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Motor, The Electric. (Notes.) 15, 27,

28. 39, 51. 63, 75. 87, loi. 134, 135, 147, 177,

1S9, 190, 201, 215, 231, 232, 245, 259, 260, 271,

2S5, 302, 313. 325, 337.
Motor. The Electric, by James A. Wotton
Motor, Thomson's Constant Current. (Communica-

tion from Prof. H. S. Carhart). 263,

Motor. United Electric Traction Company's Street

Car. Illustrated
.*

Motor, Westioghouse Electric Railway. Illus-

trated 203,

Motor and Coil Electrical Outfit, Toy. Illustrated

(The E. S. Greeley & Co.)

Motor Gearing, Street Car. Illustrated

Motor in Chicago, The Electric 54,

Motor on a Catling Gun, Crocker-Wheeler. Illus-

trated

Motor Rates, A Proper Basis for Determining Electric,

bv H. L. Lufkin, and Discussion. (National

Electric Light Association) 115,

116, 117, 118, 119,

Motor Reversing Gear, Reckenzaun. Illustrated

Motors, Governor for Constant Current. Illustrated.

Motors, Operating Chicago's Bridges by
Motors, Starting Coil for Constant Potential. Illus

trated

Motors at Cape May, Crocker-Wheeler. Illustrated.

Motors for Mining W^ork, Alternating Current. Illus-

trated

Multipolar Dynamos and Motor for Continuous Cur-
rents, LowSpeed, by Frank A. Perret. Illus. 295,

Municipal Control of Electric Plants 305,

Municipal Lighting, by M. J. Francisco, and Discus-

sion. (National Electric Light Association) . . 1 10,

Ill, 113,

Musical Sounds by Electricity, Producing. Illus-

trated 139.

Muskegon Electric Railway. Illustrated

Municipal Lighting in Chicago 233,
• Museum Train by Electricity, Lighting a 290,

330
229
204

35

127

137

168
20

59
211

237
329
175

327

262
7S

9'

242

323
317
331
31

318

78

65

243

340

150

261

315

206
166

209

151

174

i8r

236

352
48

264

120

56

319
219

342
187

65

296
306

140

193
234
291

Nashville Electric Club 53

National Detachable Safety Fuse Box, Ammeter and -

Voltmeter. Illustrated . . 249
National Electric Light Association - • . 53

- 68, 97. 131, 141, 26r, 277,327
National Electric Light Association. Report of the

Proceedings of the Eleventh Convention at

Cape May, N. T.

Members and Visitors 103

The President's Address 103, 104

Electrical Industries and the World's Fair. By

306

137-

131

J. P. Barrett, and Discussion 104, 105
The Copper Tariff 105
Liquid Insulation 105
Dangers of Electricity. By Prof. Henry Mor-

ton, and Discussion 105 106
Report of Committeee on Harmonizing In-
surance and Electric Light Interests, and
Discussion 106, 107, 108

Classification of Incandescent Lamps. By Dr.

Louis Bell, and Discussion 108, 109
Report of Committee on Legislation , . 109
Address by George S. Bowen 109, 1 10

Census Bill 1 10
Municipal Lighting. By M. J. Francisco, and

Discussion no, in, 113, 121

Editorial 112

Reports of the Committee on Resolutions. ... 113
^'alue of Details in Electric Light Stations.

Address by A. J. DeCamp, and Discussion.

113, 114, 115
The, Proper Basis for Determining Electric

Motor Rates. By H. L, Lufkin, and Dis-

cussion. Illustrated 115, n6, 117
Standards of Economy in the Generation of

Power, By H, H. Swetland, and Discus-

sion 120
Proposed Constitution, and Discussion. . . .120, 121

Report of Secretary and Treasurer 121

Action on the Death of Miles W. Goodyear
and C. Mclntire 121

Report of Finance Committee i2[, 122
Report of Committee on Underground Con-

duits and Conductors 122
Report of the Committee on the Relation be-

tween Manufacturing and Central Station

Companies 122

Election of Executive Committee 122
Exhibits and Convention Notes 122, 123

National Electric Manufacturing Company's TranS'
former. Illustrated . ....

National Telephone Exchange Association at Detroit,

Convention of the

National Telephone Exchange Association 53.
National Telephone Exchange Association. Report

of the Twelfth Convention.
Members and \'isitors 153
Group of Attendants at the Convention 153
Secretary's Report 153
Treasurer's Report 153
President's Address 1 54
Election of Officers 154
The Operation of the Double Cord Key Board

at Brooklyn, N. Y , by Geo. J, Davison, and
Discussion 154, 155, 157

Corporate Organization, by Edward J. Hall,

Jr., and Discussion. Illustrated. . .157, 158 159
Place of Meeting 1 59
The Housing and Care of Central Office Ap-

paratus, by William A Patterson, and Dis-
cussion T5g, 160, 161

Some General Remarks on Telephone Ex-
change Construction and Equipment, by
F. A. Pickernell, and Discussion 160, 161

Bridging Bells, by John J. Carty, and Dis-

cussion. Illustrated i6i, 162, 163
Operating Transmitters by Edison Current.. .. 163
Convention Notes 1 63
The Drive about Detroit 163
The Banquet 163
The Steamer Ride 1 63

Nationalism, First Steps Toward, by Edward Bel-

lamy 199
Nationalism in Chicago, Alleged 144, 145
Natural Bridge, to be lighted by Electricity 194
Navigation, Submarine 129
Navy, Electricity in the , 198
Navy, Electricity in the. (Discussion of the Paper by

Gilbert Wilkes, by Members o'f the American
Institute of Electrical Engineers) 24

Net, New Pelagian. Illustrated 19
Newark High School, Electrical Exhibit at the. Illus-

trated 44
New Orleans, Overhead Wires in . 311
New York, Electric Wires in Paris, and 316
New York Electric Club 141, 291, 292, 293
New York Electrical Society 240, 241, 334, 335
New York State Street Railway Association. 143
New York State Street Railway Association Report

of Eighth Annual Convention.

President's Address 172
The Electric Street Railway Motor, by John
W. McNamara, and Discussion. ,172, 173, 174

Election of Officers 174
New Zealand, Telegraph in 193

Niagara, To Utilize the Power of 195
Northwest Chicago Electric Street Railway Company,

Ohio State Tramway Association—Report of the Col-

umbus Convention 297, 298, 299
Oil Purifier. Illustrated. (Illinois Electric Material

Co.) 96
Okonite Wires, Method of Making Insulated. Illus-

trated 92, 93
Omnibus, Electrical 36
Osteotome. An Electric. Illustrated 195
Oven, The Talmage Electric. Illustrated 342
Overhead Electric Railway Construction in Indian-

apolis. Illustrated. (Thomson-Houston Com-
pany) 205

Pantechnetheca Fixture. Illustrated. (Markle En-
gineering Co.) _ 264

Paris and New York, Electric W^ires in 316
Paris Underground Metropolitan Railway System.

Illustrated 343

Patent Department
Patent Litigation

Patents, Electrical. (Issued in the United States).,

.

16, 28, 40, 52, 64, 76, 88, 102, 135, 136, 148,
164, 17S, igo, 202, 216, 232, 246. 260, 272, 286.

^ '•-• 3 '3. 314. 326. 338,
Pattee Lamp-hour Recorder. Illustrated. (Great

Western Electric Supply Co.)
Pendent, The Bush. Illustrated

Pennsylvania Road, Electric Light Car on the. Il-

lustrated

Percus.5ion Cap Lightning Arrester. Illustrated
Perret Low Speed Electric Motors. Illustrated. (Elek-

tron Mfg. Co.)

Photography, Electric Light and.
Phonograph Record. A \'aluable

Photographing the Electric Spark. Illustrated
Physicians, Electrical Apparatus for. (Law Telephone

Co.) Illustrated

Pillsbury Mills, Minneapolis, Electric Light Plant
in the. Illustrated. , . »

Pioneer Press Building. St. Paul, Minn., Electric
Light Plant in the. Illustrated

Pittsburg Exposition, Electrical Display at the
Pittsburg Exposition, Westinghouse Exhibit at the.

Illustrated

Poles and Wires, Electric

Poles for Electric Railways, Milhken. Illustrated. .

.

Poles for Electric Railways, Wood or Metal .96,
Poles, in Rochester, N. Y

'

Poles for Overhead Electric Railway Work, Latticed
Iron. Illustrated. (Electric Merchandise Co.).

.

Pole-Top, New Design of. Illustrated. (Great
Western Electric Supply Co.)

Polyphone Illustrated ^ 43^
Portable a:id Bracket, Bassett Combination. Illus-

trated. (Electrical Supply Co.)
Power at Red Cliff, Colo., Electric Transmission of.

(Hawkeye Electric Manufacturing Co ) Illus-
trated

, 274
Power, Standards of Economy in the Generation of,'

by H. H, Swetland and Discussion. (National
Electric Light Association)

Power House, Indianapolis Electric Railway. Illus-
trated. (Thomson-Houston Co.)

Power Transmission, Devoid, by Gustave Monrath.
Illustrated

Power without Belting. Illustrated

Printing Telegraph Receiver, Electric Winding Mech-
anism for. Illustrated

Probe, Electric- Illustrated

Projectiles, Electric Welding Applied to the Manu-
facture of, by Lieut. W. M. Wood

Projector, German Dynamo and New. Illustrated. .

.

Pulley. Arc Lamp. Illustrated. (Great Western
Electric Supply Co.)

Pulley with Variable Diameter. Illustrated
Pullman Palace Car Company
Pump, Triplex Electric. (Goulds Manufacturing Co.)

Illustrated

Pump for Elevator Sen'ice, Hale Electric. Illus-
trated

Push Button, Dining Room. (Great Western Electric
Supply Co.) Illustrated

Quotations, Chicago Board of Trade 327

79
83

3
342

131

68

45
331
60

95

H3

315

53
186

180

203
262

97
igE

32

55

44

319

120

14

207
18

31

241

47

330
229

V~

247

195

Rae Electric Railway System 33g, 340,
Rail Bond, Copper. Illustrated. (Great Western

Electric Supply Co.)
Railroad Service, Electric Lighting in, by M. B. Leon-

ard 24,. 25,
Railroads by Electricity, Working, by Willis E.

Hall 48,
Railroads for the Holmes Syndicate, More Electric. .

.

Railroad Tracks. Apparatus for Detecting Irregulari-
ties in. Illustrated 67,

Railways, The Electric 209, 210,
Railway Bonds, Electric .'

Railway Companies, Telephone and Electric 204,
Railway Equipment, Future Improvements in. . . .247,
Railway Motor, An Electric, by John W. McNamara,

and Discussion. (New York State Street Rail-
way Association) 172. 173,

Railway Telegraph Superintendents, Association of
the

Railway Travel, Speed in

Railway Power House, Indianapolis Electric. (Thom-
son-Houston Co.) Illustrated

Railway Switch, Overhead Electric. Illustrated.
(Electric Material Co.)

Railway Work. Latticed Iron Poles for Overhead.
Illustrated. (Electric Merchandise Co.)

Railways, C. B. Holmes and Electric
Railways, Contact Device for Electric. Illustrated.

.

Railways, Electric, by Theo. P. Bailey, and Discus-
sion. (ChicagoElectric Club). 280, 2S1, 299,300,

Railways for South America, Electric

Reckenzaun's Improved Meter. Illustrated

Recorder, Pattee Lamp-Hour. Illustrated. (Great
Western Electric Suppiv Co.)

Red Cliff, Colo., Electric Transmission of Power at.

Illustrated. (Hawkeye Electric Mfg. Co.). 274,
Registration by Telephone
Regulating a Constant Current Dynamo, Novel

Method of. Illustrated 1S2,
Regulator, Potential. Illustrated 47.
Regulator for Dynamos and Motors. Illustrated

Relay, Edison's Carbon. Illustrated 128,
Renard Primary Batteries, Portable Lamp with. Illus-

trated

Resistances, Accurate Measurement of
Reynier Elastic Accumulator. Illustrated

River and Rail Storage Battery. Illustrated

River and Rail Electric Light Company. Illus-

trated 126,

341

79

26

49
140

68
211

43
205
248

174

12

321

4

69

204
67

301

277
211

275
317

1S3

4S

331
129

263
4S

331

35

127



Rheostat. (Who is the Inventor?) Illustrated 42
Rbcoslai, Water. Illustrated 333
Rice Lightning Arrester. 1 llustrated 288
Riding School, An Electric. Illustrated So
Road, Constructing an Electric. Illustrated 165

Rochester, N. V., Electric Railway at. Illustrated.. 328
Rochester, N. V., Electric Poles in 91

Rope (icaring (or Electric Locomotives. Illustrated- 248
Rope Transmission. Illustrated. (Link Belt Ma-

chinerj- Co. )
-. .

.

81

Ruhmkorff Coil and Incandescent I^mps, Experi-

ments with. Illustrated 69

Safety Precautions in Arc Stations 41, 42
Schoop Accumulator. The Improved. Illustrated. 151, 152

Schoop Storage Batteries 60
Secondary Batteries. Comparison of two European,

by Dr. Paul Schoop. Illustrated 32, 33
Self-induction, Unit of 323
Sewage, Electric Trcaimenl of, by W. Webster. .346. 347
Shade, Combination Cone. Illustrated. (Great West-

ern Electric Supply Co. ) 83
Shade Holder. Illustrated 342
Shaw Electric Crane Illustrated 2

Sheet Metal, Electricity in Shaping. Illustrated.... 219
Short Electric Railway System. (American Street

Railway Association) 225
Signal. Low Water. Illustrated 55
Signal. United States Automatic Block. Illustrated.. 265
Signaling by Electric Light from a Balloon. Illus-

trated 129
Sioux City Electric Company, Dynamo Room of the.

Illustrated 179
Slate Quarries in the United States 124
Smoke Nuisance in Chicago 65
Snow Plow and Snow Sweeper, New Thomson-Hous-

ton- Illustrated 185
South America, Electric Railways for 277
South Chicago Cable or Electric Cars for 248
South End Electric Railway Company, Chicago. .218, 261

South Side Electric Light Company. Chicago 141

Sperry Associate Electric Light Company, Kansas
City, Alternating Plant of the. Illustrated i

Spokane Falls Electrical Society , 55, 56
Sprag^ue, William, Death of 212
Springfield, 111., Street Railway War at 78
St. Louis, Union Depot Street Railway at. Illus-

trated 125, 126

St. Louis Electrical E.xposition 128
St. Louis Exposition. Electrical Exhibitors at the 85
St. Louis Electric Railways 91

St. Louis River, To Utilize the Power of the 323
St. Paul, Minn., Edison Electric Light and Power

Company. Illustrated 17

St. Paul, Minn., Electric Light Plant in the I'ioftetf-

Press Building. Illustrated 53
St. Paul, Electric Railways in Minneapolis and. With

MapShoA^ing Projected Routes 205, 206
St Paul, Minn., Gas Light Company's Electric Light

Plant. Illustrated 233, 234
St. Paul Telephone Exchange, Improvements in the. . 13

Stand for Dynamos. Adjustable Illustrated 152
Stanley Alternate Current Arc Dynamo, Investigation

of the, by W. B. Tobey and G. H. Walbridge.
Illustrated 254, 255

Stanley Arc Light Alternating Current Machine, A
New Method of Analyzing the Magnetic Reac-
tions of Armatures Applied to the. by Thorburn
Reid. Illustrated. (American Institute of Elec-

trical Engineers) 256, 257, 258
Starting Coil for Constant Potential Motor. Illus-

trated 342
Steam Heaters, Danger from 3t, 32
Stock Certificates, Duplicate ig

Storage Battery Car. The Edco, by D. H Bates.

(American Street Railway Association) 222, 223
Storage Battery Car at Dubuque, la 20g
Storage Battery Car in Chicago 289
Storage Battery Cais for Chicago 236
Storage Battery Electric Light Plant, Chelsea 293
Storage Battery in the Chicago Telephone Excba-ge.

Illustrated 138
Storage Battery in Traction Work, by J. K. Pum-

pelly. (Chicago Electric Club ) Illustrated.... 5

Storage Batter)' Rack for Electric Railways. Illus-

trated 71

Storage Battery .Station, The Chelsea 4, 5

Storage Battery Street Car Systems. Two. Illustra-

tions 35
Storage Battery Traction, by William Bracken 212
Storage Battery Traction 349
Storage Batteries with Gelatinous Electrolyte, Schoop 311
Street Car Construction, Improvement in 212
Street Car Systems, Two Storage Battery. Illus-

trated 35
Subway, Proposed London - 334
Sun Electric Light, Chicago, Purchased 237
Switch. Double Break Single Pole. Illustrated. (Star

Electrix Co.) 237
Switch, Self-Acting. Illustrated. (Detroit Electrical

Works) 18

Switch, Snap. Illustrated. (Knapp Electrical Works). 91

Switch, Single Pole. (Star Electrix Co.) Illustrated. 250
Switch, Stevens I^ositive Gravity. Illustrated. (Elec-

tric Merchandise Co.) 204
Switch for Incandescent Circuits. Illustrated. (Il-

linois Electric Material Co.) 96
Switch-board, Union Depot Street Railway Com-

pany's. Illustrated 126
Switch-board at the Detroit Telephone Exchange.

Illustrated 137
Switch-board Connections, Union Stock Yards Tele-

phone. Illustrated 138
Switch for Overhead Electric Railway. Illustrated.

(Electric Material Co, ) 69
Switch-board for Telephone Exchanges, Glass, Illus. 234

Switzerland, Electric Work in 41

Target Board at the Chicago Telephone Exchange,
The New. Illustrated 287

Telegraph, The (Notes) 28, 40,

51, 63, 88. 101, 135, 147, 190, 201, 245, 271.

285. 325
Telegraph, Government and the 229
Telegraph and Cable Lines 14
Telegraph Bill. Postal 49
Telegraph History, Interesting 199
Telegraph in New Zealand 193
Telegraph in South Africa, The 19S

Telegraph Operators, Collapse of the Brotherhood of. 253
Telegraph Operators in the Mackay System Quit

Work 187, 188

Telegraph Operators. Meeting of Chicago 191
Telegraph Receiver, Electric Winding Mechanism for.

Illustrated 31
Telegraph Scheme, Opposed to the Postal 319
Telegraph Statistics 280
Telegraph System, Government 306
Telegraphers, Reunion of 128
Telegraphers, Reunion of the United States Military

Telegraph Corps and Old Time. Tenth Annual
Convention 174, 175

Telegraphers, Set-Back for the 236, 237
Telegraphy and the Central Strike, Municipal 132

Telegraphy, Submarine—Abstract of a I.ecture by
Herbert Laws Webb. 279, 280

Telephone, The (Notes) 51, 89, 135, 147, 177, 245,

285. 337
Telephone, Ader. Illustrated 139
Telephone, Bergmann's Thermal. Illustrated 262

Telephone, D'Unger. Illustrated 194
Telephone, Novel Use of the 185

Telephone, Registration by 317
Telephone, Use of the (Abstract of a lecture by John

J- Carty) 307
Telephone and Telegraph Construction Company of

Daroit. Illustrated 137
Telephone at Christ Church, Birmingham, England. . 195
Telephone and Electric Railway Companies 204, 205
Telephone Company at Chicago, New 126

Telephone Company, Chicago, The Subscribers'. .212, 213
Telephone Company in Chicago, A New 175
Telephone Convention , 131

Telephone Exchange, Burnap Automatic 341
Telephoning between London and Paris 192

Telephone Exchatige Construction and Equipment,
Some General Remarks on, by F. A. Pickernell

and Discussion. (National Telephone Exchange
Association) 160, i6r

Telephone Exchange, Improvements in the St. Paul. 13

Telephone Exchange, New Target Board at the Chi-

cago. Illustrated 287

Telephone Exchange, Storage Battery in the Chicago.

Illustrated 13S

Telephone Exchanges, Glass Switch-Board for. Illus-

trated 234
Telephone Exchanges, Labor-Saving Outfit for Chief

Operators in. Illustrated 166

Telephone Rates in Chicago 18S

Telephone Rates in Washington 205
Telephone Service, Chicago 1 79, 180
Telephone Switch-Board Connections, Union Stock

Yards. Illustrated 138

Telephone System Paris 310
Telephone Systems, Signal Bell Electro-Magnet for

Bridged Circuit. Illustrated 194
Telephone Transmitter, Closed Magnetic Circuit In-

duction Coil in a. Illustrated 139
Telephone Work in Europe. (Interview with M. G.

Rellogg) 303, 304
Telephoning to Ships at Anchor 141

Telephony and Insanity 138
Telpher Line at Edinburgh. Illustrated 181

Temperature Compensator for Electrical Measuring
Instruments, Weston's. Illustrated 274

Tesla -\lternating Current Motor for Mining Work.
Illustrated ... 65

Theater, Electric Lighting in a London. Illustrated.. 93
Thermo-Chemistry in Relation to Electromotive Force,

by Prof. J. E. Siebel. (Chicago Electric Club)g, 10

Thomson-I louston Electric Company's Statistics. 212

Thomson Houston Electric Railway System 225, 226
Thomson-Houston Electric Railway Work 230
Thomson-Houston Overhead Electric Railway Con-

struction in Indianapolis. Illustrated 205

Thomson- Houston Roid in Europe, First 140
Top, Electric. Illustrated 128

Tower of Light at the Minneapolis Exposition. Illus-

trated 151

Traction in the United States from an English Stand-

point, Electric . . 209
Train, Oliver Wendell Holmes and the Electric 73
Tramway in a Coal Mine, Electric. Illustrated. . .go, 91
Transformer, Efticiency of the, by Calvin Humphrey

and William H. Powell. Illustrated. (American
Institute of Electrical Engineers) 7, 8, g

Transformer. National Electric Manufacturing Com-
pany's. I llustrated 249, 306

Transformer, Protect the Consumer? Does Earthing

the Secondary Circuit of a, by Sydney F.

Walker 35. 36
Transformer, the Hedgehog, by J. Swinburne. Illus-

trated 144
Transmitters by Kdison Current, Operating. (National

Telephone Exchange Association) 163

Tripp Electric Car Truck. Illustrated 205

Trolley Devices, Improvement in. Illustrated 81

Trolley Wheel. Illustrated 328

Trolley Wire, Greasing the. Illustrated 262

Trolley Wire Hanger, Lu5comb's. Illustrated 333
Truck. McGuire Street Car. Illustrated 204

Truck, Tripp Electric Car. Illustrated 205

Tubes by Electro Deposition, Process of Making Me-
tallic. Illustrated 328, 329

Turbine Water Wheel. Illustrated. 211

Underground Conduits and Conductors, Report of
the Committee on. (N'ational Electric Light As-
sociation) 122

Underground Electric Light Company, Chicago 53
Underground Electric Work, by David Brooks. . -321, 322
Underground Electrical Work, by !'. V. Degenhardt.

and D.scussion. Illustrated. (Chicago Electric
Club) 231, 267, 268. 269

Underground Electrical Work. Commuaication from
F. E. Degenhardt. 306, 307

Underground Metropolitan Railway System, Paris.

Illustrated 343
Underground Wires, by Herbert Laws Webb 295
Underwriters, Electricity in the Ser\'ice of the Chi-

cago Eire. Illustrated 192
Undulations. Apparatus for Experiments with Elec-

tric. Illustrated 47
Union Depot Street Railway at St. Louis. Illus-

trated 125, 126
United Electric Traction Company's Street Car Motor.

Illustrated 182
Union Pacific Railroad, Electricity in the Cheyenne

Shops of the. Illustrated 279
Union Stock Yards Telephone Switch-board Connec-

tions. Illustrated ,,, 138
Unit, the Henry, Inductance and Its Proposed, by

A. E. Kennelly. Illustrated 347, 348, 349
United States Automatic Block Signal. Illustrated.. 265
United Slates Military Telegraph Corps and Old

Time Telegraphers Society, Reunion of the. .174, 175
Units, American Names for Electrical 20

Vienna Palace, Electric Lights in a 341
Volta's Poverty 329
Voltmeter, The National Detachable Safety Fuse

Box, Ammeter and. Illustrated. ... 249
Voltmeters, The Compensation of Alternating Cur-

rent, by J. Swinburne 199

Wade, Death of Jephtha H., with Portrait 83
War, The Civilian Electrician in Modern—Abstract

of a Lecture by Lieut. Bradley A. Fiske. (New
York Electrical Society) 240, 24

1

Warships, Electricity on 273
Water Rheostat. Illustrated 333
Weems Rapid Transit System. ... 30
Welding, A Wrinkle in Pipe. Illustrated 60, 236
Welding, Wrinkle in. Illustrated 236
Welding Applied to the Manufacture of Projectiles,

Electric, by Lieut. W. M. Wood 241
Welding at the Minneapolis Exposition. Illustrated. 209
Welding Broken Filaments of Incandescent Lamps.

Illustrated 249, 250
Welding Dynamo. Illustrated 56
Welding in a Carriage Factory. Illustrated 29, 30
Welding Under Water, Electric. Illustrated 195
Wenstrom Electric Railway System. (American

Street Railway Association) 222, 223
Western Electric Company's Factory. Chicago, As-

sembling Room in the. I llustrated 303
Western Electric Company. Double Carbon Lamp

Suit Against the. (Decision of Judge Brown in

favor of the Brush Co.) 97, gS
Western Engineering Society, Chicago. 262
Western Union Company's New York Building

Burned 42
Western Union Fire 57
Western Union Poles Chopped Down 181

Weston's Standard Battery. Illustrated 264
Weston's Temperature Compensator for Electrical

Measuring Instruments. Illustrated 274
Westinghouse Electric Company ..36, 37
Westinghouse Electric Railway at Greensburg, Pa.

Illustrated 236
Westinghouse Electric Railway Motor. Illus-

trated :o3, 204
Westinghouse Exhibit at the Pittsburg Exposition.

Illustrated 180

Wheless Electric Railway System. (American Street

Railway Association) 223, 225
Whittingham Magazine Fuse. Illustrated 183

Who is the Inventor ? Illustrated 42, 71, 72
Winding for Constant Potential, Compound, by Dr.

Louis Bell. Illustrated. (American Institute of

Electrical Engineers) .296, 297
Winding Machine, Electro-Magnet. Illus^rated. . . . 194
Windmill Electric Light Plant of Charles F. Brush.

Illustrated 345
Window Cleaners by Electricity, Operating 79
Wire, Charged with Stealing 167
Wire Tappers in the Toils, Alleged 340
Wires, Method of Making Insulated. Illustrated.

(Okonite Co.).. ....92, 93
Wisconsin Electric Club --63,239,315, 327
Wood Meter. Illustrated 329
Wood's Lightning Arrester. Illustrated. 321

World's Columbian Exposition, Electrical Sectioo of

the. Illustrated 8g, 90
Worid's Fair, Columbian Belvedere at the. Illus-

trated 273
Worid's Fair, Col. Clowry and the 149
Worid's Fair, Electrical Committee of the 183

World's Fair, Electrical Department, by Exposi-

tion 333. 334
World's Fair, Electrical Department of the..2iH, 234. 334
World's Fair, t^lectrical Industries and the, by J. P.

Barrett and Discussion. (National Electric Light

Association) '04, 105

World's Fair, Electricity and the 193

World's Fair, Electricity in Mines and the Proposed

Mining and Electrical Display at the, by E. F.

Browne and Discussion. Illustrated. (Chicago

Electric Club) 309. 3lo. 3^2, 3^3

1
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Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
BLES> to any specification

up to 8,000 Megohms per
knot.

Cables ol High insulation

and Long Life, all millage.

WM. M. HABIRSHAW, F. C, S., Gen'l Mgr., Offices : 1 59 Front St., NEW YORK, li. S. A,

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St.. CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marine
Cores to any Millage

or Specification up to

9,ooo Megohms per knot.

TWO -Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms per
knot.

NA'i'Y Portables, Siuc,
Cotton and Hemp.

Bell Wire, rubber cot-
J

ered, for Marine Work.

Pliable Cables, for

Search Lights.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

•ctrte Liglit and Power.

Talegraph and Telephone.

R.iiny and all other ^ ^ Encased Wires
Branchei ei Signaling.

Aerial Ute,

AH Sizes Subterranean Use,

Submarine Use
Concealed Wiring In all Location!.

GEORGE B. PRESGOTT, JR., Gen. Agt., 16 Dey St, NEW YORK.

W^estem Electric Co., Cbicago, 111., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY,
sole Manufacturers Of COWLES' PATENTED ,

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

]u^MM<M(MmMt'- M^gwa;i!.«(<t<^<fti I
Ctrr SHOWIKO STVLB op INStn.AT10N.

A—Copper Wire. B. B.—T«o Braids, saturated with Fire-Proof InsnlatlOD.

Bttirated with a Blaoh, Weather-Proop Compositipn. -_^_ fi,„j,i,j _^
Approved by New York Board of Fire Underwriters. Su«les fumlihed opOn

trie Copper Wire, bare and covered, of every description. _

yi&RPRnnM«. i >9 M"" 21 Cliff St. New York. FACTORIES;
WAREROOMS.

^^^g ^^^ ,35 ^^^^^^ /^^e., Cliicago, III. ANSONIA, CONl

THE EDISON MACHINE WORKS,
MAWUFACTUBEBS OF

WeatherproofWire. Insulated Iron Wire. Magnet Wire. Rubber Covered House Wire.

Annunciator Wire. German Silver Wire. Office Wire. Flexible Brush Holder Cable.j]

Gas Fixture Wire. Arc Lamp Cords. Tinsel Cords. Flexible Cords.

Telephone, Telegraph and Electric Light Cables.

PARAGON TAPE.

JAMES F. KELLY, General Sales Anent. - 19 Dey Street, NEW YORK.|
WOBK8: SCJXENECTAItY, N. T.

\
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectrio

Lighting Apparatus.

C20 Atlantic Ave.,BosTON, Mass.
1-lS Michitran Ave , Cuu'ago, III.

115 Broadwav, New York, N. Y.
216 W. 4th St., Cincinnati, Ohio.

N. V. Life Ins. Bldg., Kansas Citt, Mo.
11 N. 3d St., St. Louis, Mo.

23i Montgomery St., San Francisco, Cal.

Electric Railway
Equipment.

Electric Motors.

An^ Uyiianio.

No better proof of the superiority of our arc apparatus can

be offered than the fact that of the 21,000 arc lamps operated by

Gas Companies in this country, over 11,000, or 52 per cent,

are Thomson-Houston. The dynamo is entirely automatic in its

regulation, perfect in mechanical construction, and economical in

operation. The lamps burn steadily and uniformly, and hold

their adjustment better than any other lamps on the market.

Our direct current incandescent dynamo is rapidly gaining

favor with practical electric lighting men, as its many features of

excellence are recognized. Like the arc dynamo its regulation is

automatic, permitting any number of lamps to be thrown on or

off without in the least affecting the others in service. Our incan-

descent lamps have an unequaled record for long life.

Direct Cn Incandescent Dynamo.

Alternating; Current l>ynanio.

The problem of long distance incandes-

cent lighting is practically solved by the

alternating current dynamo, and to meet the

demand for a machine of this character we
have constructed what is unquestionably the

most perfect alternator offered the public to-

day, embracing as it does, all the features

that combine to make a perfect dynamo—
automatic regulation, perfect mechanical con-

struction, highest efficiency, and economy of

operation.

Hotor.

The employment of electric motors for driving small machin-

ery is becoming so common, and its advantages so well known,

that it is unnecessary to elaborate in this direction. In the con-

struction of our motors we feel that we have reached a point

where their superiority cannot but be admitted.

LIGHTNTNG ARBE8TEB--A.\\ of our installations

are protected from destruction and injury by our lightning arres-

ter, which we will fully guarantee to operate successfully in every

instance. The Company guarantees to repair or replace apparatus

injured by lightning where these arresters fail to operate.
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JEITITEV
ELECTRIC MOTOR (COMPANY,

222 S. ILLINOIS ST.. INDIANAPOLIS, INO,

WHAT IS THE WITH THIS?

Automatic,
Beaut.ful,
Cheap, \
Durable,
Efficient.

EVERY MOTOR
GUARANTEED.

Send for Catalogue.

XJI^^II?

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power DIstrlbotion.

STATIONARY MOTORS.

STORAGE BATTERIES.

Executive Offices: (15 BROADWAY, NEW YORK.

AGENCIES, 13 South Fourth St., Philadelphia; 456 Rool<ery BIdg., Chicago.

Ill Water St., Pittsburgh, Pa.

Factory: JERSEY CITY, N. J.

THE MITCHELL VANCE CO.,
(Snccessors to IIITCBEI.I,, VAKCE A CO.)

DESIGNERS AND MAKERS OF

ARTISTIC ELECTROLIERS AND COMBINATION FIXTDRES.

Having no Special Agent

in Chicago for our

Goods, we Solicit Cor-

respondence from

Buyers, which

we Promptly Answer.

Combination Fiitnres,

Electroliers, Brackets.

Pendants, Reflectors,

Architects' and Decora-

tors' Designs and

Suggestions Carried Out

with Fidelity

to the given Motive.

Insulating Joints,

and All Fittings for

Incandescent Ligbting,

MANUFACTORY, SALESROOM,
24 and 25th St. and iOth Ave., 836-38 Broadway and 13th St,

NEW YORK CITY.

To Arc and fncandeseent

THE BAXTER ELECTRIC MOTOR CO.,
HANTTFACTUKEKS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

AU Sizes from.

l-16H.P.toB0H,P.

The supremacy of -THE BAXTER IVIOTOR" over all others has been thoroughly established,

and we are now prepared to fill orders promptly.

H-v&i-y Tt/Lotor let C3<-ti.a.r«.xi.t©©ca.
Send for Price Lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III
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TTHE IV^TIOI%y4.IJ CARBOI^f CO
CleTT-elarLd., OliLio.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.
GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
E^OR

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state SyHtem and Voltaj^e Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

%IC645&F
-^'OR-lC.

J. H. REID, General Acent,
Room 9, Metropolitan Block, CHICAGO.

JAS. F. KELLY, General Sales Agent, 19 Dey Street. NEW YORK.
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/., ELECTRIC 5
-%Lcoa?#

190-192 Fifth Ave., simplex
WIRE,

NO SEAM. NO LEAK.

ELECTRIC LIGHT AND
Always of the First

Quality.

Cutter's E. L. Porcelain Insulator.
SEND FOR SPECIAL CIRCUUR. POWER SUPPLIES.

Low Quotations to all

Customers.

r-on.
Electric Light Mains,

Electric Power Mains,
Electric Railway Mains,

USE SIMPLEX WIRE.

Improved Lamp-Cord Adjuster.

SEND FOR SPECIAL CIRCULAR.

BRYANT SWITCHES,
for Incandescent Circuits.

SINGLE OR DOUBLE POLE,

10-50 AMPERES.

POSITIVE SNAP ACTION.

Cutter's Combination Tin Shade.
SEND FOR SPECIAL CIRCULAR.

fiC

K. K." LINE WIRE.
IN ALL SIZES,

GOOD VALUE,
LOW PRICES.

BERNSTEIN INCANDESCENT LAMPS,

Improved Tiee Trimmer.
SEND FOR SPECIAL CIRCULAR.

r^ois
GOOD FIGURES ON POLES.
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CROSBY DRY BATTERIES
FOR OPEIT CIRCUIT WORK.

ELECTHOMOTIVE FORCE, 1.55 YOLTS, CURRENT, 1 TO 10 AMPERES.

UDVANTAGES OF THE CROSBY DRY BATTERY
FOR OPEN CIRCUIT WORK.

THE CROSBY DRY BATTERY is the besl

Open Circuit Battery in llic marliet. It

pofscsses all the advantages claimed for

any Open Circuit Battery, and is capalle

of performing more worl( than any other.

In addition to this, it Is the most reliable,

most compact, most durable and simplest cell

yet discovered. It Is £o constructed that

it is not destroyed or seriously injured by

short circuiting, and we are prepared to

prove at any lime that its power ol recuper-

ation is pioporllonatfly greater than that of

any other. For Electric Bells, Gas Light.

log, Burglar Alarms, Annunciators, Tele-

phones, >Ilcroplion(s, Medical Electrical

Purposss, Electrical Clocks, and all the

uses to which Open Circuit Batteries may

be put, it has no equal, whether it be com-

pared wilh Liquid cr Other Dry Batteries.

We guarantee depolarization, absence ol ol-

fensive crystallization and perfect cleanii ess-

The Crosby Battery Is the only Dry Batttry

sold semi-charged. It does not work until

wanted.

Tli9 preference as between liquid and Dry

Batteries ahou'd always be givtn to the

latter, provided the amount of working

power required and a constant currtnt can

bs obtaiccJ. No form ol Dry Battery has

as yet been placed before the public,

except the Crosby Dry Battery, which will do

the work of Wet Butteries and give a con-

stant supply ol Electricity sufficient for reli-

able Open Circuit work at all times. The
advantages of a Dry Battery are obvious,

because Wet Batteries, of whatever form,

are constantly giving out olTensive odors

and spoiling everything with wlich their

fumes come in contact. They are disagree-

able and uncleanly machines, unsightly in

CY1,IXUKICAL,.
size IM IHCOES.

Height.
7%

Crosby
Electric Company.

TIIAOt

CROSBY DRY BATTERY,
(Patented April 2d, 1889.)

This Battery is Sold iSemi-Charged.

To Fullp Charge Battery

:

—fJemove the Tcover and pour in

SLOWLY through the holes in the top ONE GILL ofpure'water, divided

equally between the two holes. In a few minutes the battery will be ready for

use. If found necessary, after a' long'period of service, the battery may be

recharged in ibe same mannei^ .Topreyent corrosion, care should be takea

not "to wet the brass connections:

appearance, and easily broken and injured.

The Crosby Dry Battery is perfectly clean,

emits no destructive gases or acids, and,

after once being properly connected, re-

quires no attention whatever, while the

Liquid Batteriei are frequently in need of

being cleaned, and the solution used must
constantly be renewed.

The Crosby Ba'tery is not affected by

temperature; whether hot or cold, it is

equally capable of performing the work
for which it is intended.

The Crosby Dry Battery is only intended

for Open Circuit Work. If, however,

through an accident, it becomes Short

Circuited, it recoups itself. This cannot b6

said with equal truth of any other Dry
Battery known.

The Crosby Dry Batteries are manufact-

ured In different sizes and forms, to suit

the nesds of different purchasers. The
quantity of current required for any glveh

work can be secured by a change in the

form and size of the battery. For ringing

bells and work of that character, the

Cylindrical Batteries are to be preferred;

but in Instance! where very low internal

resistance Is desired, as in telephone work
and for medical electrical purposes, the

rectangular form Is the better.

The quantity of current in the Crosby

Dry Batteries varies from one to ten amperes,

according to the size and shape, while the

electromotive force remains constant at

1.55 volts.

To use the Crosby Dry Battery is to ap-

prove and indorse it. It will give perfect

satisfaction. Comparison with other bat-

teries shows its superior qualities.

N.

RECTANGULiAK. TEL,*PHONE.
SIZE IN INDUES. SIZE IN INCHES.

DIsm. IlelKlll. Width. Lenetll. Hnlalit. Width. Lenctli. Price,

*i4 Xo.X S X IK X 4>^ lione IMstancB 7H x «',; x l'^ •« <iO

Mo. 8 9 X Hi X (» Telephone 7)^ x * x 4U 1.50

B.-OTHEK SIZES AND SHAPES TO SUIT PURCHASERS.

[copy.] Office ok Flemmingju Electbo Medic.vl Instuument MAUDFACTonv,
No. 1009 Arch Strbet, Piiii.iDELPniA, JIarch 8, 1890.

CROSBV ELECTRIC COMPANY, New I'ork.
Gkntlemkn;—The opportunity of e.vptesslng to you my views In reference to the Dry Cells made by your firm gives me great pleasure, and I do not hesitste in describ-

ing my experience; with some of them. I charged and connected one of your No. 3 eijiiare cells with one of my rapidly interrupted 4 ohm reslstani e primary coils, starling It

.Jan. 2S, 18110, at I P. M . kept running all night and foUowiag day, .Ian. 'i'.l, when at 4 P. M. It became accidentally short circuited, and remaining so until G P. M. The cell

was then released and allowed to recuperate till ,)an. 80; IMi A. M., started a^aln, and left running till Feb. Kl, stopping during night time. Thus, In defiance of a two-hour
short circuit, this cell functionated —371 onsecutlve hours, a result never before attained In all my e.vperlence with open circuit battery cells. The same cell, being recharged
afterward, still retains its working capacity, apparently as good as previous to its testing. Veiy respectfully,

(Signed) OTTO FLEMMING.

The Crosby Electric Co
Jud9:e Buildins:, Fifth Avenue and Sixteenth Street, NEW Ml

J
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THOMSON-HOUSTON

403-405 Sibley St., ST. PAUL, MINN. PORTLAND. ORE.. Branch, 266 First St.

SOLB NORTHWEST ACEHTS FOR

Thomson

-

Houston Apparatos.

ARC AND ISCANDESCENT LIGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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UIVITE>r>

Edison Manufacturing Co.,
65 FIFTH AVENUE, NEW YORK.

EDISON LAMPS.
BssemmmaBm ^l^kSHi

No. 1.
Xo. I Is the i^tandard Edison Base.

No. ^*' 3.
No. 3 In the IVestlDehonse.

The Edison Incandescent Lamp.

No. 2.
Jio.'Z is the Ttaomsou'lIoastoD.

No. 4.
No 4 is the United lillates.

BASES. Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other bases, W% A OP^
Nos. 2, 3 and 4 will be placed on lamps, when so ordered, without extra charge. i9#^W W 1

PnHABLE. EFFICIENT. ECONOMICAL.

UNITED EDISON MANUFACTURING CO.,
IkfAlzx 331stx-lct OfELoes:

Eastern District, 05 Fifth Avenue, New York City. Mountain District, 730 17th St., Denver, Colo.

Central District, Rialto Building, Chicago, 111 Pacllic District, Chronicle Bldg., S. Francisco, Cal.

Canadian District, Toronto, Cauada.
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THE Best Solid Rubber Core Wire

lOi

In order to meet the demand for

an ABSOLUTELY RELIABLE, YET
LOW-PRICED solid rubber core-wire,

The Edison Machine Works have pro-

duced a new line of this class of goods
made up in all sizes, from No. 0000 to

No. 20. It is the equal in quahty, finish

and durability of their other well-known
wires. Once tried, it will always be
used in preference to any other.

IT IS THE NE PLUS ULTRA.

FOB PRICES, SAMPLES, AND OTHER INFORMATION, ADDRESS

THE EDISON MACHINE WORKS
JAS. F. KELLY, Gen. Sales Aiient, 19 Dey Street, NEW YORK,

>
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THE BEST or ALL
TRANSFORMER SYSTEM

OF INCANDESCENT LIGHTING.

-J

Hi
^^^^H !_-JM

si

'^ V

1.--^^"^i
SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPACriY, 500 16-CANDLE-POWER LAMPS.

Our Apparatus is of the Highest Efficiency, Mechanically and Electrically.

WE GUARANTi:i: ITS OPERATION, AND

We are Prepared to Undertake the Oonstrnctlon of Electrical Plants of Whatever Magnitude.

cor.h.b:sfont)Eiice soxvIcited.

NATIONAL ELECTRIC MFG. CO
EAU QLaAIRE, WIB.

M

BAKER, BAIiCH & CO., Gen'l Agtfl.,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

XTnion Depot Hotel, Kansas City, Mo.
P. H. POLGLASE, Agent,

205 N. 17th St., Omaha, Neb.
LTITLE, McDonald & CO., Oen'l Agts.,

141 East Seneca St., Buffalo, N. T.
ME'''OAliF, KEED & CO., Western Agts,,

1517 Larimer St., Denver, Colo.

CHAS. M. BLANOHAE.D, Agent,
airard Building, Philadelphia, Pa.

li. N. COX, Agent,
16 Fifth St., S. E., Washington, D. C.

W- N. GRAY, Special Agent,

Room 12 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO.,

Tower Building, No. 50 Broadway, New York City.

NATIONAL ELECTRIC DEVELOPMENT CO., History Building, 723 Market St., San Francisco, Oal.
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C. 8i C. ELECTRIC MOTORS.
The only motors in which the mag- ^-^^^.^^'^ 3F",A.Ba" O IJ "X'Jb'ITS.

netic circuit forms a perfect circle j/u-^ts^s^^ ^^^'~'^~~~'~
around the center of the armature ^ /^^[^^^^SBL ^ -

^^
Electric Blowers for Ship Ventilation.

shaft, thus making the most compact ^^^L,9i^^BB^^SiilMMjsi^-ji^^^»i '~^""^~^~~
and efHcient form of machine that ^^Sj^^H^^^HH^SS^^H '^°^°''® ^°'' Hoist and

can possibly be devised. ^W^tlij^^^j^^^BP^^Sl^^B Mining Tramways.

One-eighth H. P. to fifty H. P. in stock. WBK^^Sj^^^^^BBS^S^^^^ Equipment of Machine Shops, Print-—^^^^— ^j^^BBSS^^^^^^B^^^Pl^^^" ing Offices, Factories and Entire
Over 8,^000 Motors in actual operation. '^^—--^-: -_-^i^^/ -^.^-^i; __, Buildings with Electric Power.

DEW EHGLAKD OFFICE, 63 Oliver St., BOSTON. PHIL&DELPHIA OFFICE, 38 S. Fonrtli St. CfflCAGO OFFICE, Phoenii Bnilding,

402 AND 404 GREENWICH ST.,
C. & C. ELECTRIC MOTOR CO..

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
By Lieut. F. B. Badt axd Peof. H. S. Caehaet.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir WilHam Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Single Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., - 6 Lakeside Bnilding, Cbicago, 111.

TiieWestern PowerConstruction Co.

CAPITAL: $500,000, PAID UP.

SPECIALTIES
THE CONSTRUCTIOIM OF COMPLETE POWER PLANTS FOR

MclNTOSH & SEYMOUR ENGINES,

CQIVIPOUND AND HIGH PRESSURE.

General In^ger ' OFFICE: iTT ftllBlllS ^|H
ROOKERY
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HILL
Clutch Works,
CLEVELAND, O.

roPTRionTEn BV n. w. niLL.

EASTERN OFFICE.
18 Corelsn.lt SI , - NEW yoRK.

EngineeriDg Olllce: 146 Franklin St.,

BOSTON.

CHICAGO: MINNE.^POLIS;
:S So, Caoal St. 305 Easots Building.

KANSAS cnif:
1221 anil 1323 Union Avenue,

ELECTRIC LIGHT PLANTS
Oeiignfd, Ereftcd aat) Furnisbed.

Send for new Catalogue Power
TranemleelOQ Machinery.

gPEXOlJIS.MO^
AGENTS IN ALL CITieSh

Both Advertiser and Publisher by

YQU Wll L (IBLIRE mentioning the WESTERN ELEC-lUU fflUU UULIUL
TRICIAN when writing to advertisers.

-'^'•patenT:^^--

('^TENTNo373 064j

DR. GASSNER'S
IDRY BATTERY

I

FOR OPEN CIRCUIT WORK.
The Batteries are now made in the following sizes:

No,
18,
17.

16,

15,

RECTANnuLAn (Double Cell)

Cylindrical (Enameled),

Height. Width.
7} in. 3J in, x 3i in

7i " 3S • X n ••

7 " 3 Id, di.ain,

7 " 3
10, "

5J " 3
19.

02.
Oval,
Rectangtilar,

6i " 3jin. X Uln
4S " 2i " X H "

A. SCHOVERLING, Sole Agent and Manulaclurer,

111 Chambers St., New York.

STEAM
PRESSURE
REGULATORTHE CURTIS

Has been in general use now about seven years, and has from the
first taken the lead of all others, and stands unrivalled to-day for
its reliability and durability. It is used wherever the pressure of
steam or any other fluid NEEDS TO BE REDUCED AND CON-
TROLLED on Steam Heating and Drying, Electric Light Plants,
Marine Engines, Railroad Car Heating Steam, Pumps, Natural Gas,
Air and Water, in the United States, and in the leading countries of
Europe, and is sold and endorsed by the trade universally,

Tlie Curtis Regulator Co., 90 Beverly Street, Boston, Mass.

GENERAL AGENCIES,
New Yobk, 109 Liberty st, Chicago, 218 Lake st,

PHFLADELPniA, 2035 N, Front Bt, Minneafolis, 210 Third st.

George P. Barton,
LAW OFFICE,

226 Dearborn Street CHICAGO, ILL
PATENT AND TRADE MARK CASES.

ELECTRICAL EXPERT AND MANUFACTURER,

I have more Electric Motors in

Practical Operation in Coal Mines
than all other manufacturers com-
bined. They aggregate over 350
H. P. to date. These installations

are not experimental—the Motors
are in actual service cutting coal,

som,e of them have been working
20 hours per day for more than
one year, and during this time not

one of them have required repair-

ing. No short circuits; no burn-
outs.

I have secured patents on a full and com-
plete system of Mining by Electricity. Contracts
solicited.

84 Market St., PHICiLGO,
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Chicago,May 19th, 1890.

CENTRAL ELECTRIC COMPANY,

116 & 118 Franklin Street CHICAQO.

Gentlemen:

Please furnish this company

1,000.000 FEET
No. 14 B. & S. braided Okonite wire.

CHICAGO EDISON CO.,

By Chas. B. Holmes,
Purchasing Agent.

THAT'S WHAT TALKS.
The Chicago Edison Co.

have tried all the low-

priced imitations of Okonite, and the above order comes as the

result of dearly bought experience.

f A^Tff^tSSSS IBimtEI '^o'^s ^^^ same relative^^^ A^
position among weather-

proof wires. We are General Western Agents for both.

CENTRAL ELECTRIC CO.,
116 £118 FRANKLIN STREET, CHICABO.

Connected by Private Wire with Postal Telegraph Cable System.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled,

n D OVEQUAI.KD Foa scoNOtrr OF PDEi,, usaxxj^Axm Of
MOTIOir. AMD DXTXABILITT IK D»B.

SOUS BUIL.DBRS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWADKEE, WIS.

Write for onr Catniogneu.

ManufactnrerB of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 4I Ml 43 SOUTH JEFFERSON ST.

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We Will Send Free. Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,
And how to operate them. Any intelligent boy can

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

Incandescent Lamp Go,,
l9l2--igi40liveStreet. St. Louis, Mo..

hasufactubebs of

INCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

WILLYOU BUY
An Incandescent Lamp, claimed to take a SMALL AMOUNT of CUB.BENT
at first, but which really takes DOUBLE THAT AMOUNT after a compara-
tively SHORT SERVICE;

An Incandescent Lamp taking a MODERATE and UNIFORM AMOUNT of

current, and giving LONO LIFE at its rated candle power

YOU HAVE NO USE FOR THE FORMER.

WE MAKE AND SELL THE LATTER.

Sawver-Man Electric Co.,
510-534 WEST 33d ST., NEW YORK.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

•WEATHER PROOF- SIMPLEX- OKONITEGRIMSHAW WIRES • SINGLE^t^^DOUBLE COTTON FIELDaHdARMATURE WIRE'
•FLEXIBLE CORD -ROSETTES -CLEAT5-TAPEof*"-KINDS- SWITCHES -CUT-OUTS -PINS- BRACKETSM^°INSULATORS-

-. ^ THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND ANYWHERE. A5K FOR PRICES BEFORE PURCHASING.

'^^Jones-RRosElec tric-Co. 28 30Sv32West Court5t.
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THE UNITED STATES

Electric Lighting Co
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

AHTOMATIC DYNAMOS-PERFECT DEYICES.
More than 1000 Plants in operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current

GENERATORS
and

MOTORS
for all purposes

1-8 H. P.

up to any power
required,

and at any

required E. M. F.

Superior

in

Desien
and

Workmanship
and

unequaled
in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

C3tenora.l C^f!ao©s:

Equitable Building, 130 BROADWAY, NEW YORK.

rr- ^VMVUMU. lli;"
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A practical Oynamo builder. Must un-
dcrstand consti acting Gramme armatures,

Nonebut a competent man wanted. Single

man preferred. Address, stating wages,
"MAXL'FACTUUERS," care Western
Electrici.\s. Chicago. 111.

PURDUE SCHOOL

ELECTRICITY.
New laboratory, fitted with bent appli-

ances, dynamos, storage batteries, and

apparatus from best makers. A comflete

and thorough course in general machinery

and electrical engineering. Send for cata-

logue. Pnrdne I'niversily,

h\ F.wETTr.. Ind.

FORJ^ALE.
One 14ljxlG latest type Buckeye double

valve high speed engine. Rm from
October last to .June 1st. First-class con-

dition and complete, .^.-ll because we
have no further use for an engine of Ibis

size.

JAS. F.AYER,
<jieii'l Napr..

Municipal Electric Light & Power Company.
ST. Lori!!>. 310

YOU
niHke a mlstakp 1.' v.iu diin't buy your Elet-lrical

Supplies Iruiu *'. Aif.. (.'It-vt'liiiu. u.

LOOK AT THKM£ PKICEM:
fiO"i Dry Biltorli-a. lamp siz<>, (OXl; fj.on Ir<.ii Box
Bt'lls. ;i-lricri. KH; ; Ibc. brtnizt- lMl^rl Buttons, ^jc; '^c.

Wo-Kl Push biittoiis aiMforieU, Ic; 500, Switches, unc
[Kilnt, 10c. : lOc. B»'ll Hancers' StanU-s. iwr lli. l*c. ; $1 0)

Leciancln- Baltrrk-s. be^t made. -He; W.lSSpark Culls.

iHliich.-s. fl.iO; ?10.00 Medical Bftlterles. f3.50. Send
for CauJok'uu No. ti.

Fletcher & Fletcher Electric Co., Cleveland, 0.

AIX. SIZXS

AMD
Ql}AI.ITIi:SMICA

For Electrical Purposes.

ETJGENE MUNSELL & 00„
218 Water St.. New York.

ELECTRICAL WOOD.

Telesrapli
Teleiihoiie
Elorti'io L.islit

C. H. HOLMES & CO.,
Room -110, Com'! nid's. St. Louis, Mo.

THE E. S. GREELEY ^ CO.,
GENERAL ELECTRICAL SUPPLIES,

5 and 7 DKY MT., XEW VORK.
ELECTRICAL MEASUREMENT

Instruments and Batteries of
the Very Highest Grade,

Freclilon md CoDstancy, QuaUt? aal Flolib, the

Best la the World.

Cataloene of Standard Toet iDelramentB
farolelied upon ipplicatloo.

Illustrated Circular

of Lamps and

I

Lamp

I

Novelties

upon

I

Application.

MINIATURE INCANDESCENT LAMPS.
THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever offered. A
large variety of ranges to meet the

requirements of all kinds of work.

Seiiil for lllnstratei Gatalope.

ADDBESS

WESTON ELECTRICAL INSTRUMENT CO.,

Cffice and Factory, 114 William Street. NCWark, N. J.

IT BISHOP RUBBER COVERED WIRES.
KNOCKS BALATA INSULATED DROP CORD.
'PTTTnyT Prof, Henry Morton xays: "These wirt-s showed no deterioration from I )( I THE "BXSHOP"' exposuie lo moisl'air, fresti plaster'dfimp lartb, etc., afterseveral monlhs' exposure. ) ( ai-_— ___ TtxaHa 4Iia 'D*>#\oAcictnn

Its insulating power also was unaffected by a like exposure to illumlna'.lng gas." | ) ( |

a-lW'HiyS AjGadS ine JrX'OCeSSIOIl.

ALL! THE ILLINOIS ELECTRIC WATERHL COMPANY, 341 ROOKERY BUILDING, CHICAGO.

INTERIOR CONDUIT lb INSULATION CO.
XI.I*XTft.XI

X EtTSTTXLi A.7X03?a.

INTERIOR CONDUITS

UNDERGROUND CONDUITS!

( Endorsed by the leadlne Archltec's, Builders, Electric Light Companies,
- Wiring Contractors and Bosrds of Fire Underwriters. Personally endorsed
( by Thos. A. Edison, Prof. Elibu Tnomson and other Electrical authorities.

Are fqually successful and afford Cheapness, High Insulation

and Durability.

For Price lists, tramples and <ieneral InformatioD, address

INTERIOR CONDUIT $c INSULATION CO.. '^ "^ '^ ^M'^^^.fl^.'t^liJ^^'^
^''''^^

PUSH-BUTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

THE PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Recognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
12lh and Varket Sts..

Philadelphia, Pa.

KEPT IX STOCK AND FOR SALE BY ALL
PKOMIKESI SUPPLY HOUSES.

CHARlfSMUNSON.pREsr.

FRANKGMOSSfSECT &TREAS,

PlTTSBUF(GH .

Ne\(/York.

AGLE and

AMO BELTING*—"*~-^ ^1 .•

'

m SANff^ANGISGO.

New Orleans.

28,30.32.34 & 36. S. CANAL SL
Every Belt adapted to its special work, and guaranteed

to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

THE

Celebrated P. i^^ B.

ELECTRICAL COMPOUNDS.

THE STANDARD PAINT CO.,
80L.K 3I.\^'IIFACTIJRER8,

59 Maiden Lane, - NEW YORK.
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Alternating Plant of the Sperry Associ-
ate Electric Light Company, Kan-

sas City.

The Sperry Associate Electric Light company
of Kansas City, Mo., was organized in 18S6 and
is operating a Westinghouse station under the

Sperry franchise. A view of the dynamo room
is given in the accompanying cut. The plant is

located at the works of the Kansas City Elec-

tric Light company, but is totally distinct from
it, having its own boilers, engine and dynamos.
The engine used is of the Westinghouse type

James Scammon. It is expected that the plant

will have to be enlarged before the close of the

year.

Chicago Electric Club Banquet.

The Chicago Electric club held its annual
banquet at the club rooms June 27. Although
the evening was extremely sultry there was a

large attendance both at the dinner and the lit-

erary meeting. The members began to arrive

about 7 o'clock, and dinner was served shortly

after ttiat hour. Covers were laid for seventy-

in this issue. The club adopted resolutions

thanking Mr. Pumpelly and Prof. Siebel for

their papers. After the literary meeting the

members of the club and their guests adjourned
to the ball room, where dancing was enjoyed.

Decision Against Kemmler.
Kemmler's case was again before the Court of

Appeals of New York state last week. The point

involved was the constitutionality of the clause

in the electrical execution law providing that the

death penalty shall be inflicted at a state prison

ALTERNATING PLANT OF THE SPERRY ASSOCIATE ELECTRIC LIGHT COMPANY.

and has a capacity of 150-horse power. It is

located in the rear of the engine room of the

Kansas City company's works. It is directly

connected with the dynamos which are in a sepa-

rate room and about fifteen feet from the

engine. Two large pulleys on opposite sides of

the engine operate the dynamos. The dynamos
are Westinghouse incandescent and are of

1,500 light capacity each, making a total of

3,000 light capacity. The boiler is a Babcock
& Wilcox of 275 horse power. The switch-

board contains 15 switches and is one of the

most attractive features in the dynamo room.

The plant is valued at about §30,000. The
president of the company is the Hon. Frederick

Howard, and the secretary and treasurer is

five ladies and ge^ntlemen. The tables were

decorated with flowers. One of the most strik-

ing ornaments in the room was a star composed
of incandescent lamps, surrounded by flowers.

During the dinner music was provided by a

mandolin orchestra.

At the conclusion of the banquet the members
gathered in the assembly room, where the liter-

ary meeting was held. Vice-president Kempt
occupied the chair. The first paper read had

been prepared by Prof. J. E. Siebel. His topic

was "Thermo- Chemistry in Relation to Electro-

motive Force." The paper is published else-

where in this number. J. K. Pumpelly fol-

lowed with a paper on "Storage Batteries in

Traction Work," which is presented elsewhere

under the direction of the warden. W. Bourke
Cockran argued for Kemmler that the legislature

had no power to legislate so as to take away any
of the duties or powers of any sheriff of any
county, as it did in the present case, and to in-

vest another officer, a warden of a state prison,

with such powers.

He claimed that the law was unconstitutional

and void because it assumes to deprive the sher-

iff of Erie county of powers conferred on him
by the constitution. He submitted that the pro-

vision of the constitution which guarantees to

the electors of the various counties of the state

the right to select sheriffs by popular suffrage

confers upon them the right to select an officer

who shall forever execute the powers which were
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vested in the sheriff when the constitution took

effect, and that when such officer is shorn of any

of his powers that provision is violated. Coun-
sel argued that the act, so far as it attempts to

give the custody of the relator to the warden,

being void, and the relator being detained by a

person not having a shadow of authority and
being confined out of the county of his convic-

tion and in an unauthorized building, it follows

that he is illegally restrained and deprived of

his liberty. Counsel asked that the court should

reverse the order of the General and Special

to connect the bridge with the cable or to set

the hoisting drum in motion. Others, and those

now most generally in use, receive motion from

a polygonal shaft extending from end to end of

the track over which the bridge travels, clutches

and reversing-gear being employed for trans-

mitting motion from this shaft to the bridge-

trucks, the trolley and the hoisting mechanism
in the required directions. These and other

plans proposed are attended with various draw-

backs and difficulties, which increase rapidly as

the capacity of the crane is increased. In the

THE SHAW ELECTRIC CRANE.

Terms and make an order directing the warden
to discharge the relator from custody.

.•\ttorney-General Tabor began his argument
by reviewing the course of the counsel for

Kemmler in going through all the courts in the

country in behalf of his client, when Chief-

Justice Ruger cut him short by remarking that

further argument was unnecessary, as the court

was ready to render a decision at once. This
decision, in effect, is that the court believes that

the legislature had the power to make the law in

question and that the decision of the lower court

be affirmed.

Electric Light Suit in Cincinnati.'

Counsel for the city of Cincinnati last week
filed an answer to the suit of the Brush Electric

Light company, which sought to enjoin the city

from collecting the §50,000 deposited as a guar-

antee that the company would carry out its con-

tract to light the city with electricity, according

to its bid at so much a post. The company as-

serted that there was an illegal advertisement

for bids by the city clerk, and that the whole
proceedings were, therefore, irregular. The
city, in its answer, asserts that the company re-

fused to enter into the contract within thirty

days, to the damage of the city to the amount of

§50,000.

The Shaw Electric Crane.

The accompanying cuts illustrate the chief

features in the construction of the electric crane

invented by A. J. Shaw of Milwaukee. The
improvements consist, generally speaking, in the

combination of independent electric motors
controllable from a common point, with the

bridge trolley and the hoisting drum. Fig. i

shows the general arrangement of motors and
gearing. In Fig. 2 are represented the circuits

by which the motors are supplied. As the ma-
jority of readers will understand, in the practi-

cal use of traveling cranes it is often desirable

that three operations be simultaneously carried

on—that is, a travel of the bridge upon the sup-

porting rails, a traverse of the trolley or car

upon the bridge, and a raising or lowering of

the chain or cable which winds upon the hoist-

ing drum—and it happens even more frequently

that two of these three operations require to be
simultaneously performed. To attain this end
various plans have been devised. In some use

is made of endless chains or cables passing

about band-wheels, and receiving motion from a

steam engine, gripping devices being employed

Shaw combination shifting-clutches, gripping

devices and reversing gear generally, are wholly

dispensed with through the employment of re-

versible electric motors. These are disposed as

shown, two on the car or trolley, and one at the

side of the bridge. Current is supplied to the

several machines through broad, fiat strips of

copper, supported on and insulated from the

girders or timbers at the end of the bridge. The
relative position of the brushes for carrying

off the current from the conductors is shown
at B in Figs, i and 2. From the brushes

the current passes to resistances and the re-

versing switches, then to and from the motors
and back to the source of supply.

In Fig. 2 are represented the connections of

one of the reversing and speed controlling de-

vices to be used with the crane. Bearing m
mind that the inventor reverses the current

through the armature to secure a change in the

direction of rotation, and also that R in the cut

indicates a resistance, the action of the switches

to obtain various speeds will be understood.

It may be mentioned that Mr. Shaw has been

engaged in experimenting in this line for some

London Board of Trade Standardizing
Laboratory.

Major P. Cardew in his paper on "The Treatment, Reg-
ulation, and Control of Electric Supply by the Legislature

and the lioard of Trade," read at a recent meeting of the
London Institution of Electrical Knginccrs. refers to a
standardizing laboratory now being established in London
by the Board of Trade. The following is an abstract of
his remarks: "Vou are probably aware that the Board of

Trade have, in deference to the wishes of the large body
now interested in practical applications of electricity, as ex-
pressed by a powerful deputation to the president last year,

undertaken to provide something in the nature of a testing

establishment for instruments intended for the measure-
ment of electrical quantities, analogous to the -Standards
Department of the Board of Trade for weights and meas-
ures of the more gross and material quantities. They have
also taken powers under the Weights and Measures Act of

last session to undertake such testing and verification, and
to charge fees for it; so that these verifications, whatever
their scientific value, will possess a legal value. A general
scheme for the scope arid working of this laboratory was
drawn up very carefully last year by a committee of your
institution. The general idea embodied in this, in which I

personally entirely concurred, is that the thing should grow
from small beginnings. Now I can promise that there will

be nothing grandiose about our laboratory. What we hope
to do in this laboratory is, first of all, to get the true val-

ues of the electrical units, within a very small possible per-

centage of error. We are not tied to the so-called legal

units, which I may remark have no legal value in Kngland;
but, with the assistance of Lord Rayleigh and the stand-
ardizing committee of the British association, we hope
to get even nearer the truth than was arrived at with this

set of units Secondly, having got there, we hopetokeep
there by well devised checks and frequent referen:e to the

fundamental measurement. This, as we are at present ad-

vised, will be the me^isurement of current by the quantity

of silver deposited from solution in a determined time.

Thirdly, as soon as we are satisfied that sufficient accuracy
and permanence have been arrived at with our instruments
and methods, we shall be ready to receive instruments,

either for simple verification in the case of ordinary com-
mercial instruments, at a small charge for each reading, or
for thorough testing and certification in the case of instru-

ments submitted as sub-standards. The rules and charges
have not yet been drawn up, but it is probable that instru-

ments will be required to be marked with a clear and in-

telligible scale—whether of degrees or volts or amperes,

etc., is quite immaterial: the extreme range of the instru-

ment must be given approximately, and whether it is in-

tended for alternating or continuous currents or pressure,

or for both. The reading given by the instrument on its

own scale for each current or pressure asked for will be
taken, probably, in all cases both with increasing and with

decreasing readings No extreme accuracy will be guar-

anteed for these readings but it is hoped not to exceed an
error of \^ per cent, from the true value. Of course, iuthe

case of ordinary commercial instruments, we should give

no sort of guarantee that the instrument will remain con-

stant for any time, or under different conditions Sub-

standards will be subjected to long and vigorous testing,

including the determination of their variation under differ-

ent temperature and the permanence of their constants. I

am afraid, however, that in most cases there will be some
dilhculty in giving any guarantee of the constancy of an

instrument after it has passed out of our hands.

"The power for laboratory purposes will be supplied

from two batteries of accumulators—one of four very large

cells simply to give steady continuous currents up to 2,000

amperes: the other, consisting at first of too smaller cells,

will be used directly for continuous pressures up to 200

volts, and also to run the machinery. The machinery re-

ferred to is two pairs of dynamos, one of each pair being

energized by the cells as a motor and driving the one con-

nected to it as a generator. One of these generators will

be an alternate current machine, and the other a high-press-

l-li;. 2. THE SHAW ELECTRIC CRANE.

time, and one of his cranes is in operation at

present time at the Allis Machine works in Mil-

waukee.

The rapid transit system of Salt Lake City will comprise

55 miles of electric street railways before the season closes.

tjroundwas broken for the extension of the People's Line

railway to Lake Contrary at St.Joseph last week The
line will be constructed from ICleventh street and Atchison

to Second street, and then extend out the lake boulevard.

It is expected that the line will be in operation by Septem-

ber I.

ure continuous current machine. In connection with the

alternate current machine we shall have a set of trans-

formers. In this way we hope to get currents practically

as steady as if taken direct from the accumulators, and in

the case of alternating currents and pressures any frequency

within the limits of practice. The limits we propose to

wo:k up to first are:

Continuous current 2,000 amperes
Continuous pressure 2,000 volts

Alternating current 500 amperes
Alternating pressure 2,000 volts

"The building and alterations necessitated are nownear-
ing completion, and we hope to have the laboratory in

working order in about two months' time."
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Pattee Lamp-Hour Recorder.
The rapid progress which central station

lighting for larp-e areas has made of late years
has brought incandescent lamps into many
places distant from the stations, especially since

the competition between the direct and alter-

nating current systems of distribution has tended
to stretch out the area supplied by each plant.

In this way many places which had not in-

stalled an isolated plant have been given the
luxury of incandescent lamps. The usual basis

of charges for the current supplied has been the
number of lamp-hours at the consumer's place.

In many places, especially in large business

PATTEE LAMP-HOUR RECORDER.

houses where the lights are manipulated by gang
switches, the lamps controlled by each switch
are all turned on or off together. Then it is

only necessary to keep count of the number of

hours they were burning in order to compute
the charges. It is desirable, however, ordinar-

ily, that a meter be used, and the most advanta-
geous form is that which gives the number of

hours directly. This is a feature of Pattee's

electric lamp-hour recorder, which is shown in

the cut. In the illustration the door to the en-

switch near by or by the shutting down of the
station, the armature falls and stops the clock
work which runs, only when the lamps are
burning. The dial readings give the nuirber
of hours directly.

The whole apparatus is well built, and there
is no apparent liability that any of the parts will

get out of order. The german silver wire is wound
on a bobbin with perforated heads, and between
the layers are air spaces. The turn buckle
shown in the middle of the rod to which the

armature is fastened, serves to adjust the play of

the armature and its distance from the magnet
poles. The lever, slide and brake are very
neatly arranged, giving a positive start to the

escapement and stopping it instantaneously.

The recorder is mounted in a walnut case
like a clock, the dial being visible through a
glass plate. A clock assures the current sup-

plier that the instrument is not being tampered
with, while the direct-reading dial gives the con-
sumer confidence in the correctness of the read-

ings.

As ordinarily built, the coils have such a re-

sistance that on a no volt circuit, the energy
consumed is only 10 watts. By suitably vary-

ing the resistance, the Pattee recorder can be
adapted to currents of any pressure. Moreover,
it can be adapted for use with multiple, series,

series-multiple or multiple-series, lines and also

alternating currents. The meter is put on the

market by the Great Western Klectric Supply
company, Chicago.

Evans Friction System.

The arrangement of the dynamos in one of

the stations of the North Attleboro, Mass. Steam
& Electric company, in which the Evans friction

system is used, is represented in the accom-
panying cut. The line shaft is driven from a

compound Ide engine by means of a belt, as

shown. The two machines at the extreme left of

the cut are each 6o-horse power Thomson-Hous-
ton railway generators, both running on the same
circuit. The power of these two machines va-

ries from practically nothing to 120-horse power
many times an hour. The four dynamos shown
at the right of the cut are Thomson-Houston
machines, each a capacity of 50 T,2oo-can-

dle power arc lamps. Each machine is mn fully

loaded. The speed of the line shaft is 300 rev-

olutions. The driving pulleys are 56 inches in

diameter. The speed of the railway generators

is 1,150 revolutions and that of the arc dynamos
820 revolutions.

The Attleboro company is now putting in an-

other large engine and will belt to a continuation

Electric Lighting System.
The accompanying cut illustrates an electric

lighting system recently patented by T. A. Edi-
son. The object of the invention is to provide
means for operating electrical apparatus located
at different points in an electric light circuit

from the source of supply without the employ-
ment of a circuit separate from the light circuit,
and more especially to provide means of this

character for turning on and off from the source
of supply certain lamps—as, for instance, street
lamps, whether of the incandescent or arc type—thus avoiding the expense and inconvenience
of operating them separately by hand.
The inventor accomplishes this by the use of

polarized apparatus located in connection with

ELECTRIC LIGHTING SYSTEM.

the lamps or other devices to be operated, the
polarized apparatus being actuated by a rever-

sal in the polarity of the current at the source
of supply. The cut is a diagrammatic repre-
sentation of the system. In the figure A is a
dynamo from which extend the main conductors.

Near the machine. A, a current reversing
s.vitch, B, is inserted in the line of the main con-
ductors, so that the polarity of the current in the
lamp circuit outside of the switch can be changed
at will.

C, D, and £, each represent polarized appa-
ratus. Any number of these U-shaped electro

K\ANS KKICTION SYSTEM.

closing case is opened. A clock-work with two
powerful springs, intended to run the recorder

720 hours, has three dials registering the hours,

tens and hundreds. The inverted horse-shoe
magnet, mounted on a brass plate below the

clock, has its coils connected in series with the

german silver resistance shown right beside it,

the whole being connected in shunt with the

lamps. The armature of the magnet is hung
from a slender rod, and by its weight acts

through a bell-crank lever as a brake to the es-

capement wheel of the clock. When the cur-

rent to the lamp is turned on, the armature is

drawn up, and acting on the lever and brake, at

once, releases and starts the escapement. As
soon as the current is stopped, whether by the

of this line of shafting. On this extension ad-

ditional dynamos will be placed and all will be
driven by the Evans' system. The dynamos in

the present instance are arranged so that one
pul'ey drives two machines in such a manner that

each can be stopped and started independently
of the other machines. By putting two dynamos
on one pulle)' the pressure on the shaft bearing
is relieved, and the plant takes up the least pos-

sible amount of space. This station is located

at Farmers, Attleboro, Mass.

The first engine for the Minneapolis electric railway

power house will be completed this week- It is expected

all will be ready in about a month. The work will be

pushed to a speedy completion. Last week 750 men were
engaged in laying track in Minneapolis.

magnets, between the poles of which are lo-

cated the free ends of pivoted polarized arma-

tures, may be employed, located at any desira-

ble points in the electric light circuit. Now it

will be seen that when the current is flowing in

one direction the pivoted polarized armature will

be moved one way by the magnet, and a rever-

sal of the current will cause the movement of

the armature in the other direction. In this

manner, it is claimed, the lamps or other devices

may be cut in or out of circuit at will. At the left

in the cut is shown, the method whereby the

current will be maintained of one polarity

through apparatus which would be affected by a

change in current direction—as, for instance, in

an electrolytic cell meter.
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Electric Railway Power House.
The power station of the Citizens' Street Rail-

way company at Indianapolis, Ind.. is a hand-

some brick structure, as represented in the illus-

tration. It is of sufficient capacity to contain

twenty-three Thomson- Houston railway gener-

ators, and at the same time affords room for of-

the remaiiKler of the plant is in operation. The
shafting is made of the best <|uality of ham-
mered steel, and is supported by ball and socket

self-oiling bearings. This, it is stated, is the

first system that has been e(|uipped upon this

plan, and it is found to be highly satisfactory,

i
The steam piping for this plant is of ample ca-

strucled in the must substantial manner possi-

ble. The engine, which has just been put in

operation, was built by the W'heelock company
of Worcester, Mass. The entire installation

was planned and erected by 1.. H. Mclntire of

the railway engineering department of the
Thomson-Houston ICIectric company. The work

Power- Station I. Crn2ENS StHtCo

fices and general machine shop. The boiler

plant is to consist of three Hazelton boilers, fit-

ted to burn natural gas, and also arranged with

furnaces to burn coal, as shown by the three ex-

tensions to each boiler on the plan. The gas
burners in each boiler are located in such a

manner that they do not interfere in the slight-

pacity and so arranged that when the whole
plant is in operation every detail will be of

proper size and proportion.

The feed water for the boilers is first passed
through a Hoppes purifier, which removes the

impurities and heats the water at the same time

to the boiling point. The water is then pumped

of installing the plant was in charge of W. S.

Twining.

The Chelsea Storage Battery Station.
In a recent number of the Western Electrician a

general description was given of the plant and worliing ar-

rangements of Chelsea, Eng., Electricity Supply company's
storage battery station and sub-stations. The following

SECTI'OtQ ftr.»ii,'[NG-INEr».-i QrNAMQ P[0Dn |mdianapdl1s
Inqiana

est with the coal furnaces. It is possible to

make a change from gas to coal at a moment's
notice. This is a very great advantage over the

ordinary practice, as it is customary to place

these burners on the grates. Whenever it was
desired to use coal it was then necessary to re-

move them, which is by no means an easy task.

The engines are so arranged and connected
that any number can be run at the same time,

and any one can be started and stopped while

by Barr duplex pumps into the boilers. The
entire feed water system is arranged in dupli-

cate, so that in case of accidental injury oper-

ations would in no way be interfered with.

'I'he general arrangement of this installation

is shown by the cut representing a section across

the engine and dynamo room. The entire in-

stallation rests upon masonry, consisting of a

concrete base with the brickwork on top laid in

cement, and everything about the plant is con-

description of the method of mounting and starting the cells

is taken from the London Electrician: Those who have
had to do with stor.ige cells are sufficiently familiar with

the dilliculties of handling them, and any practical person
can get a fair idea of these difhculties by picturing to him-
self a glass bo.K on the to'p of a high shelf, full to the brim
with a strong solution of sulphuric acid, in which is im-
mersed about 2cwt. of lead plates. Added to this is the

fact that the storage battery man has to deal not with one
cell standing by itself with space all around it, but with
tiers of shelves arranged one above the other, on which
cells are packed with the smallest clearance which safety
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considerationr will allow. A slip of a spanner, or of a lad-
der, or of the suspension hook of the traveler, might result

in the shelves and connections beneath being deluged with
10 per cent, solution of sulphuric acid. It will be seen,
then, that the overhauling of a cell is a matter requiring
time and care for its execution; and the fact, stated by the
company's engineer, that two men have been found suffi-

cient to do all that has been necessarj- for three sub-stations,
having an aggregate of 1,365 cells, \s prima facie- evidence
that up to the present the amount of attention required by
the cells is not great.

The cells are supported by upright frames of cast-iron,

between which are fixed wooden bearers of a length suffi-

cient to take, in some cases, three, and in others four cells

in a row. The iron work is served with three good coats
of red paint, and the wooden bearers with an equal num-
ber of coats of shellac varnish, while the spaces between
the ends of the bearers and the ironwork are filled up with
a mixture of bitumen and tar, with the object of preventing
spilled acid or the spray which is caused by the breaking of

the gas bubbles from getting between and causing destruc-
tion of wood and iron alike. Each cell stands upon a
wooden tray filled with sawdust, which is supported by
four Johnson iS; Phillips oil insulators, which rest upon
the. wood bearers above described. As far as is practicable,

the cells are arranged so as to keep the difference of poten-
tial between those on adjacent shelves at a low value.

The time of first starting up a storage battery is well

known to be a critical one for the cells. The charging
ought to commence immediately after the acid is poured in;

but as this process of filling a large number of cells neces-
sarily occupies several hours, in practice only the last cells

filled have this advantage. The method adopted of filling

up the large number of cells at each sub-station in the
shortest possible time has been to provide a lead-lined tank
above the level of the cells in which the acid is poured
direct from the carboys. An india-rubber hose is con-
nected to the tank, by means of which the cells are filled in

rapid succession. The filling of the cells at Clabon Mews
occupied about six hours, after which charging was con-

tinued for upwards of thirty hours without cessation. This
battery has now been in constant use for fifteen months,
and at the time of our visit had the appearance of being in

good order; nor were any of the well-known signs visible

—

in the shape of bent lugs or other unavoidable marks— of

ceils having been taken out and overhauled. The negative

plates were scaling ro some extent, and we noticed some
positive plates which appeared to have lost some of the

paste from the surfaces of the squares; but the space which is

now provided at the bottom of the cells prevents the falling

scale from giving trouble by short circuiting. We saw no
signs whatever of buckling of the plates; and the opinion
we formed after a close and careful inspection was that the

battery was in thoroughly good working order. It may be
mentioned that the back e. ra. f. cells are generally made
up with grids only, pasted plates being put into a sufficient

number of cells to supply the current required for the va-

rious automatic apparatus.

The Storage Battery in Traction Work.*
By J. K. PUMPELLY.

When I had the honor of addressing you a short time

ago, I attempted to bhow how useful storage batteries

could be made, and to what extent tconomy could be ef-

fected by them. The question was then asked, why it was
that storage batteries had thus far failed to realize the pre-

dictions made concerning them. This question I propose

to answer, basing my remarks upon actual tests that have
been made in street car traction, the most difficult probably
of all work they have been set to accomplish. Allow me
before we proceed to consider dry data that have been
lately compiled with great care and expense, to lead you
along a line of thought which, a short time ago, occurred

to me, while watching the incandescent light hanging over

ray head late at night, long after the dynamo had ceased

its rapid revolutions, when the fires had gone out beneath

the great boilers, and the engineer had retired to his well-

earned rest. Where did this light come from? Even the

most advanced electrician might have asked this question.

I was seated in my library at this late hour, but knew, of

course, that four floors below me and several hundred feet

away, fifty-five boxes, filled with water and lead and a lit-

tle sulphuric acid, stood on shelves in rows, connected to-

gether like yoked cattle at the plow, and that at the oppo-
site ends of these boxes were wires, to which the glass over

my head was fastened, and through which passed a little

thread of carbon fibre, and inside of this glass was what
nature abhors—a vacuum.
This little thread of carbonized fiber gave a steady, un-

changing light throughout the room. What made it? The
mysterious forces of nature had been at work. Electricity

created by the dynamo had pushed its way into the liquid

surrounding these plates of lead, piled up in the little

boxes, and had torn apart the atoms and molecules of hy-

drogen and oxygen, of which water is made. It forced

the one to seek something to contend with, at one side of

the box, and the other at the oppDsite side of the box.

There it held them, constantly keeping up this tearing

asunder of atoms hour after hour, until there were no more
atoms.to be torn apart or fight with. These atoms con-

stantly struggling to recombine, find a means through a

bridge of wires, and although powerful obstacles are in

the way in the shape of the arched carbon fiber, the strug-

gle is so great that in the effort to cross the resisting

bridge, light and heat are the results. And so these con-

tending atoms, hundreds and even thousands of feet away,

e.xerted nearly a twelfth of a horse power over my head.

To return, why with all this force at hand, and under
control of man, has there been such failure in street car

work? Let us study well the problem, and by the expe-

rience of practical, earnest men determine whether we
ought not to charge ourselves with much of the failure; we
may find that the obstacles to success come from the out-

side, and not from the batteries themselves.

iRead before the Chicago Electric Club, June 27, 1890.

We have given our young horse too much to do. Could
we have understood the language of our straining, over-
worked street-car horse or the more patient mule, we would
have known long ere this how varying is the traction work
on a street car. To show this I will read extracts from
A. Reckenzaun's very elaborate paper on electric traction:

"Henry Hughes deduced from experiments on tramways
a tractive resistance of about 26 pounds per ton; often
more, occasionally less. Such high resistances as these
are readily accounted for, when it is considered that the
flanges of the wheels frequently take a bearing on the bot-

tom of the grooves, or on the dirt imbedded therein, at

the same time that the wheels roll on the surface of the
rail, for thus the wheel rolls on two different radii simul-
taneously, and grinding of surfaces in contact must result.

It may even occur that one wheel is running on its proper
bearing surface, while the other, belonging to the same
axle, has its flange touching the bottom of the groove,
when, by virtue of different circumferential velocities, ad-
ditional friction is introduced. Sometimes the rails are a
little out of gauge. All these circumstances augment the
tractive force requisite with grooved rails. The horse, if

he could speak, would be a good witness, but faihng his

verba! evidence, the dynamometer has been consulted.
Better than the mechan'cal dynamometer, however, is

the ammeter. A dead beat ammeter indicates instantly the

slightest variations of tractive resistances, and I venture to

say that it will be through the judicious and more frequent
applications of this instrument that material improvements
both in the permanent way and in the rolling stock of elec-

tric tramways will be effected.

roadway, and large demands for current for which the
battery is called upon. Touching the two opposite plates
destroys the efficiency of the entire set, and nothing can be
done to remedy the evil for the time, but to take out one
disabled cell and substitute another. Now this tendency
of the plates to get together is constant, and comes very
likely from the unequal expansion of the lead support,
which holds the active material and which is a conductor.
There is also a tendency of the blocks of active material to
flake off or to fall out under a jar. These pieces or flakes
often catching between the two plates which are never
over ^4 inch apart short circuit the battery and render it

useless. Fine crystals of lead sulphate are slowly forming
like the zinc of spicular formation between the plates
and in this way doing the damage in the most mysterious
manner, for these crystals can hardly be seen.
The second reason is to be found in the weight of the

battery, and as constant efficiency depends very much on
the weight of the lead and lead oxide of which the battery
is made to-day, it can not be avoided unless the managers
of the road look at it in the right way and arrange shorter
trips and more frequent changes. For instance, suppose a
six hours' trip of 40 or 50 miles, like the example men-
tioned above, requires a battery of 150 ampere-hours ca-
pacity. To obtain this capacity we must have at least 80
batteries weighing 35 or 40 pounds each; all this weight
besides the car, motor and load must be propelled bv the
forces excited in the battery itself. What would be the
most practical and sensible way to improve this condition?
Surely to shorten the trips, and as we learn by experiment
that it needs a battery of 150 ampere-hours capacity to run
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FIG. 1. STORAGE BATTERY IN TRACTIOX WORK. FIG. 2.

"In order to ascertain the amount of energy used on
electric cars, I have made, in conjunction with the Electric

Car company of America, a long series of systematic tests

both on an experimental track built for this purpose, as

also on the public roads under all sorts of conditions of

traffic. Whilst on the experimental track we could run at

any speed we liked, and without stoppages; on the public
streets we were confined to the speed of horse cars in front

and behind us, besides taking up and putting down pas-

sengers and regulating our vehicle to the general traffic of

some of the busiest streets of Philadelphia.

"This experimental track was laid in an irregularly

shaped yard, as shown in the diagram Fig. i, and it was
intended to represent as difficult a line as is likely to occur
in actual practice. Its entire length was 1,005 f^^t. the

ends being so joined that the cars could circulate con-

tinually. Five and a quarter journeys round this track

represented a mile mo. There were four curves, two of 50
feet radius, one of 33 feet and one of 100 feet. Tangent
with the 33-foot curve was a gradient of 4.89 per cent,

rise, which descended on the Other side at the rate of 5 8

per cent., and joined the curve with a radius of 100 feet.

If we have to overcome a gradient of i per cent., or i foot

in 100, the resistance due togra\nty will also be 22.4 pounds
per ton; therefore we shall require about 5 horse power to

pull this car up a gradient of i in 100. With a 2 percent.

rise the power will be three times as great as on the level,

and roughly- speaking, each per cent, of grade demands as

much energy as the propulsion of a given weight on a hori-

zontal road if the speed is to be constant.''

Fig. 2 shows the current needed to supply power on the

road.

These tests were made on a street car carrying 80 cells.

The electromotive force in starting was 160 volts, and the

average throughout the entire trip was 157 volts, i. e., 160

volts at starting and i'^4 at the end of the trip occupying

with stops, a period of 6 hours. You will see by the prac-

tical notes of Mr. Reckenzaun, that the condition of the

track and roadbed, and the quickness, watchfulness and
coolness of the switchman on the car platform has much to

do with the success of electrical traction, especially when a

stored power is used. This last quality in the driver or

man who controls the output of current, who knows by

experience what he needs and what is wasteful, can make
the use of storage batteries, economical or otherwise. A car

has lately been equipped with batteries, which is complete-

ly controlled by the switchman. It is owned by the Mill-

borough Land company of Kentucky. The 100 cells of

battery are connected in parallel of 25. The switch is di-

vided into 4 sections with resistance between the sections

to prevent flashing when rapid changes are made under a

strong current. At the start 25 cells of the battery are

switched on. The counter e. m. f., which rises as the arma-

ture revolves, permits the throwing in of 50 cells and then

75. When the car is well in motion the entire batter\' of

100 cells is switched on in series. Thus it can be seen that

although a current of 50, 60 or So amperes is needed to

start a loaded car, the current is divided so that the several

sets of batteries help each other by taking a portion of the

load. Still the question is asked: Why, if the success is

such as represented on the above-mentioned road, are not

all doubts settled and the storage battery generally

adopted? It is certainly the ideal method for street car

traction, each car being independent of the others. There

are two reasons : First, the batteries used are not durable

enough. The plates fail to resist the jar of the car on the

50 miles at S miles an hour, why not use, then, a 100
ampere-hour battery weighing, say, 25 pounds, and run
30 mile trips? The batteries being lighter could more
quickly and easily be slid into and out of the car, more
quickly charged, and cost less money per cell. If the trip

occupied 4 hours to run 30 miles, then 4 hours would be
sufiicient to charge the exhausted battery with 100 am-
peres, the dynamo delivering a current in charging of 35
amperes per hour, which would be a fair normal current

for a properly-constructed battery. Most of the batteries

of this size and weight will not bear a charging current of

35 amperes, and this has been one of the troubles that the
experimental street railways have had to contend with. I

am sure, however, that a battery is now on the market
which will take such a current.

A word regarding the economy of traction by storage
battery compared with that by means of the overhead wire.

It takes an engine of at least 250 horse power, and a dyna-
mo of the same power, constantly running to propel seven
cars over the above-mentioned route. To charge 560 bat-

teries that is, one set of So cells each forseven cars, would
need an engine of 58 horse power, a dynamo of the same
power, delivering a current of 35 amperes, and this dynamo
would have to run 4 hours.

The dynamo for the overhead system must keep the e.

m. f. constant whether seven cars are running or a less

number. We find that 10 per cent, yearly on the first

cost of the batteries will about make up for any deteriora-

tion, and that amount will keep in good order the overhead
wires. It might be of interest to mention that the Patton

motor system now being tried at Pullman is attracting the

attention of street railroad men, not only because it can be

made quite independent of short stations, but it does not

require the charging batteries, and street cars too lightly

made or too old to support a set of heavy batteries can be
used as trailers. In this system the locomotive car is

something like the grip car in appearance. It carries in

the center a gas engine of 7^ horse power, with a tank

sufficient to supply fuel for many hours, and a dynamo of

7^ horse power, while underneath are 60 storage cells and
a motor of 15 horse power. In front there is still room to

seat 20 or 30 persons.

By referring to the data on traction just read you will

appreciate the principle and economy of this plan. We
learn that an average run on the gencally used lines of

street railway requires 4>^ horse power, and only in start-

ing, ascending grades, or turning short corners is much more
power needed. The current necessary to do the work is

taken from the battery when the pull comes.

It is found that on a level track two loaded cars can be

drawn at the rate of 12 miles an hour, around curves and up

3 per cent, and 4 per cent, grades, and often when the

longest runs have been made on a level, needing only 4^^

horse power, and the cells have become charged, the engine

is shut off and many miles are run with the battery alone.

Now. if a 7^^ horse power engine and dynamo will do the

work, bv the use of the most condensed and convenient "

form of fuel, seven cars would need only 52^ horse power
in engines. It is claimed that this car, with one loaded

car attached, can be run at a cost of i:f cents per hour.

The size of the oil tank, which it would be convenient to

carry, would be the only limit to the distance run. Of
course stations at proper distances could be made to renew
the tanks. In a short time every day work, the only real

test, will show just how practical and economical this sys-

tem can be made.
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The last meeting of the American Institute

of Electrical Engineers was of unusual interest

to those who are engaged in the study of alter-

nating current apparatus. Two papers bearing

on this subject, which were presented, are pub-

lished in this issue.

In another column is presented a description

and illustrations of a new electric crane. In this

machine the inventor uses electricity to produce
the three movements required. Three separate

motors are employed, one to move the crane

proper, another to shift the trolley, and a third

to operate the hoist. The fact that the crane was
designed by one who has made a specialty of

such work with, it is understood, the most excel-

lent results, will make the study of the details of

the mechanism all the more interesting.

Motorneers who have had experience with

horses and the cable systems are enthusiastically

in favor of the electric car. In giving his opin-

ion, a St. Louis motor man who has had charge

of a street car for twenty odd years, e.xpresscd

his preference for the electric system in this way:
"There is no hard work for the muscles on an
electric car, though a man's brain is kept won-
dering why certain movements of the very con-

venient levers produce certain results. Another

immense advantage is the ringing of the bell by
the foot instead of the hand. When there is a

i-lo-ie call on a cable grip the man wants both his

lands to work his levers and cannot get one of

ihem away up above his head to jerk the bell

cord, while on the elecfic car he can sound the

gong with his heel, use one hand to shut off the

power, and the other to apply the brake."

Rffkrf.nck has been made heretofore to the

ill-feeling existing between St. Paul and Minne-
apolis merchants over the census. I.ast week
another illustration was presented when a lead-

ing electrical concern in Minneapolis sent to

Chicago for supplies rather than to St. I'aul, al-

though they could have been obtained at the

latter place in a couple of hours, while two days
were re<|uired to get them from Chicago. The
purchasing agent of the company remarked at

the time that he would wait two weeks rather

than buv in St. Paul.

The decisions of the courts have not fur-

nished reasons for rejoicing on the part of

trusts, yet there seems no inclination to desist

from forming combinations. The latest was incor-

porated at New Jersey by New York, Philadelphia,

Chicago and London capitalists last week. It will

be known as the American Gas Investment com-
pany, and has a capital of §50,000.000. The
objects as set forth in the charter are "to con-

struct, acquire, own, manage and operate works
for the manufacture, distribution and supply of

light, heat and power by gas, electricity or oth-

erwise, and to acquire the stocks and securities

of other corporations formed for any similar

purpose, and to deal in the same." This is the

company recently referred to in the Western
Ei.F.cTRiciAN, which in connection with the En-
glish Gas trust hopes to control the lighting

business of the world.

The New York court of appeals has again
decided against Kemmler in tiie last proceeding
which was instituted to save him from electro-

cution. The court was asked to pass upon the

point raised by the prisoner's counsel, whether
the provision of the electrical execution act, by
which the warden of the state prison, instead of

a sheriff, is directed to conduct the execution,

was not unconstitutional. The court decided
the point without hearing the argument of the at-

torney-general. He thought that the legislature

had the power to take from the sheriff the duty
of conducting an execution and vest it in an-

other officer. Up to the present time every
question raised by Kemmler's counsel has been
decided against him. Unless some new ques-

tion is raised he will now be resentenced. While
the electrical execution law has thus far been
sustained at all points where it has been at-

tacked by Kemmler's counsel, the validity of

that portion of the act which forbids newspapers
to print the facts about the execution of a sen-

tence of a court of law is yet to be judicially

settled.

At the last meeting of the American Institute

of Electrical Ivngineers a paper on the "Effi-

ciency of the Transformer" by Calvin Humph-
rey and H. W. Powell, was read. The investiga-

tion made by the writers was on the general
subject of transformers, but particular attention

was paid to the behavior of iron in converters
when subjected to the action of an alternating

current of high periodicity. The investigation

was mainly as to the commercial efficiency of

the transformtr, and was supplementary to a

similar test made with a lo-light transformer by
Prof. Ryan and Mr. Merritt. A 40-light con-
verter, however, was used in this case, although
the method of experiment was sub.stantially the

same. Without reviewing the details of the test

it will suffice to say that in the case of the 40-

light transformer which was, it may be stated,

of more recent manufacture, the loss on open
circuit was found to be about one-half as great
as in the case of the lo-light converter. It is

interesting to note that its efficiency stood at

96.2 per cent, for normal loail and the "all day"
efficiency averaged about 90 per cent. When
these figures are compared with the 86 percent.

and 40 per n.iit. obtained by .Mr. Ryan with the

lo-light converter, one might be inclined to feel

greatly encouraged over the progress made in

transformer construction, although the contrast

so greatly in favor of the large converter might
not unnaturally dismay those operating a num-
ber of small converters. It should be reniem-
bereil. however, that the 40- lighter is of "more
recent manufacture." In this connection Messrs.

Humphrey and Powell reach the most import-

ant conclusion that "the loss due to the reversal

of polarity of the iron, may be reduced almost
indefinitely by a proper study of the magnetic
properties of the iron used." The paper, illus-

trated with a number of diagrams, is given in

another column.

The Chicago Trilniiie has recently been mak-
ing a crusade against the dim car lamp which
fails so lamentably to illuminate railway coaches.

Its New York namesake has joined in the pro-

test and remarks: "On some of the railroad

lines of the country, gas is used as an
illuminant with pretty satisfactory results, but
the proper agent for this purpose undoubt-
edly is electricity. Experiments which have
been made in this direction show that the

electric light can be used to great advantage on
railway trains. . . . \ great many travelers

desire to read while going from their offices to

their homes, in spite of the warnings of oculists,

and the owners of the means of transportation

should feel in duty bound to furnish light

enough for the purpose." The Chicago paper
gives this bit of advice to its readers: "'Phe

next railway strike should be a strike of all the

people of the United States against the obnox-
ious car-lamp." The statement in regard to

the superiority of the electric light in railway

coaches is, of course, entirely correct, though
the intimation that electric train lighting is still

in an experimental stage would scarcely be gen-
erally conceded, in view of the splendid work
which has been done in this field in the last year
or two.

Lightning is at best an erratic something.
For years after Franklin's historic experiment
with the kite it was supposed that the old-fash-

ioned low resistance lightning rod well grounded,
was an almost absolute protection. But acci-

dents still happened and scientists gradually
awakened to the fact that the world's knowledge
on this subject was at best but limited. The
theories of to-day, however, seem to point to-

ward a more perfect solution of this all-impor-

tant problem. In a paper presented in another
column, entitled "Lightning Conductors, from a
Modern Point of View," Prof. Lodge, of Eng-
land, gives his opinion as to the best means of

protection from lightning. "Attention is now
being directed," says Prof. Lodge, "notsomuch
to the opposing charges in cloud and earth, but
to the great store of energy in the strained die-

lectric between."
It is pointed out, contrary to the old-time

theory, that the use of "a rod of copper an inch

or a foot thick may be too heroic a method."
Prof. Lodge bids us remember that an electric

tlischarge, "like the recoil of a spring is very
apt to overshoot itself and is by no means likely

to exhaust itself in a single swing." Hertz'sex-

periments would appear to substantiate this

theory. The "sheathing" of an object, as sug-

gested by Clerk Maxwell, is deemed by Prof.

Lodge an absolute protection. Hut such a plan

is impracticable except in a few cases, as for in-

stance, in a wire covered ocean cable. An ap-

proximation to the "cage" or "sheath" system
may be obtained, thinks Prof. Lodge, by laying

wires along all the prominent portions of a

building. This plan is being carried out, he
states, at the Edinburgh Electrical Exhibition.

Prof. Lodge points out that low resistance has

no particular advantage. The path of a flash,

he says, is a question of impedance, and the im-

pedance of a conductor to sudden rushes of

current depends very little on cross sections and
scarcely at all on material. In this article a
number of suggestions are offered and those of

our readers who may be interested in thesubject
will find ProL Lodge's paper worth a careful

perusal.
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Efficiency of the Transformer,'
Bv Calvin Humphrey and William H. Powell.

In pursuing this particular line of investigation, it has
been our endeavor to throw some light, if possible, upon the

general subject of transformers and upon the action of

iron when magnetized and demagnetized by an alternating

current of high periodicity.

And in order that the results obtained might have aprac-

LnjuuLAAJUuyUjnJuuuuu^^

FIG. 1-

tical bearing, the conditions of working were made to con-

form as closely as possible to the conditions under which
transformer systems are operated in this country.

The question of the economy of the commercial converter

as a transformer of energy has been frequently taken up,

both from practical and theoretical standpoints, but with

widely varying and coollicting results. The losses in the

transformer of the closed circuit type have been considered

large and inevitable, so much so, in fact, that Mr,

Swinburne has introduced in England a new form of open
circuit transformer, known as the "Hedgehog." It has

been Mr. Swinburne's endeavor to obviate the dissipation

of energy in hysteresis and Foucault currents in a part of

the magnetic circuit, by having that circuit closed through

OPEN CIRCUIT, PLATE I.

BRUSH. S. E. M. F. r. E. M. F. P. c.

18.5 =1. Volts 450 Volts. i04Ar,-.rc:t

i8.= 9- .go

iS. 0. C96

17.8 9- 100 084

17.6 16.S 310 074
'7-3 28. S45 036
17- 39- o±
.6.5 51.5 1020 o±
l6. 59- 1170 056
15- 65. 1285 074
I4- 61.5 1223 094
3-5 57. 1130 102

13- 47-
'^'J

104

12.7 40. 104

12.4 27.5 565 102

12-2 330 098
12. 9- 245 096
II.

8

70 dS8

11.6 o.± 078
11.3 14- 3CO 056
II. =7-5 560 046
10.5 44- 890
10. 56. 1105 03
9. 63.5 1265 072
8. 63.5 1285 09
7-5 60s 1215 098

7- 53-5 1085 104

6-7 47-5 945 no
6.4 40. 810 no
6.2 610 108

6. 26. 106

5.8 i3- 383 104

+ 098

5- 14- 260 074

OPES CmCUTT.
L'Primair_E.M.F.

ni "- Current

IILSec(mibi7_E.M:&

air. But as will be seen later, the perfection of the

transformer is to be met in a belter grade of iron, rather

than in any radical change in design.

The results presented in this paper are of especial inter-

est as being supplementary to the work of Prof. Ryan
and Mr. Merritt in the same line, which was presented to

the Institute last December. The 10 light transformer

which they tested was found to have a remarkably hea\y

loss on open circuit w^hich was shown to be due almost en-

tirely to hysteresis in the iron. The transformer gave an

iRead before the 48ch meeting of the American Institute of Elec-

trical Engineers, New York, June 17, 1890,

efficiency of 86 per cent, at normal load, and an "all day"
efficiency of about 40 per cent.

In our work on a 40 light transformer of the same design,

with the two coils placed side by side in a core of laminated
plates {see Fig. i), but of more recent manufacture, the

loss on open circuit was found to be about one-half as great

as in the 10 light transformer. Its efficiency reached 96.2
per cent, at normal load, and the "alt day" efficiency would
be about 90 per cent.

The method employed in the work is substantially Prof.

Ryan's method. The instantaneous values were oljtained

by means of a commutating device attached to the alter-

nator. This device consisted of a wooden disc, mounted
rigidly on the shaft of the alternator, with a steel piece at

one point in its periphery, which made contact with a small

set up in the core was measured by the ^^ kick" on a ballistic

galvanometer in the primary circuit. The current in the
secondary was gradually increased until the intensity of
magnetization corresponded with the maximum magnetic
density of the iranslormer when working on looo \o\\. cir-

cuit. The current was then decreased, gradually, until

zero was reached. It was then reversed and the method
continued until a complete cycle of magnetization had betn
covered.

It is worthy of mention that this method, which gives
something so definite and fundamental in the treatment of

the alternating current, has only come into use within the

past year, and the task of getting true instantaneous values
of the complete waves of e.m.f. and current, which has
always been considered too tedious for ordinary patience to

Fia. s.

piano wire brush once every revolution. The holder carry-

iug the piano wire brush was attached to a second wooden
disc carrying a pointer which moved over a scale and indi-

cated the position of the brush for a given reading. By
means of a clamp screw this second wooden disc, carrying

the brush and pointer, could be conveniently set at any
point. Now since the steel contact in the wooden disc is

fi.xed relatively to the armature, it must share the ever vary-

ing e.m.f. of the armature. Then evidently if the brush

PLATE II.

Open Circuit (Old 10-lt Converter.) (^o-lt Converter. Colts Out.)

BRUSH. P. E. M F. P. c. iERU.SH. P. E. M. F. P. c.

19 823 .196 "5 775 .098
iS .225 18 .089

17 840 .042 17 845 .0

16 1320 07s 16 1245 .048

15 1420 .117 15 355 .074

14 1345 .143 14 1290 .09

3 lOIO .18 13 9C5 09
12 230 .22 12 235 074
II 630 .1 11 590
10 1115 .053 10 1140 •043

9 1395 .1 9 1325 074
1420 .13 3 I312 09

7 1195 .7 7 1103 .1

570 .217 520 .1

5 i3 5 318 .05S

4 ° 4 1014

which completes the circuit through the contact be altered

in position, values can be obtained for different points on

the curves of e.m.f. and current.

The Ryan quadrant electrometer was used to measure

the primar)' e.m.f., secondary e.m.f. and primary' current.

A condenser was connected in multiple with the electrome-

ter. The primary current was measured by th^ fall of po-

tential through incandescent lamps placed in series with the

primary of the transformer. These lamps were carefully

calibrated with the standard instruments of the laboratory,

in order to know their resistance at different temperatures.

Then, knowing the resistance of the lamps and the poten-

tial difference at their terminals, the current flowing at once

becomes known.
To measure the primary e.m.f., twenty-two 50 volt lamps

were placed in series across the primaries. The electro-

meter was connected around two of these lamps, and the

whole number calibrated in order to know just what part of

the total impressed e.m.f. was measured. The secondary e

m.f was measured direct. The secondary current was meas

ured by means of an electro-dynamometer, which was care-

fully cal.brated both before and after the experiments and was

found to be constant. The commutating device was placed

in series with the electrometer. Wires were run fom the

terminals from which measurements were desired, to a

convenient switch-board.

In obtainirg the Ewing card of hysteresis of tlie iron

core of the trausformer, current from a storage batter)' was

sent through the secondary circuit, and ihc magnetization

deal with, was accomplished with ease in this work in

forty-five minutes. A calibrated scale for the electrometer
readings added very much to the facility with which obser-
vations could be taken.

The marked improvement of the 40 light transformer
over the 10 light is due, we believe, to an improvement in

the magnetic properties of the iron and a fewer number of
turns in the coils, made possible by the better grade of
iron.

In the 10 light transformer, Foucault currents were very
effectually weeded out by the interposition of sh^jets of pa-
per between the laminated sheets of iron. In the 40-iight,

the oxide of iron on the surface of the plates was the only
safeguard against Foucault currents.

The form and extent of the open circuit curves show the

loss due to hysteresis and the slight loss also due to Fou-
cault currents. The presence of Foucault currents is indi-

cated by the fact that the maximum of the primary current

wave does not occur simultaneously with the zero of the

primary e m.f., but a little before. It is found upon
analysis of the primary curve into its elements, hysteresis and
Foucault currents (see plate XIII), that the Foucault cur-

rent component occurs 120 in advance of the theoretical

magnetization curve, and not 90 in advance as has generally

been assumed. Therefore when superimposed upon the

hysteresis curve, it introduces a component in advance, and
thereby decreases the lag of the primary current.

The primar)' current curve was again taken with the lam-

inated plates loose and free to vibrate. The loss was about

10 per cent, less than in the former case (plate II). This

is thought to be brought about by the decrease in the hj'S-

teresis loss, due to the increased mechanical shock, arising

PLATE III.

OPEN CIRCUIT. LOW E. M. F.

BRUSH. S. E. M. F. P E. M. F. P. C.

IT 24.5 595 .07
li 0. .065

17 27.5 5S0
42. 870 .04

5 47- 965 05s
14 45. 950 .07

13 33- 715 075
12 8. iSo .07
11 19. 420
10 39. 835 .c^
9 45- 960 .065

46. 945 .07

7 33. .075
6 16.5 393 07
5 8. 210 .05

4 35-5 755 °

from the free vibration of the plates. The vibration was
very perceptibly increased. The curve obtained is more
regular in form, indicating less hysteresis loss.

The lag of the primary current behind the primary e. m. f.

is seen to be greatest when the secondary circuit was open
and decreases as a non-inductive load is introduced into the

secondary circuit. This tendency of the lag of the primary

current to decrea'^e with increase or load continues until

the curve of primary cuirent comes into unison with the

curve of secondary e.m f.

The secondary e.m.f. is in unison with the primary

e m.f. on open circuit and gradually falls behind as the

load increases on the secondary. This is doubtless due to
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the leakage of Hnes of force arising from the enormous
magnctizinfj forces at work in opposition to one another
in the primary and secondary circuits.

When an inductive resistance is introduced into the sec-

ondary circuit, the lag of the primary current is greatly in-

creased, as sho^-n by the set of curves in plate X. The in-

PLATE IV.

SF.CONDARY CURRENT, 36.8 amk

BRUSH. S. R. .M. F. V. E. M. K. P.C.

^5 »4.5 3^- .8.-

0, .23

75 11. 410 .33

'7 30-S 743 .s«

1-5 46. !,8o 5
16. S3. IIIO 55
s. 59-5 1370 1.76

u. 57.5 "45 •74
•3-5 H- 1045 1.64

'3- <7. 8so 43
lv-5 34- 565 1.06

ti. '3- zoo .6
tl. at. 575 •58
10; 37- 850 1.06
10.

§1
lO&l 1.44

9- laiS •77

7.S r "95
HIS I.C6

I-
S»-S

?ll
1.58

6.3 <». .32

»7. 300 9
5 5 10. •34

0. 3=5

SECONDARY CURRENT 26.e.AMP.

ductive resistance used in this case was due to a small alter-

nating current motor. The cur\'e of secondary current was
also Taken and found to lag behind the secondary e. m. f.

and to be in unison with the primary current. About 5.5
amperes flowed in the secondary and yet the lag of primary
current is as great as od open circuit.

Plate XI shows the relation of primary current and pri.

PLATE V.

SECONDARY CURRENT, 44 amp.

BRUSH. S. E. M. F. P. F.. M. F. P.C.

'.I

' «5 300 9
a •37

'75 10. 46s •5'5
'?• a6. 745 .3
16.5 39. 93S •93

48.S 107s =•4

5^ 55-5 Ss '•77
'4^ 56. SO

a^sS35 5^. 060
3^ 49. 83s z-3

»S 47. 6=5 •9
3. 35-5 330 •3
•S zt. 00 32
11. 0. S05 48
OS t. 795 'K
10. »4-5 1015 ..98

i:

40. 140

S4. I900 Z.84

75 57-5 "OS Z.77

7. 55-5 030 S.67

's 5'.5 80s 3=3
6. 45-5 Sio 69
55 3Z.S 130 •97

S. 7- 350 0.

1200 ^'<;]t«Lu3.0 AmpC-n-g

SECONDARY CURRENT '14. Al

mary e. m. f. when the secondary was closed through the
secondary of a 20-light transformer whose primary remained
open. The current cu:ve shows a distinctive lag from the
inductive resistance and is altered in form to a great
extent.

The outside loop in Plate XII is the loop of total loss

hysteresis and Foucault currents—deduced from the open
circuit curves in the following manner: The current which
flows to maintain the counter e. m. f of the transformer
on open circuit obviously includes the losses due to Foucault
currents and hysteresis. If then a magnetization curve
whose maximum has been computed, be drawn in yo degrees
behind the curve of primary c. m. f. and of the same form

—

since it- is a function of the e. m f.—and a curve be ploHed
using ordinates of primary current as abscissa', and corre-
sponding values of lines of force from the theoretical mag

PLATE VI.

SECONDARY CuRRKNT. Or-, ami-.

IIRUSH. S. F.. M. F. P. E. M. F. P.C.

]l
45^ 745 3-

4^ 1.08

'? 2^^ 730 I.=3
47^ tl'JO 345

>s- 58. =15 43
1-f- "95 4.35
'.1>

'I'
905 3.8

=40 85
11. 5SO 4
10. 10. 050 =9

I:

55^ ia=5 4.1

59- =3S 45
? 55' 1070 4=5
0. 37- 475 =.83

5- 0. =35 0.

! '" oco *

netization curve, as ordinates, the outside loop in Plate XI
is obtained.

The inside loop is the ordinary Ewing card of hysteresis

loss found by carrying the iron slowly through a complete
cycle of magnetization. The lines of force were computed
from the "/Jck" on a ballistic galvanometer. This card has

PLATE VII. WATT CURVES.

AMPERES IN SECONDARY

l|.cn.Cir. 9 =6.8 44- 6s^= Bruiili.

—=2^1 80 Q iS.

-7.6 48 630. 960 1020 17.

30^6 400 1=30 1750 2650 O.s
63.S 69s 1720 2£oo 38CO 16.

S=. S80 =aio 3080 48SO 5.S
96. 970 = 130 3=50 5350 "S.

105. 9C0 2160 33=0 5520 1-5
It. 850 20SO 3^70 5250 14.

3. 700 7^5 2700 4600 3.5
{)6.$ <8o 12=0 1950 3440 >3'

65. =50 eoo 1070 1800 12.5

==.8 50 5 =53 4'13 2.

-.o.s —350 -96 '•5
—=5.2 3.9 =500 220 ll^

HWOO WottalhlErlmary

Ptato VII

WATT CUIt\'ES

IJ Oin!n.ClrtuU

n. 1) AmjuTva III SccontDiry

in it no Foucault current effects. If then we reverse the
above method, .-ind from the Ewing card and the magctiza-

tion curve deduce a primary current curve, we shall have a

curve representing hysteresis loss for this iron.

This was done, and it is of especial interest to note that

the form of curve obtained in this manner is identical with

the open circuit curve of the 10 light transformer in which
l-'oucault currents were suppressed by the interposition of
sheets of paper (see curve III, plate XIII). Having then
two curves plotted to the same scale, one representing total
loss and the other hysteresis loss, if we subtract ordinates
of the latter from corresponding ordinates of the former, a
curve representing the component due to Foucault currents
will be obtained (curve IV, Plate XIII). It was in this

rranncr that the analysis before referred to was made. The
I>osition of the Foucault current component accounts for

the round corners in the outside loop of I'late XII.
From Plate I .K will be seen the watt-curves for an open

Tts in secondary.

circuit loss, one for ggo volts and the other for 740 volts.

P'rom the value of the mean ordinates it is seen that the

loss varies strictly as the square of the impressed e. m. f.

In Plate II is plotted to the same scale the current which
flowed on open circuit in case of the lO-light transformer

and the 40-light transformer.

Plates IV, V and VI, show the curves of primary e. m. f.

and current and secondary e. m. f. for dilTerent loads, from
which the watt-curves of Plate VII, are computed by taking

the product of corresponding ordinates of primary e. ra. f.

and current.

The efficiency curve shown in Plate VIII is the ratio be-

tween the energy of the primary circuit as indicated by the

mean ordinate of the watt-curve, and the energy of the sec-

ondary circuit as expressed by the product of the 4^ mean"
readings for e m. f. and current over. The coercive force

is equal to O.S C. G. S.

These considerations go to show that the loss due to the

PLATE IX.

WATT CURVES. OPEN CIRCUIT.

No. 990 VOLTS. 740 VOLTS.

16.9 y
16.7 o.

.6.5 30.5 Watts. "5
16. 64.

4^5.5 82.

5' 90. |3-5
"4-5 III.

5

61.

4^ 1.6. 66.

3-5 113.5 64.

3- W- 54^
12.5 (is. 35^5
12. 23^ 2.5

II.7 0. 0.

"5 —10.5 —7^S
11. —=$ — 17-

10.5 0. 7-

10 3 0.

WAIT cruvKS
Ol'KX CHipUlT.

,1. rrinmry E.M.FrWM VolW.
II. • ' 710 •

I. Mt-nn Onlinatu 59 "

ir. - •
32.5 "

reversal of polarity of the iron, which perhaps must always
be present, may be reduced almost indefinitely by a proper
study of the magnetic properties of the iron used.

The watt-curve in plate XI\' shows the relation between
the total loss on open circuit and the loss if Foucault cur-

rents were eliminated.
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Electric Adhesion Before the Railway
Master Mechanics.

A correspondent sends the following: At a recent con-

vention of the American Railway Master Mechanics asso-

ciation, held at the Hygeia Hotel, Old Point Comfort, Va.,

there was exhibited a small working model illustrating the

operation of the Ries electric traction increasing system as

applied to steam locomotives. This exhibit attracted con-

siderable attention and was the occasion of no little aston-

PLATE X.

Small ALTCCKATtNG Current JIoTon ok Secondary.

CRUSH. S. E. M. F. P. E. M. F. P.C. s. c.

9 3° 780 53 736
iS * 35 4.4S

7 40 79° 0.

16 1 193 .25 352
15 »1 1310 43 6.2

14 1240 -53 7-5

3 ^6 930 54 7-5
12 II 140 42 5^76
II 57° .12 0.

10 55 1115 14 2.89

9 63 5 1305 375 4-47
3 63 5 1310 5° 7.20

7 S3 1095 55 8.32
6 27 5 560 49 7.20

5 14 290 25 3-52

4 47 950 ° 0.

ishment among those of the master mechanics who hitherto

believed that there was nothing to equal sand as a traction

increaser. The passage of a low tension current between
the driving wheels and rails enabled the locomotive to readi-

ly ascend grades varying from 20 to 45 per cent, in steep-

ness, whereas without this current the revolving driving

PLATE XL
INDUCTIVE RESISTANCE OF SECONDARY.

CRUSH. S. E. M. F. P. E. M. F. P.C.

19 39^ 79° 147
iS

17 40 77°
16 61 1185 .066

5 67 .108

.14 63 5 1245

13 48 5 950 135
12 II =90 135
II 515
10 56 °5
9 66 .099
S 65 293 .12

7 56 1 105 .126

6 26 .126

5 14 260 .108

4 48 93° °

wheels were unable to make any headway on grades con-
siderably less severe than the one first mentioned. The
pulling capacity of the locomotive on a level track was very
greatly increased by the passage of the current, and it was
also shown, much to the surprise of the expert master me-
chanic, that the increased tractive adhesion resulting there-

from was not diminished when the rails were wet or

coated with oil. The remarkable efficiency of the traction

increasing current as a breaking agent was likewise exem-
plified by its promptness in arresting the momentum of

the locomotive on a steep down grade while sliding rapidly
from the top toward the bottom of the latter.

Drawings showing the application of the system to full-

sized locomotives were exhibited, and were critically exam-
ined. The apparatus was in charge of Elias E. Ries, who
was kept busy in explaining its operation. The system has
already been successfully applied to railway locomotives,

and further experiments in this direction are now being
made.

,
It is claimed that by means of this system the traction

power of locomotives may be increased fully 25 per cent,

over what it is at present;that engines thus equipped will be
enabled to draw longer and heavier trains, to mount steeper

grades and to make better time; that the wear and tear

upon the wheels and rails due to slipping and the use of

sand is avoided; that light locomotives that have sufficient

steaming power can do the w^ork of heavier engines, thus

avoiding the increased strain upon rails, road bed, bridges,

etc.. and in many instances render the reconstruction of the

latter for heavier traffic unnecessar}'; that the condition of

the weather cannot effect the schedule time by reason of

lessened tractive adhesion, as at present; that trains may
be brought under headway and stopped more quickly by
reason of the absence of slipping of the drivers due to the

PLATE XIL EVv'ING CARD.

C. G. S. C. G. S.

No P. C urrcnt. Lines per
D c. m.

No. P. Current. Lines per
c. m.

J 01 36 =1 —.°i5 4445
2 02 96 25 —-037

3 03 180 26 —.04= i6co

4 035 246 27 ~-°5„ 450

5 04 312 23 -.o;3 1890
6 04s 420 29 —.007 3020

7 053 635 3° —.073 4425
3 osii 1C30 31 —.09 55f5

9 061 2548 32 —.095 fo05
TO 07 3515 33 —103 66.5
II oiJ:, 4775 31 —.12 7200

095 5^45 35 —.103 7123
105 6312 36 -.°85 7028

14 II C635 H —.07 C812
12 7120 33 —°5
102 7°r5 39 —.037 C410

17 087 683o 4° —.03 6270
18 061

.

655s 41 -.015 Co9S

^9 °5 G350 42 ° 5"-5

°4 6180 43 °33 3820
21 027 5892 44 .067 255°
22 015 5644 15 .103 r»4o

23 ° 51=4 46 .12 700s

^OOOlines of Force per d C 31,

"000

action of the current; that the consumption of the fuel for

generating the traction current is considerably less than the

saving in fuel effected by the absence of slipping alone;

that in many cases the running of passenger and freight

trains in separate sections may be avoided, as well as the

expense and delays to traffic occasioned thereby; that a

passenger or freight train drawn by a locomotive equipped
with this system is safer and under more perfect control on
steep grades, and finally, that the earning capacity of a
line of road ha\'ing its engines so equipped can be very

largely increased.

Whilethe work of transformation is in progress the peo-
ple of Minneapolis and St. Paul will have an opportunity

to cultivate appetites and tempers while stretching their

limbs. The streets are torn up and neither electric nor

animal power is used on the street railway lines. Compara-
tively few cars are in operation in the Twin cities and ow-
ing to the condition of the streets it is almost impossible to

drive in any quarter of these cities The line connecting
the two cities is about completed but cannot be operated
until the rest of the plant is started. The track is laid and
the poles and wires are up but the power stations are not
completed.

Thermo-Chemistry in Relation to Elec-
tromotive Force.

^

By Prof. J. E. Siei;el.

The quantative relations between the chemical changes
taking place in a galvanic batlery and the quantity of elec-

tric power generated by such a battery are well under-
stood. The amount of heat generated in the whole cir-

cuit is equivalent to the total electric power or volt-amperes
(electromotive force current strength) generated by the bat-

tery, and also equivalent to the amount of heat which
would be produced by the chemical changes going on in

the battery, had the same not been converted into electric

energy. Attempts have also been made to establish rela-

tions between the electromotive force, and the chemical
changes going on in a battery, and according to Sir Will-
iam Thomson, the amount of heat due to the chemi-
cal changes going on in a batter}' while one molecule
of zinc is dissolved is proportional to the electro-

^l. PrimaTy E.MTF.
.11. •' Current
in, " '• with Foucault
TV. "FoncauJl-Current" Component

of Primiirj- Current
V. Cun-e of MagiiL-tization

motive force of such battery. This, indeed, happens to

come out correctly in the case of some constant batteries

having depolarizer, but it can be readily seen that it is not
generally applicable. Take, for instance, the case of sev-

eral elements each made up zinc as the electro-positive

metal, acidulated water, and another more electro-negative

metal, say iron, copper, silver, etc. In the case of each
of the different elements so formed the electromotive force

is a widely different quantity.while the heat equivalent to the

chemical changes in the battery while one molecule of

zinc is being dissolved is the same in all cases, since no
chemical changes take place in the negative electrodes.

I ^Considerations of this kind and the conviction based
upon the result of certain deliberations, the drift of which
it is not desirable to enlarge upon at present, that definite

relations of some kind must exist between the chemical
changes in, and the electromotive force of, a battery,

have led me to the elaboration of a formula, which I

think covers the subject quite satisfactorily. At present I

will only consider its application to batteries consisting of

two metals and diluted sulphuric acid. The electromotive

force of such elements is, according to the inference drawn
by me, nearly proportional to the difference of the heat

which a molecule of each one of two metals would evolve

by being acted upon by diluted sulphuric acid independent

of the battery, under favorable conditions. In order to es-

tablish the correctness of this assertion I submit the follow-

ing tabula, which also will more readily show the import of

the rule referred to. The first column in the table gives

I^— ilO Watts

X ic\

/ u/^ 'joNX

/ /
so \

/ / .70 \

1 / CO \

/ /
rfj ft
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/ / Elate SIV.

•30 W

20 ft

//
10 \

WATT CCHVES
LOPENCTRCUIT.
IT. " " (Foucanlt Curruntsl

Eliiniiuitt.-d,

r. Mean Ordinate 58.5 Watta
n. 33.

the names of the various metals, the second column, their

electromotive force in juxtaposition to dilute sulphuric acid

expressed in volts. In these figures the electromotive

force of zinc may be considered as a number somewhat ar-

bitrarily chosen, yet with reference to it the other figures

represent the electromotive force as established by Hockin
and Taylor {Jounml of Telegraphic Eiigiiteers^ iSyg).

The third column shows the relative amount of heat in

calories generated by one molecule of the different metals

in being dissolved by diluted sulphuric acid. It is readily

seen that the heat evolved increases with the electromotive

force evolved in volts multiplied by i.ooo. produced by the

IRead before the Chicago Electric Club, June 27, 1890.
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combination per molecule of the respective metal with sul-

phuric acid and the elements of water.

Potassium 5-5^ tq^,ot>o 0.0160
Sodiam 3~(^ 187,000 r.0185
Zinc 1.5&0 106,000 0.0149
Cadaiiufn i.aJO 84.^00 00137
'I'lo 1.050 Not determiDcd. Not determiovd.
Lead.... 1.060 73.8^0 o.ol^^
Iron 1.130 87,3CD o.oiju
Copper 580 56,000 00104
Silver 300 30,400 0.0147
Gold )So Not determined. Not delermined.
Mercury 260 " *• ' •'

I'lalioam 150 *' *• " **

Carbna S76 1,8500 0.0148

Although the figyres in the fourth column are by no
means exactly alike, as they should be in accordance with
the theory- propounded, )el they show plainly enough that

a direct quantitati%'e relation exists between the electromo-
tive force and heat of combination. Moreover, it should
be considered that it would have been a ver}' easy matter to

make them correspond entirely with my theor>* by substitu-

ting the values of some electromotive forces such as have
been obtained by some other observers. Furthermore, it

is also to be presumed that other atomic properties do in

some measure affect the above relation. Indeed the fluctu-

ations in column 4, in some measure, appear to follow

the fluctuation in the atomic volume of the different metals.

So far as limited observations in regird to electromotive
forces aud thermo-chemical phenomena have enabled me
to go. I find the above relations maintained in batteries

composed of other materials than the ones selected above;
morever, the application of the law of Sir William Thom-
son, above quoted, in regard to certain batteries, would
seem to be a special case falling under the above generaliza-

tion.

As slated, the values of electromotive forces in the sec-

ond column of the above table are based on the determina-
tions made by Hockin and Taylor. They were, however,
reduced to zinc not amalgamated. In the case cf sodium
and potassium the electromotive force had to be corrected
also, as a solution of sulphate of zinc was used instead
of a diluted sulphuric acid in their case Carbon
not being meniioned by them, this item was supplied
from the observation of Branly (Ann. sc. de I ecole
norroale. 2 p. 22S. 1S73). The thermo-chemical data in

the third column were taken from a table in "A. Nau-
mann's Thermochemic." 1SS2, page 481. The item re-

lating to carbon, representing the heat evolved by carbon
in combining with hydrogen, was taken from the same
source, page 413, and it is placed in the negative, represent-

ing, as it does, not an actua! change but a demonstra-
tion of an affinit) or tendency, acting in opposite direction

to that of zinc and other more electro-positive metals, the
tendency of which is to form oxygen compounds under the
circumstances in consideration It will also be noticed
that the relative electromotive forces will not be changed
by adding or subtracting the same number in case of each
of the figures in the second column, and that by changing
these figures in this manner the relations referred to mav
possibly be brought out more correctly.

Connected wich the above subject, at least as regards
the theoretical consideration involved in both, is a
method of producing refrigeration by means of electricity

planned some time ago. It contemplates the creation of
cold in such a manner that the heat abstracted from the
medium to be refrigerated is made a source of power, in-

stead of being wasted, as is done in the refrigerating ma-
chines of the present. This it is proposed to bring about
by the decomposition of water under high pressure by an
electric current produced by a dynamo or otherwise.
The gases so produced, that is, hydrogen and oxygen,

either singly or mixed, are used to propiel engines by reason
of the energ)- they possess being under high pressure.

After having done work in this manner, and having had
their temperature reduced correspondingly, the gases can
be used for refrigerating purposes by being carried through
the rooms to be cooled. After this the gases by virtue of
their chemical affinity toward each other, still possess suffi-

cient energy to be utilized in the form of electricity or me-
chanical force for the decomposition of the water. In this

manner the power of the engine in which the compressed
ga.ses expand and the refrigeration would be clearly gained.
This of course is speaking theoretically. Practically there
are, of course, losses of power, the extent of which I have
not yet undertaken to determine. Theoretically speaking,
however. I have been unable to find any principal objec-
tion to the system proposed, but am very much pleased to
have had an opportunity to lay the subject before a body
of men, some of whom, doubtless, would be able to point
out such difiiculties. if they really exist.

To caution those who arc apt to see an attempt at per-
petual motion in the method referred to, I will distinctly
state that it involves nothing of the kind. It is a system
calculated to effect the conversion of low differences of
heat potential into mechanical power, but it is not an
attempt to create power from nothing, which is the essen-
tial of perpetual motion as it is populariy understood. I-or
although, theoretically speaking, such an arrangement
would keep in motion forever under ordinary* circum-
stances, after being once set in motion on the above plan,
yet it would stop at once if the difference between the
temper.iture of the expanded gases and that of the rooms
or tanks to be refrigerated should fall below a certain limit,

as might indeed happen in cold weather or in a cold climate.

Gas and Electric Lighting.

Editor WesUrn Electrician — In your issue of the
2ist insl., I note comments on a circular sent you from this
company, and as you are disposed to (luestion the fact* and
conclusions therein set forth, I beg a small space to set
this compiny right in the matter. The replies printed
were obtained during last summer, and therefore some of
the figures given, as to rates, etc., are necessarily incorrect
at the present time. The answers were, as has been stated,
from the lighting companies in the different cities listed,

and we have the originals on file. The compiler endeav-

ored to be fair and just in his conclusions, and contends
that the facts as published bear him out.

I would state, for the information of your readers, that
this company was one of the first to introduce electric-

iiy as an adjunct to its gas lighting; it commenced the
supply of arc lamps, both for commercial and city

street lamps, in the latter part of 1SS4. and about one year
ago commenced the supply of incandescent lamps to con-
sumers., It h:is the second largest plant (building, engines,
dynamos and lamps furnished) west of the Rockies, San
Francisco being first. This company has pushed the
lighting by electricity as zealously as by gas, and while it

adheres to its position that the lighting of cities by gas
lamps with best burners obtainable is for many reasons
(too numerous to state in this reply) the best, safest and
most effective means of illuminating street and highways,
where high buildings or thickly foliaged trees abound, it

siiil admits the position which electricity has assumed in

the lighting world, and will continue to give its customers
either gas, arc or incandescent lamps for the illumination
of their streets, houses and stores, as they may deem best

suited to their wants.

Trusting that you will correct the impression that either

this company, or the compiler of its statistics, are hostile to

electric lighting.

I am yours very truly,

John A. Britton.
Secretary Onkland Gas. Light er' Jleat Coiitpatty,

Oakland, Cal.. June 25, i8go.

Some Experiments Upon Alternating
Current Apparatus.'

Bv Harris J. Ryan.

It is well known that when the core of a transformer is

heated under certain favorable conditions, the secondary
will deliver electrical energy in amount considerably greater
than when the core is not heated, and that this is done, too.

without an increase of the energy that is supplied to the
primary. In fact, we are told that on healing the core of
the properly constructed transformer that there will follow

Fig. 1.

a diminution of energy taken up by the primary and a con-
siderable increase in that given out by the secondary.

In some recent experiments made in the Physical Labor-
atory of Cornell University, it was not possible to obtain
the above effect. L. B. Marks, a student in electrical en-
gineering at Cornell, made an apparatus that differed ma-
terially from the forms that were first made use of in which
he found this phenomenon very marked.

For two reasons do we think that the details of the' per-

formance of Mr. Marks' apparatus will be of interest to

the members of the institute— first, that they indicate

clearly the source of energy in the phenomenon observed
with his apparatus, and second, that they show in exagger-
ated form certain phenomena that must be done away with

Fig. 2.

in a transformer that is to be used for incandescent light-

ing.

A good idea of the apparatus will be obtained by a
glance at Fig. i. The core consisted of nine well-rusted
rings 1. 1 cms. thick and of a mean diameter of 17 cms.
each. The number of turns on the primary was 500; on
the secondary 155; size of bare copper wire in each was
No. 18 B. \- S. guage. The wire was insulated with as-

bestos paper, and because of its thickness, the primary and
secondary turns with their insulation occupied a space of

I R;atl before the American Institute of Electrical Engineers, New
York, June 17th.

abnormal proportions. The resistance of the primary was
1.65 ohms, and that of the secondary was o.yr ohms.
The maximum magnetization used in the core in any of

the experiments here described was not above 3,000 lines
per square cms.
The diagrams, Figs. 2, 4, 5 and 0. represent graphic-

ally the observations that were made with the apparatus.
From these diagrams are deduced the following results:
Fig. 2. Secondary open; no extraneous heat .ipplied; tem

Fig. 3.

perature of the core, 97.5 C; primary e. m. f., 75.6 volts;

75.6
secondary e. m. f,, 1^1.4 volts; ratio 4.6 ; secondary

16.4
current, 0.0.

Figs. 3 and 4. Secondary open; core heated; temperature

Fig. 4.

of core, 300 C; primary e. m. f.. 99.4 volts; secondary

99.4
e. m. f.. 24.5 volts; ratio. ^4 ;secondar)' current. 0.0.

24..S

Fig. 5. Secondary closed; no heat applied; temperature
of the core, loo.o C; primary e. m. f., 89. 3 volts; second-

S9-3

ary e m.f., ir.g volts; ratio. ^S.i; secondary current,

I1.9

2.0 amperes.
Fig. 6. Secondary closed; core heated; temperature

of core, 270 C; primary e. m. f., 95.7 volts; secondary

95.7
e. m. f. 13.4 volts; ratio, =7.1; secondary current, 2.4,

13-4

TABLE I.

Primary Priinarj- Secondary
Temp. E.M. K. Watls, Watts.

2. Secondary open, no heat
applied to core 97S°C 756 87. 00

4. Secondary open, licai ap-
plied to core 300. °C Oi;.4 S8, o o

5. Secondary closed, no heat
applied to core 100. ^ C 89.3 139. 24.

6. Secondary closed, heat
applifd to core i-jo.'^ C 95.7 120. lO."]

Data arc presented in the latter part of this paper show-
ing that it is correct to assume for small ranges thai ihe
loss in the core is proportional to the tquare of the ^ri-

mary e. m f.

We can, therefore, deduce from Table i the results that
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would hive been obtained with go volts as the primary

e. m. f. for the four experiments.

Loss in Priraarv Secondary
Temp. core. Watts. Watts.

g7-5°C 122. 122. 0.0
300.0 c ?- 72- 0.0
370. ° C 7g. (estimated 79' 0.0

99. °c 117. Mi- 24. corrected for
resistance of

secondary

270. C So. ne.?. 36.7 corrected for

resistance of
secondary

The figures in Table 2 show clearly thatr the loss in the

core is greatly diminished when its temperature is elevated,

i. e.. when heat is applied, and that the loss in the core is

practically independent of the output. The results indi-
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cate that with the secondary open and the primary at a

difference of potential of 90 volts without heat applied, the

core came to a temperature of 97' C, and dissipated 122

watts; then by the application of heat with the Bunsen
burner, as indicated in Fig. i, the temperature of the core

was raised to 300 C, and was found to take up 72 watts.

Now, if we assume the change in watts dissipated in the

core to be approximately proportional to the changes in

temperature that produced the same, then we see by esti-

mation that 79 watts would have been dissipated by the

core at 270 C, while 30 watts were found to have been dis-

sipated by it at that temperature when the secondary was
closed, and gave an output of 32 watts.

It is perfectly plain, therefore, why we can close the

secondary, take from it 32 watts, elevate the temperature

of the core 170' .C, and have the primary take up 5 watls

less than when the secondary was open, and the core at

the lower temperature.

Since the effect is due only to the fact that the core takes

much less energy at higher than at lower temperatures,

and since the core can dissipate energy through Foucault
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high temperatures of a cast iron ring, 12.3 cms. in diam-
eter that furnished a closed magnetic circuit, the length

of which is 3S.5 cms. The ring was wound with 30 turns

of No. S wire cable that had a mica insulation.

The highest temperature to which the ring was subjected

was 360
" C. The results of those experiments are repre-

sented graphically in Fig. 7.

One interesting thing about these results is that for de-

grees of magnetization below 2,000 lines per square cm.

the variation of temperature below 36" C does not change

Fig. 7.

carrent and hysteresis phenomena only, it is due to a de-

crease of the total energy dissipated through changes in the

above phenomena.
A rise of temperature in the core will increase its spe-

cific resistance, and therefore diminish the energy dissi-

pated by Foucault currents. For decided decrease of

magnetization it is known that the permeability of iron

increases when it undergoes a rise of tempeiature. It was
thought probable, therefore, that the energy dissipated per

cycle of magnetization and demagnetization wou'd be de-

creased with an increase of temperature.

Experiments were made in the Physical Laboratory of

Cornell University by Arthur Herschel on the hysteresis at

^JCOOO.

Fig. 8.

the magnetic character of the iron by an observable

amount. For if wrought iron behaves in a similar manner
then the decrease of energy dissipated in the apparatus of

Mr, Marks was not due wholly nor in part to a diminution

in the hysteresis of the iron. It was therefore due entirely

to the diminution in Foucault currents, caused by the

change of the resistance of the iron. A liberal estimate

for the hysteresis of the core is twenty watts, whence the

Foucault energy dissipated by the core at 100 C and 90
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volts was 102 watts, and at 270 C and 90 volts it was 60

watts.

Table
•

Coit of wire Area of Period- Magnetization Los i Watts

B. &S G. c ilsq. cms. icity. per sq.cm. per cu. cm.

I 12 169 5.300 .18

3 12 5 177 8,560 .46

3 12 5 177 11,130 75
16 4-9 >73 6,000 .14

5 16 4-9 175 9.43° •33

6 16 4.9 if^7 10,930 43
16 4.9 93 7i=50 .10

S 16 4-9 92 i3.3to .41

9 16 4-9 45 13,000 .10

3-56 8.150 .19

II 34 356 53 S,76o .12

12 36 3.14 17^ 9,2Co

'3 36 173 14,900 .29

36
"

173 18,000 app. .48

36
" go 10 700 •15

16 36
"

92 17,800 33
17 ^,3^^. 47 iS.ooo app. >3

I Cast iron diam., 3.5x2.54.)
18 36 2.7 160

The range of temperature that produced this change was

170. The magnetization for each condition is the same, so

that it is fair to assume that the e. m. f. setting up the

Foucault currents is the same, and that, therefore, the en-

ergy dissipated by Foucault currents will diminish as the

resistance of the iron is increased by the elevation of its

temperature.

This gives us a rough determination for the temperature

co-efficient of the iron to be .4 of one per cent, per degree

centigrade, which agrees with Matthiessen's determination

and furnishes a fair check upon the conclusion just arrived
at.

The second interesting feature about the performance of
Mr. Marks' apparatus lies in the fact that the ratio of pri-

mary to secondary turns was 3.2, while the relation of pri-

mary to secondary e. m. f.s varied from 4 to 8. In this it

exhibited exceedingly bad regulation so that by examina-
tion of the diagrams 2, 4, 5 and 6, we can see in exagger-
ated form the trouble it is so hard to become rid of in

transformers to be used for incandescent lighting. Any one
of these diagrams shows that a large portion of the lines of
magnetization that were set up about the primary
was not set up about the secondary. That is to

say, the counter e. m. f. that is produced in the pri-

mary is due to the magnetization through it that also took
place through the secondary, plus the variation of mag-
netization that was set up in its own air space and that
leaked by the secondary through the air. When the trans-

former furnishes current this difference becomes greater
and greater, because of the increased current in the primary
and the setting up of a counter magnetization by tne sec-
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ondary current in its own air space that still further reduces
the magnetization through it.

Fig. I shows the primary disposed on one side and the
secondary on the other side of the annular core. The in-

sulation was provided by thick asbestos paper that pro-

duced large airspaces between the turns in which magneti-
zation was provided.

In Fig. 2, e. m. f., curve /', is the counter e. m. f. in the
primary produced by the magnetization through it that also

took place through the secondarv' and which is obtained by
multiplying the secondary e. m. f. by 3.2, the ratio of the

turns; e. m. f. 6'is the curve of counter e. m. f. in the
primary that was produced by magnetization through the

primary that did not take place through the secondary.
This is obtained by subtracting e. m. f /' from e. m. f. a;

e m. f . <: is seen to be approximately proportional to the

rate of change of the primary current, which suggests

magnetization that is set up thrcugh the primary that is

proportional to the primary current, or that which is set up
in the air, or in a magnetic circuit compounded of iron and
air.

In the same figure the curves of magnetization a and A

are obtained graphically from the curves of e. m. f. a and
/' by the method shown in Fig. 3.

This method is found to be fully as accurate and requires

much less time and is more simplified than the analytic

method making use of Fourier's theorem. By subtracting

^ from (7 we obtain c, the curve of magnetization that was
produced through the primary and not through the second-
ary. This curve of magnetization, t*, is seen by the dia-

gram to be of about the same form as the current curve,

but to lag behind the latter, which indicates that it was
magnetization that was produced through air and air and
iron.

During the discussion at a recent meeting of the insti-

tute the question was asked whether measurements of

Foucault currents and hysteresis, as separated from each
other, had ever been made.
There can be no doubt but that we do have separate de-
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terminations of those quantities when we have determined

the energy dissipated in a magnetic circuit of iron by rapid

cycles of magnetization and demagnetization, and the en-

ergy dissipated by static hysteresis for the same rapidity

and degree of magnetic changes as determined from a

Ewing card, observed through slow magnetization and de-

magnetization.

Figs. S and 9 are two good illustrations of such deter-

minations.

In Fig. S. the outer card represents the card obtained

from the existing current and magnetization curves taken

carefully at 138 alternations from the lo-light transformer

upon which the tests were made that were communicated
to the institute by the writer at the last December meeting.

The inner card drawn in a full line in Fig. S, is the Ewing
card of static hysteresis. This transformer on being taken
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apart was found tobaveitsdisks x.~ ; icrsothat
the statement made by the writer ill I 'c^cuibcr 111 rcf^nrd

to the insulation of the transformer was erroneous in this

particular. Foucault currents should therefore be found to

be quite absent as the diagram in I'ig. S indicates. A
study of these cards does not reveal that which can be rc-

coj^nized as a trace of viscous hysteresis and they differ

only by an amount of Foucault current energy that Is repre-

sented by a small current lagging approximately an eighth

of a period behind the primary impressed c. m. f.

In Fig. 9. the outer card is deducted from the current
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and magnetization curves that are represented in Fig. 12.

These cupi-es were obtained with 195 alternatioos per sec-

ond from a cast iron ring S. 6 cms in diameter, and 2. 7

sq. cms. in cross section, wound with 200 turns of wire tha

bad a negligible resistance.

In Fig. 9. the inner card is the card of static hysteresis.

In Fig. 12, the lower broken current curve is that of the

exciting current curve drawn in from ihe inner card of Fig.

9. By subtracting this current from the one that was ob-

ser%'cd we obtain the upper broken current curve, which is

the current that exists to supply the Foucault current energy
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Fig. 13.

in the core. The point to be noticed from the two ex-

treme cases here taken up is that in each case the curve of

current supplying the Foucault current energy is about one

eighth of a period behind the impressed e. m. f.

Messrs, Fortenbaugh and Sawyer, students in electrical

engineering at Cornell University, made determinations,

the results of which are given in Table 3, of the amounts of

energy thataic taken up per cm. in wrought iron wire

cores, of different degrees of lamination, at various degrees
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of magnetization, and at dilTerent periodicities in which the

oxydized surface of the iron was depended upon for insula-

tion. They made use of four iron wire rings the mean
diameter of which was S.9 cms. and on each of which were

wound 200 turns of wire that had a negligible resistance.

Fig II. and 13, are given for illustrating the extreme
variation in the character of the exciting current in going
from the lowest to the highest degree of magnetization.
The results show on account of the presence of Foucault

currentF to a larger extent for the higher degrees of magne-
tization a variation in losses as the square of the periodicity

and the square of the magnetization. The results obtained

with the several cores at the periodicity of 175 have been
plotted iq Fig. 14.

The core of No. 36 wire agrees closely with Kwing's de-

termination of static hysteresis for moderately soft wrought
iron and is therefore entirely free from I-'oucault currents.

It is interesting to note that for the cores of No. 36, No. 24

and No. 16, there is but little difference in the losses for

degrees of magnetization below 4,000 linesper centimeter.

Likewise that for the higher degrees of magnetization it is

seen that the loss is proportional to the magnetization as

Kwing's results on static hysteresis given in Fig. 10 indi-

cates they should be.

Diagram 13. shows the effect of compelling the magneti-
zation to be carried above the bend of the ch iracteristic

curve of the iron.

Tne Association of Railway Telegraph
Superintendents.

In the last number of the Wkstern Elkctkician a re-

port of the jJroceedings at the recent annual meeting of the
Association of Railway Telegraph Superintendents at

Niagara Falls was presented. At this meeting a number
of interesting papers were read and abstracts of several of

these were given in the report in the last issue.

The following are abstracts of other papers read before

the association:

In his paper on "Train Despatching; Its Uses and
Abuses," <_i. C. Kinsman, referring to time orders, said:

"We have not only discovered that time orders are safe, but

that they are absolutely necessary. We have the uniform
system of rules and forms for moving trains by telegraph,

adopted by the General Time convention, and endorsed

by more than two-thirds of all the railway mileage of the

United States, though strange to say, some who voted for

this system have failed to put it into practice. * * *

A time table which has been carefully checked by the

proper officials before being printed, and by hundreds of
en.ployes afterwards, he considers, must be more reliable

than a telegraphic order inanvevent, and especially so when
the latter is handled in great haste and often by inexperi-

enced operators. We must therefore assume that with

every special order we incur an additional risk. It has

been stated by those who have studied the records that 70
per cent of the collisions in this country happen to trains

moving on sjiecial orders,"

In concluding his paper Mr Kinsman stated that the

train despatcher should not be considered as superior to the

time table, but as subservient to ic.

W. W. Nichols, superintendent of Telegraph, C. B. iS:

Q. railroad, read a paper on "Some Details in the Manipu-
lation of lilock Signals." Speaking of the block systems

of this country Mr. Nichols stated that he had had an op-
portunity some time ago to examine closely the workings
of many block systems throughout the country, and was
much interested in noting the wide differences in what ap-

peared to him to be important details in the manipulation

of the signals. Oftentimes a single movement on one road

to indicate a certain condition would indicate quite the op-

site on another. But what surprised him in examing the

different block systems was the glaring inconsistency which
appeared in one or two cases where one would hardly ex-

pect 10 find it, an inconsistency which in one instance

held a man responsible for a condition and yet took away
from him the knowledge upon which his responsibility de-

pended After giving his views as to the details in the

manipulation of block signals, Mr, Nichols stated that he
considered the best arrangement of all, and the one for the

model system, is to place the two signals at each station

upon one post, the "Home," a red semaphore board at

the top, the "Distance." a forked green one below the

"Home;" the green board to be the distance signal to the
'

1 lome" of the block ahead. Under this arrangement, he
thought, the system for obvious reasons should be an ab-

solute block. Running under such a system an engineer

can so graduate his speed as to secure the best, as well as

the most economical results.

"Correct Time—How Shall we Maintain It." was the

title of an able paper by II. S. Pritchett, superintendent of

Time Service and Watch Inspection, Wabash railroad. In

his introduction Mr. Pritchett slated that he thought the

problem of furnishing and maintaining correct time has be
come within the past ten years relatively much more im-

portant than it was during the earlier history of railroad-

ing in the United States. Under the present system of

train dispatching requiring the movement of numerous
trains of different classes over a single line of track, as is

generally the case on our American roads, an exact and
uniform time system is a necessary part of the safe and
L-llicient operation of any railway. A long step, he thinks,

in the right direction, was taken when the plan of uniform

time over large areas, now in use, was adopted. i lis ex-

perience, he said, had been sufficient to establish without

question the following points in the matter of practical

railway time service:

"I. The time signals should be automatic clock beats

from some source whose accuracy is guaianteed, and all re-

peating should be automatic and not by hand. By such a

plan only can the confidence of employes in the service be

secured.
"2. The clock signals themselves should be preceded by

some warning, as the word 'Time' called on the wire.

"3. The programme of signals should be short, prefera-

bly not more than two minutes of automatic signals; and

it should be of the simplest character, yet should afford

several opportunities to identify the minute and second. It

is to be remembered in any system of time signals for prac-

tical use in railro.id work that the opera'or who is to re-

ceive them is not a trained astronomer, equipped with a

chronometer for identifying clock beats; but on the other
hand the signals must be made so plain that they cannot
be mistaken if the wires are working badly and only a part

of one minute is received. For this reason the use of the

double beats one minute and of single beats the other is a
matter of considerable practical importance.

"4. The plan of requiring an acknowledgment of the
receipt of time from each opi:rator goes far toward creating
a careful attention to the time and indirectly helps the dis-

cipline of the service."

ModernLightning Conductors from a
Point of View.'

Bv Pkoi-. Olivkr f. Loijgk.

A lightning conductor used to be regarded as a conduit
or pipe for conveying electricity from ac'oud totheground.
The idea was that a certain quantity of electricity had to

get to the ground somehow; that if an easy channel were
opened for it the journey could be taken quietly and safely,

but that if obstruction were opposed to it violence and dam-
age would result. This being the notion of what was re-

quired, a stout copper rod, a wide-branching and deep
reaching system of roots to disperse the charge as fast as
the rod conveyed it down, and a supplement of sharp points
at a good elevation to tempt the discharge into this attract-

ive thoroughfare, were the natural guarantees of complete
security for everything overshadowed by it. Carrying out
the rainwater-pipe analogy, it was natural also to urge
that all masses of metal about the building should be
connected to the conductor, so as to be electrically drained
to earth by it, and it was also natural to insist on very

carefully e.xecuted joints, and on a system of testing resist-

ance of conductor and "earth" so as to keep it as low as

possible. If ever the resistance rose to 100 ohms it was to

be considered dangerous.
The problem thus seemed an easy one, needing nothing

but good workmanship and common sense to make acci-

dents impossible. Accordingly, when, in spite of all pre-

cautions, accidents still occurred, when it was found that

from the best constructed condnctors Hashes were apt to

spit off in a senseless manner to gun barrels and bell ropes
and wire fences and water butts, it was the custom to more
or less ridicule and condemn either the proprietor of the

conductor, or its erector, or both; and to hint that if only
something different had been done—say, for instance, if

glass insulators had not been used, or if the rod had not
been stapled too tightly into the wall, or if the rope had not
been made of stranded wires, or if copper had been used
instead of iron, or if the finials had been more sharply
pointed, or if the earthplate had been more deeply buried,

or if the rainfall had not been so small, or if the testing of

the conductor for resistance had been more recent, or if

the wall to which the rod was fixed had been kept wet, or

etc., etc..—then the damage would not have happened.
Every one of these excuses has been appealed to as an ex-

planation of a failure; but because the easiest thing to

abuse has always been the buried earth connection, that

has come In for the most frequent blame, and has been
held responsible for every accident not otherwiseexpllcable.

All this is now changing or changed. Attention is now
directed, not so much to the opposing charges in cloud
and earth, but to the great store of energy in the strained

dielectric between. It is recognized that all this volume
of energy has somehow to be dissipated, and that to do it

suddenly may be by no means the safest way. Given a

store of chemical energy in an illicit nltro-glycerine factory,

it could be dissipated in an instant by the blow of a
hammer, but a sane person would prefer to cart it away
piecemeal and set it on fire in a more leisurely and less

impulsive manner. So also with the electrical energy
beneath a thundercloud. A rod of copper an inch or a

foot thick maybe too heroic a method of dealing with it;

for we must remember that an electric discharge, like the

recoil of a spring or the swing of a pendulum, is very apt

to overshoot itself, and is by no means likely to e.xhaust

itself in a single swing. The hastily discharged cloud, at

first, suppose, positive, over-discharges itself and becomes
negative; this again discharges and over-discharges till it

is positive as at first, and so on. with gradually diminish-

ing amplitude of swing, all executed in an extraordinarily

minute fraction of a second, but with a vigor and wave-
producing energy which are astonishing. For these great

electrical surgings. occurring in a medium endowed with

the properties of the ether, are not limited to the rod or

ostensible conduit; the disturbance spreads in all direc-

tions with the speed of light, and every conducting body
in the neighborhood, whether joined to the conductor or

not, experiences induced electrical surgings to what may
easily be a dangerous extent. For not only is there

imminent danger of flashes spitting off from such bodies

for no obvious reason—splashes which, on the drain-pipe

theory, are absolutely Incredible—flashes sometimes from
a perfectly insulated, sometimes from a perfectly earthed,

piece of metal; but, besides this, remember that near any
considerable assemblage of modern dwellings there exists

an extensive metallic ramification in the gas-pipes, that

these are In places eminently fusible, and that the sub-

stance they contain is readily combustible.

On the drain-pipe theory, the gas-pipes, being perfectly

earthed, would be regarded as entirely safe so long as

they were able to convey the current llowing along them
without melting; but, on the modern theory, gas-pipes

constitute a widely spreading system of conductors able

to propagate disturbance underground to considerable

distances, and very liable to have some weak and inflam-

mable spot at places where they are crossed by bell wires

or water-pipes or any other metallic ramification.

Above ground we have electrical waves transmitted by
the other, and exciting surgings throughout a neighbor-

hood by inductive resonance. Below ground we have

electrical pulses conveyed along conductors, leaking to

earth as they go, but retaining energy sufficient to ignite

I Industries.
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gas whenever conditions are favorable at considerable

distances.

The problem of protection, therefore, ceases to be an
easy one, and violent flashes are to be dreaded, no matter

how good the conducting path open to them. In fact,

the very ease of the conducting path, by prolonging the

period of dissipation of energy, tends to assist the violence

of the dangerous oscillaiions. The drain pipe theory,

and the practical aphorisms to which it has given rise,

would serve well enough if lightning were a fairly long-

continued current of millions of amperes urged by a few
hundred volts, or if there were no such thing as electro-

magnetic inertia; but, seeing that the inverse proportion

between amperes and volts better corresponds to fact

and seeing that the existence of electro-magnetic inertia is

emphasized by multitudes of familiar experiments, the

drainpipe theory breaks dowu hopelessly, and only a few
of its aphorisms manage to survive it.

What, then, are we to set up in place of this shattered

idol? First of all we can recognize, what was virtually

suggested by Clerk Maxwell, that the inside of any given

ioclosure, such as powder magazine or dynamite factory,

can, if desired , be absolutely protected from internal

sparking by inclosing it in a metallic cage or sheath,

through which no conductor of any kind is allowed to pass

without being thoroughly connected to it. The clear

recognition of the exact, and not approximate, truth of

this statement is a decided step in advance, and ought to

be satisfactory to those who have to superintend the prac-

tical protection of places sufficiently dangerous or other-

wise important to make the aiming at absolute security

worth while. Similarly, for wire-covered ocean cables

absolute protection is possible. But not for ordinary

buildings, any more than for ordinary land telegraph

offices, is such apian likely to be adopted in its entirety.

Some approximation to the cage system can be applied to

ordinary buildings in the form of wires along all its

prominent portions; and such a plan I have suggested,

and I understand it is being carried out, for the entrance

towers and part of the main body of the present Edinburgh
Electrical Exhibition, A. R. Bennett having ask?d me
to recommend a plan to tne co mmittee as a sort of exhibit.

For chimneys a set of four galvanized iron wires, joined

by hoops at occasional intervals, and each provided with a

fair earth, seems a satisfactor}' method; but it is to be

noted that a column of hot air constitutes a surprisingly

easy path, and that it is well to intercept a flash on its

way down the gases of a chimney by a copper hoop or

pair of hoops over its mouth. Mr. Goolden tells me that

he has just applied this method to a new chimney at his

works in the Harrow Road. For ordinary houses, a wire

down each corner and along the gables is as much as

can be expected. At many places even this will not be
done; a couple of vertical wires from the highest chimney
stacks on opposite sides must be held better than nothing

or than only one.

Earths will be made, but probably they will be simple

ones, entailing no great expense. A deep damp hole for

each conductor, with the wire led into it and twisted round
an old harrow or a load of coke, may be held sufBcient.

And as to terminals; rudely sharpened projections, as nu-

merous as is liked, may be arranged along ridges and
chimney stacks; but I have at present no great faith in

the effective discharging power of a few points, and should

not be disposed to urge any considerable expense in

erecting or maintaining them. Crowns of points on
chimneys and steeples are certainly desirable, but a

multitude of rude iron ones will be more effective than a

few highly sharpened platinum cones. I find that points

do not discharge much till they begin to fizz and audibly

spit; and when the tension is high enough for this, blunt

and rough terminals are nearly as efticient as the finest

needle points. The latter, indeed, begin to act at com-
paratively low potentials, but the amount of electricity

they can get rid of at such potentials is surprisingly

trivial, and of no moment whatever when dealing with a
thundercloud.
But the main change I look for in the direction of cheap-

ness and greater universality of protection is in the size

and material of the conducting rod itself. No longer will

it be thought necessary to use a great thick conductor of

inappreciable resistance; it will be perceived that very

moderate thickness suffices to prevent fusion by simple

current strength, and that excessive conducting power
is useless.

In the days when the laws of common ' 'divided circuits"

were supposed to govern these matters, the lightning rod

had to be of highly conducting copper, and of such di-

mensions that no other path to earth could hope to com-
pete against it. But now it is known that low resistance

is no particular advantage; it is not a question of resistance.

The path of a flash is a question of impedance, and the

impedance of a conductor to these sudden rushes depends
very little on cross-section and scarcely at all on material.

A thin iron wire is nearly as good as a thick copper rod,

and its extra resistance has actually an advantage in this

respect, that it dissipates some of the energy, and tends to

damp out the vibrations sooner. Owing to this cause a

side flash from a thin iron wire is actually less likely to

occur than from a stout copper rod.

The only limit is reached when the heat generated by
the current fuses the wire, or runs the risk of fusing it.

But in so far as oscillations are prevented, the mean square

of current strength on which its heating power depends is

diminished- Accordingly, a fairly thick iron wire runs no
risk of being melted. Its outer skin may, indeed, be
considerably heated, for these sudden currents keep en-

tirely to the outer skin, penetrating only a fraction of a

millimeter into iron, and they make this skin intensely hot.

But the central core keeps cool until conduction has time

to act; and, consequently, unless the wire is so thin as to

be bodily deflagrated by the discharge, its continuity is not

likely to be interrupted. Thickness of wire is thus more
needed in order to resist ordinary deterioration by chemi-

cal processes of the atmosphere than for any other reason.

But the liability to intense heating of the outer skin

Improvements in the St. Paul Telephone
Exchange.

The Northwestern Telephone company took

possession of its new exchange at St. Paul recent-

ly and since that time the service has materially

improved. The exchange has 1,350 subscribers.

A new switch-board was installed when the

change was made. Its capacity is 4,000 sub-

scribers. The operating room is well lighted

should not be forgotten, and care should be taken not to

take the wire past readily inflammable substances for that

reason. For instance, it would be madness to depend on
Harris' notion that a lightning conductor through a bar-

rel of gunpowder was perfectly safe, especially if said con-

ductor were an iron wire or rod.

In the old days a lightning conductor of one or two
hundred ohms resistance was considered dangerously ob-

structive, but the impedance really offered by the best

conductor that ever was made to these sudden currents is

much more like r,ooo ohms. A column of copper a foot

thick may easily offer this obstruction, and the resistance

of any reasonably good earth connection becomes negli-

gible by comparison. A mere wire of copper or iron has

an impedance not greatly more than a thick rod, and the

difference between the impedance of copper and iron is

not worth noticing.

But although, in respect of obstructing a flash, copper
and iron and all other metals are on an approximate equal-

ity, it is far otherwise with their resistances, on which
their powers of dissipating energy into heat depend. It

is generally supposed that iron resists seven times more
than copper of equal section, and so it does steady cur-

rents, but to these sudden flashes its resistance is often 100
times as great as copper, by reason of its magnetic proper-

ties. This statement is quite reconcilable with the pre-

vious statement, that in the matter of total obstruction

there is very little to choose between them; the apparent
paradox is explicable by the knowledge that rapidly vary-

ing currents are conveyed by the outer skin only of their

conductor, and that the outer skin available in the case of

magnetic metals is much thinner than in the case of non-

magnetic.
Questions about shape of cross-section are rather barren.

Thin tape is electrically better than round rod, but bet-

ter than either is a bundle of detached and well-separated

wires— for instance, a set of four, one down each cardinal

point of a chimney; but it is easy to over-estimate the

advantage of large surface as opposed to solid contents of

a conductor. The problem is not a purely electrical one—
it is rather mixed. The central portion or core of a solid

rod is electrically neutral, but chemically and thermally

and mechanically it may be very efficient. It confers per-

manence and strength; and the more electrically neutral

it is, the less likely is it to be melted. Its skin may be
gradually rusted and dissolved off. or it may be suddenly
blistered off by a flash; but the tenacity of the cool and
solid interior holds the thing together, and enables it to

withstand many flashes more. Very thin ribbon or multi-

ple wire, though electrically meritorious, is deficient in

these commonplace advantages.
There were two functions attributed to high conducting

power in the old days—first, the overpowering of all other
paths to earth: second, the avoidance of destruction by
heat. The first we have seen to be fallacious; on the

second a few more explanations can be made. In so far

as fusion by simple current strength is the thing dreaded,

it must be noticed that a good conductor has no great ad-

vantage over a bad conductor. It is a thing known to

junior classes that when a given current has to be conveyed
less heat is developed in a good conductor, but that when
an electromotive force is the given magnitude less heat is

developed in a bad conductor. The lightning problem is

neither of these, but it has quite as much relationship to

the second as to the first. There is a given store of

energy to be got rid of, and accordingly the heat ulti-

mately generated is a fixed quantity. But the rise of

temperature caused by that heat will be less in propor-

tion as the production of it is slow; and though by sudden
discharge a quantity of the energy can be made to take the

radiant form, and spread itself a great distance before

final conversion into heat, instead of concentrating itself

on the conductor, yet this cannot be thought an advantage.

For, just as in the old days a lightning rod was expected

to protect the neighborhood at its own expense by con-

veying the whole of a given charge to earth, so now it

must be expected to concentrate energy as far as possible

on itself, and reduce it to a quiet thermal form at once,

instead of, by defect of resistance and over-violent radia-

tion, insisting on every other metallic mass in its neigh-

borhood taking part in the dissipation of energy,

The fact that an iron wire, such as No. 5 or even No. 8

B. W. G., is electrically sufficient for all ordinary flashes,

and that resistance is not a thing to be objected to, renders

a reasonable amount of protection for a dwelling-house

much cheaper than it was when a half-inch copper rod or

tape was thought necessary.

A recognition of all the dangers to which a struck

neighborhood is liable doubtless prevents our feeling of

confidence from being absolute in any simple system of

dwelling-house protection; but at the same time an amount
of protection superior to what has been in reality supplied

in the past is attainable now at a far less outlay; while, for

an expenditure comparable in amount to that at present

bestowed, but quite otherwise distributed, a very adequate

system of conductors can be erected.

Only one difficulty do I see. In coal-burning towns
galvanized iron wire is, I fear, not very durable, and re-

newal expenditure is always unpleasant. It is quite pos-

sible that some alloy or coating able to avoid this ob-

jection will be forthcoming, now that inventors may know
that the problem is a chemical one and that high conduc-

tivity is unnecessary.

and ventilated and everything possible has been
done to make the operators comfortable. There
are several other rooms devoted to the young
ladies. One of these is a lunch room, nicely

fitted up; cloak room, etc. The employes evi-

dently appreciate the fact that Manager Joyce
has shown so much concern for their comfort
for they perform their duties in a most satis-

factory manner. Very few complaints are made.
In July, 1SS9, Manager Joyce desired an expres-
sion of opinion from subscribers as to the ser-

vice of the company. He furnished blanks for

this purpose and when the subscribers returned
them they were placed on file. These forms are

now in the possession of the company and they
form the best possible evidence of the efficiency

of the service. Of 1,140 replies received only

84 contained criticisms or complaints of any
kmd. Twenty-two of them were due to line

crosses, one to the instrument, seven to induc-

tion from electric light wires, twelve, operators,

and thirty-nine, combination lines. On exami-
nation some of the complaints were found to be
groundless. The service has been generally

praised by subscribers. With improved facilities

Supt. Joyce hopes to bring it to an even higher
efficiency. Some trouble has been caused by in-

duction from street railway lines, but it is hoped
that an arrangement will be reached whereby the

trouble may be obviated. The telephone com-
pany has decided to bury its wires at once.

The Book Table.

The Electric Railway of To-Day. By H. B. Prindle;

55 pp. Published by E. B. StlUings & Co., Boston.
Price fifty cents.

The method of operating electric railways is

explained in this little book for the benefit of

readers who are unacquainted with electrical

terms. The apparatus used is described in sim-

ple terms and a number of diagrams make clear

the matter of line construction. The book is

profusely illustrated, though those who peruse
electrical journals have seen most of the cuts.

This little work is clearly written and one who
is unfamiliar with technical terms can gain from
it a general idea of the operation of the electric

railways.

Brown's Directory of American Gas Companies.
Compiled by E C. Brown. Published by Progressive

Agf, New York. Price $5.

This is the third edition of this very complete
and accurate work. For those seeking informa-

tion in regard to the gas industry of the country

the book will prove invaluable. A full list of

American gas companies is presented, and names
of officers, and figures in regard to the business

in each case are given. General statistics relat-

ing to the gas companies are presented. It ap-

pears in one of the tables that 304 gas compan-
ies are operating electric light plants, with a

capacity of 31,558 arc lamps and 132,771 incan-

descent lights.

Electrical Engineering. By W. Slingo and A. Brooke;
622 pp , 307 illustrations. Longmans, Green & Co.,

London and New York. Price $3.50.

The authors in their preface state that they

were prompted to prepare the work by their ina-

bility to recommend any single work covering

the whole field of electric lighting. It was in-

tended that the book should embrace the re-

quirements, not 'only of those actually employed
in the electric lighting industry, but also of those

who, while having little or no electrical knowl-

edge, have under their supervision various kinds

of electrical machinery. The authors have per-

formed their task admirably. They have exer-

cised excellent judgment in their selection of

material and they have presented it in clear,

simple style, which should always be a character-

istic of a work of this kind. A hasty examin-

ation of the book convinces one that it is a vol-

ume to be heartily recommended to that constant-

ly growing class of persons who desire a thor-

oughly scientific work, more satisfactory, more
exact and more technical than popular books on

electrical subjects, yet not so technical as to dis-

courage a student. '^Electrical Engineering"

should reach a large class of readers.

Live Questions, by John P. Altgeld. Published by

Donohue & Henneberry, Chicago.

This is the third edition of Judge Altgeld's

series of essays on economical topics. A new
essay is incorporated in the volume, "Our Penal

Machinery and Its Victims."
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Telegraph and Cable Lines.
At the banquer given recently to the members of the In-

ternational TcIeRtaph confcrcEce at Taris, Sir John Pen-
der gave the following figures: "There are 2.000,000 miles

of land lines valued al /"62. 000.000. The cables belong-

ing to the governments at present amount to 1 3, 17S miles,

valued at j^4.ooo.ooo The cable coii:panies have 107.000
miles of cable, costing /'36.000.0CO, or a total capital of
/'40.000.000. The tola! expenditure on land lines and
cables has been /^loo.ooo.ooo. The cable ships employed
in keeping these cables in repair number thirty-six. with a
tonnage of 53,780 tons. I may say that all this has been
done within the last fifty years, and the grea er portion of

the submarine system has been accomplished within the
last quarter of a century; it has scarcely )et attained its

majority."

CORRESPONDENCE.
New York Notes.

New York, June 26.—There have been no explosions

in Broadway for two days.. The crowds which gathered

daily to see the blow-up which the experience of the last

couple of weeks has justified them in regarding as likely to

occur at any moment, arc growing less. The notorious

corner of Broadway and Fulton is now called "Mount Ve-

suvius IMace." The Steam Heating company is just now
in no enviable position. It has appealed to its patrons for

a mollified judgment on its recent unfortunate record, be-

cause in eight years its subways have not killed any one.

This does not make it less of a menace, nor does it alter

the fact that it has become a public nuisance. Possibly the

extreme remedy of revoking its charier may not be neces-

sary, but a little legislation requiring it to buiid subways

which shall not interfere with and be a danger to every-

thing near them is desirable. A little healthy competition

would also have a most wholesome effect on the company.

In Mayor Grant's letter to President Wilson of the Board

of Health on the subject, with which was enclosed the re-

port recently made by Commissioner Gilroy, the mayor

says: "As the report states there is grave reason to be-

lieve that the existence of these pipes in their present con-

dition constitutes a menace to public health, and they are

therefore to be regarded as common nuisances. I submit

the report for such action as you may deem proper to

take." The latest phase of this question is that the com-

missioner of public works and his experts went before the

grand jury yesterday to testify concerning the Broadway

explosions, and it is rumored that the grand jury will in-

dict the Steam Heating company.

The Order of Railway Telegraphers has been holding its

fifth annual convention during the week. Representatives

of about seventy divisions were present. The order is es-

sentially benevolent, and while it seeks to promote the

general welfare of its S.ooo members, its constitution de-

clares that a forfeiture of membership shall be incurred by

any'member who shall instigate a strike.

An important decision was handed down on the 24th

inst. by Judge Brown of the L'nited Slates District Court,

which concerns especially the Western Union Telegraph

company, and incidentally other companies having cables

on the beds of the North or East rivers. On August 9,

1S87, the propeller of the steamship City of Richmond

caught in the cables of the Western Union Telegraph

company which cruss from the foot of Cortlandt street to

Jersey City. The steamship was using her propeller at the

time to get into her dock through the bed of mud on which

the cables rested. The result of the encounter between ca-

ble and propeller was disastrous to both. Twelve of the

cables were broken, and the wires became so entangled

around the propeller that the City of Richmond had to go

into dry dock to get her machinery in running order again.

The Inman & International Steamship company sued the

Western Union company for $2,000 damages. The Wes-

tern Union brought a cross suit for $10,789. the alleged

cost of repairing the damage to its cables and for :|l50,ooo

for the Ices of the use of the cables. Judge Brown dis-

missed the complaint of the Western Union company and

gave judgment for the Inman iv International Steamship

company, holding that although telegraph companies have

received the right to lay their cables across navigable

streams they must not obstruct navigation, and that cables

lying in mud through which steamships have to plow to get

to their docks are obstructions to navigation.

One of the points made by the Third Avenue Railroad

company in its programme for the substitution of cable for

horse traction on Third avenue is the establishment of

varying rates of speed on the different parts of the road.

Owing to the constant interruptions to traffic on the lower

end of the road—through the Bowery and Old Chatham

street—the cable in that section will be run at a compara-

tively slow rate of speed. In the next section above the

cable will be run somewhat faster, and in the up-town sec-

tion where the road is generally clear, the maximum rate of

speed will be reached. It is proposed to have the whole

road in running order under the new system early in the

Fall.

The work of the Rapid Transit committee is finished,

but whether any practical results will ensue is at present

very much a matter of uncertainty.

Articles of incorporation were filed in the Union County

Clerk's office at Elizabeth yesterday by the Rahway KIcc-

trie Light \ Power company, whose capital is $50,000.

The company's plant will be located at Rahway, where it

will compete for lighting the city by electricity.

New \'ork does not seem to have got through with its

lighting troubles, although most smaller cities have the ad-

vantage in this respect. The Gas Commission today re-

jected the bids of the electric light companies. Other bids

will be advertised for, and if the estimates e.\ceed last

year'sprice the lamps will be replaced by gas.

The American Rapid Telegraph company brought suit

for damages against the city because some of its wires were

pulled down in the crusade against the electric lighting

companies last year. Judge Beach has given a decision in

favor of the city.

A seashore street railway company for Asbury Park has

been incorporated at Trenton. New York capitalists are

among the directors and stockholders. The road is to be

between Asbury Park and Avon-by the-Sea, and the cars

will be run by electricity.

The trustees of the New York Phonograph company and

the trustees of the Metropolitan Phonograph company have

ratified the agreement entered into by the trustees of each

company for the consolidation of the two companies. The
name of the consolidated company is the New York Phono-

graph company, and the trustees elected for the first year

are. John P. Haines. John D. Cbeever, Richard Tounley

Harris. Noah Davis, W. Seward Webb, William Fahne-

stock and John L. Martin. The office of the new com-

pany will be located in this city. W. H. T.

Springfield, Mo.
Springfield, June 28.—Workmen began setting posts*

for the electric motor last week on St. Louis street. Work
was also begun on the power house at the corner of Main
street and Phelps avenue. The building is to be 70 by 156

feet, two stories high, and will be completed about the

first of August. It is the intention of the company to have

the motor line in operation before the Springfield fair

opens.

The well which is being drilled at the southeast corner of

Main street and Phelps avenue for a water supply for the

electric motor plant has reached a depth of 230 feet, and

water strongly impregnated with mineral has been reached,

which is believed by some to have health giving properties.

The city council of Odessa, Mo., granted an electric light

franchise to a home company at a special meeting last

week for a duration of twenty years. The plant will be

of the Thomson-Houston make and thirty lights will be

brought into use at once.

Prof. L I. Blake of the Kansas State University, at Law-

rence, Kan., left last week for Boston, Mass., where he

will conduct a series of experiments off the Atlantic coast

with an electric fog signal. The secretary of the navy

placed at his disposal any coast line ship in the United

States service that he may find suitable for his purpose.

The method of signaling consists in telegraphing between

ships from five to ten miles distant, the water serving as a

conductor. P.

Pittsburg, Pa.

PiTTSUURt.;. June 27.—The citizens of .\llegheny are

making the grandest preparations for a semi-centennial

celebration, which is to be held on the )8th of July. Elec-

tricity is to play a very important part in the programme.

Mention has already been made in this correspondence

in last week's Western Ki.ectrician, stating that the

electric plant established by the city is now about com-

pleted. .Vt a meeting of city councils held a few nights

since, it was decided to defer putting the plant into prac-

tical operation until the evening of July iS. In order to

make the illumination of all the lights in the city more

effective in its brilliancy, the lamps are to he covered with

colored globes of red, blue, green, etc. Around the parks

especially, as well as around the lakes, it is expected that

this arrangement will render the general scene unusually

striking.

In accordance with an ordinance passed by the councils

of Allegheny City, the transformation from horse to electric

power of all the street car lines controlled by the Pitts-

burg, Allegheny & Manchester Passenger Railway company

was to commence not later than during the last week of

June. To conform with this ordinance, a numbsrof work-

men started tearing up the tracks of the company's line last

Monday. The work is to be rapidly pushed, and It is ex-

pected that the new tracks on all the lines will be laid by

n ' N ember. The Pittsburg, Allegheny & Manchester
kaiiway company controls the Western avenue line, the

Union line, the Rebecca street line, the Troy Hill line and
the Allegheny Transverse line with a total number of too

cars. It has been definitely settled that an electric motor
system is to be used on all these roads, though which one
has not been decided.

The Cirafton Electric Light company of Crafton W.
Va., is rushing things to get its plant in operation before
August 1. The poles are set. the wires are stiung, and the

power house is also well under way. The 1-airmount. W.
Va., Electric L'ght company has promised the people of
that town to turn on the lights July 4 in celebration of the

day. The company will light the streets of Kairmount and
several suburban towns, and already a number of buildings

have been wired.

The first application of electricity in newspaper work
in the state of West Virginia took place last week in Lewis
count)-. The U'estem Democrat published there appeared
the other morning, the entire issue being printed by the

aid of electric power.

At Ilarrisburg, Pa., charters were granted a few days
ago to the Wilkins .\: Braddock Street Railway company
and the Pittsburg, Braddock & Tuttle Creek Street Rail-

way company; capital, $56000. E. H. H.

Nashville, Tenn.
Nashville. June 28.—It has been not quite a year

since the first electric street car was started in this city.

New deals and combinations have been of weekly occur
rence until we have finally the largest and best equipped
system, it is claimed, in .\merica. under one management.
The entire system is absolutely controlled by the United
Electric Railway company. The officers are: T. W.
Wrenne, president; I. T. Rhea, vice president; Frank
Morrow, secretary; G. ^V. Cunningham, treasurer and
manager, and E. G. Cannette, si^perintendent. The
plant consists of one power house equipped with a system
of steam boilers arranged in bitteries, and eightengines ag-
gregating i ,000-horse power of improved automatic con-

struction. The Thomson- Houston and the Sprague sys-

tems are in use. There are now in operation, according

to the statement of Mr Wills, the electrician of the com-
pany, a fraction more than fifty five miles of roadway, and
a few additional miles are to be laid. Fifty-three cars are

now in use and eight more will arrive in a few days. The
entire system is operated by the single trolley system with

feed wires and ground return.

The present pDwer house and plant have become inade-

quate and ground has been secured and work has been be-

gun on a new and larger plant. Toe details of the new
plant have not yet been made public. At present one fare

entitles a person to ride to any part of the city by a system

of transfer tickets, but arrangements will soon be com-
pleted whereby through cars will be run from one end of

the ciiy to all others. A large covered arcade extending

from the public square to Cherry street in the heart of the

city is under construction. Through this building all the

cars of the company will pass. The arcade will also con-

tain the offices of the company. The new power house

will be in the immediate vicinity. When these improve-

ments are completed the city will have a most perfect sys-

tem of street car lines.

The Citizen's Rapid Transit company has not yet

secured all its rights of way, but it is probable that all

troubles will soon be settled and the work pushed forward.

The United Electric Railway company is its principal op-

ponent.

The bill of the Nashville Electric Railway ^S: Power com-
pany is still pending on third reading in the city council.

It will doubtless pass in a form satisfactory to all con-

cerned.

The petition of the Rock City Electric Railway company
is still pending with favorable prospects for a final satis-

factory grant.

The extension of the Fairfield line to Mt. Olivet and Mt.

Calvary cemeteries was completed and tested last Saturday,

and Sunday was opened to the public. This extension

was projected by T. W. Wrenne, Isaac T. Rhea and
others, and was built by the United Electric Railway com-
pany, not as a profitable investment, but they say, merely

as a matter of public enterprise, and to accommodate
those who wi^h to visit the cemeteries. Cars were run

ever)' thirty minutes from i to 7 o'clock, and the pro-

gramme will be repeated every succeeding Sunday.

Last Saturday evening a fire occured that may result in

the temporary stoppage of every street car and electric

light in the city. It destroyed the original pumping sta-

tion of the water works and a water famine is imminent.

This plant and its accompanying reservoir was built fifty-

eight years ago and had a capacity of 10,000,000 gallons

per day. A new station and reservoir of very much greater
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capacity has recently been completed, but owing to acci-

dents to the machinery only a part of it is available until

repairs can be made. Meantime it is feared the large

steam plants may be deprived of water and be forced to

suspend operations. The electric light plant is near

enough to the river to obtain its supply by putting in a

pump of its own, but the electric car plant must depend

solely on the water works supply. B.

Louisville, Ky,
Louisville, June 2S.—The steel rails for the Winchester,

Ky., electric street railway were shipped some time ago

and the work was begun yesterday. The Winchester city

council has granted an extension of time until September

10 to complete the line.

At Harriman, Tenn., there has just been completed a

first-class electric light plant. The Westinghouse system

is used and 65 arc lamps of 2,000 candle power each are

used for street lighting, etc. The rails for the electric

belt-line road have been put down and the line will be

finished in the next thirty days.

At Cardiff, Tenn., an electric light station has just been

completed. L.

Joplin, Mo.
JoPLlx, Mo., June 21.—The mayor and several coun-

cilmen will go to St. Louis next week on the invitation of

the Joplin Rapid Transit company, to examine into the

workings of the electric street railways of that city. The
company has been granted a franchise for the construction

of a single track electric line, and it is now endeavoring to

secure the right to build a double track on Main street.

The company will build two miles of track this summer

and will invest about $100,000. The Thomson-Houston

motors will be used. The council fears that the system

will prove an obstruction to traffic, and the company there-

fore proposes to send the members to St. Louis to have

their eyes opened.

The Southwestern Eleciric Light and Power compan)'

has commenced to improve its Grand Falls propeity, re-

cently pmchased for $55,000. A survey for a new pole

line has been mide between the falls and Joplin, and the

work of building the line will be commenced soon. The
company has received three additional dynamos from the

Thomson Houston works. All the machinery of the

miners' plant which will be erected near the falls will be

driven by electric motors. The company will demonstrate

that electricity will do all that steam can do in driving

machinery. R.

THE ELECTRIC LIGHT.
Two large electric light pUnts are to be installed by

hotels, to be built in Corpus Christi, Tex., by W. W. Dunn
and Col. Ropes.

The People's Gas & Electric company was incorporated

in St. Louis last week ; capital $50,000. The stockholders,

John Maguire, R. D. Walsh of St. Louis, and Rolla

Wells.

Economy Light &: Power company, to furnish light, heat

and power, was incorporated at Springfield, III., last week;
cipiial stock, $400,000; incorporators, W. A. McSurely, C.
H. Briat and George C. Helmer.

The streets of Rockville, Ind., are to be lighted by
Westinghouse alternate current arc lights. A plant of 50
lights has already been contracted for, and the installation

of the machinery is to be immediately commenced.

According to a despatch from Seattle, Wash. an
electric light plant has been shipped to Elaine and it is

expected the latter town will be lighted by electricity

August 1st. Seventy arcs and 600 incandescents will be
supplied.

An electric light company has lately been organized in

Ogden, Utah. The Westinghouse Electric company has
received from it an order for alternate current apparatus
for a central station plant of 1,500 incandescent and 80
arc lights.

The Merchants' Electric Light & Power company of

Frankfort avenue, Philadelphia, Pa., has recently been es-

tablished. The company has given a contract to the
Westinghouse Electric company for a 750-light alternate

current apparatus.

The electrical fraternity of St. Paul and Minneapolis con-
template the formation of an electric club. The activity in

electrical circles in the Twin cities lead those interested in

the project to beiieve that such an organization would find

many ardent supporters.

" There is no city in the country better lighted than Salt

Lake City," says an exchange. At each street crossing in

the business and resident portions is a 2,000 candle power
arc light 20 feet abovethe street. Business houses, public

buildings and residences are lighted by arc and incandes-

cent electric lights.

The Economy Steam Heat company of St. Paul has de-

cided to overhaul its plant and enlarge it. This compan}'
has a valuable franchise for electric lighting and will soon
extend its plant. Alex Thompson, well known in Chicago,
will have charge of the electrical department. He was ap-
pointed superintendent July 1st.

The contract for the East Seattle (Wash.) Electric

Light and Power company's station, on Mercer Island,

has been awarded and the structure will be completed
August 10. The station will be 4.0x60 feet, with a tower
ten feet square and fifty feet high. The Thomson-Hous-
ton system of arc and incandescent lighting will be used,

and an Edison generator for the motor line of railway
The building and machinery will cost when completed
about $12,000.

A despatch from Milwaukee says, a deal involving up-
wards of !^5,ooo,ooo and including a transfer of a controll-

ing interest in the Badger Electric Light company, the

Edison Light Company, and the Cream City and Milwau-
kee Street Car Companies has practically been consummated.
The purchaser is the so-called Villard syndicate, including

Henry Villard and Ryan, the Pittsburg capitalist, but
Milwaukee capitalists will still retain an interest in each
of the corporations, although there is a complete change of

owners in the Badger Electric Light plant, which was sold

Monday. The sale was made by John A. Hinsey,
S. S. Badger, E. C. Wall, and Winfield Smith. The
purchasers outside of the Villard syndicate are the same
Milwaukeeans who are interested in the Edison Electric

Light plant now being built. So instead of competition
the Villard syndicate for the present at least will have a
monopoly of electric lighting in Milwaukee, the Badger
Company to continue to furnish the arc light and the new
Edison plant the incandescent. By also securing con-
trolling interest in both the Cream Cily and Milwaukee
City street-car lines the Villard syndicate will have two of

the best paying companies in the city. Both lines will be
transferred into an electric system.

THE ELECTRIC MOTOR.
The new cars for the Minneapolis electric railway will all

be on hand in September when the lines will be started.

Some of the cars have already arrived.

The power station of the electric railway company at St.

Paul is now in course of construction. The Northwest
Thomson-Houston company will install the electrical ap-
paratus.

The Adams company has been incorporated at Chicago
to purchase or control patents for or build or construct
electric and elevated railroads; capital stock, $200,000; in-

corporators, J. W. Adams, C. W. Griggs, and G. M.
Harris.

The new electric railway system of Paducah, Ky., com-
prising 8 miles of track, wa^ started last week and is

operating successfully throughout City officials and
prominent citizens assisted in the opening and the jollifi-

cation thai followed.

An English electrical journal says: We understand that

a company will shortly come before the public for a large

capital to carry out certain contracts which have been
made with tramway lines to work them with electric trac-

tion. Contracts have already been made to the extent of

£300,000, and the company will need at least a million
and half of capital. The systems of traction to be used
are those of Thomson-Houston and the series system.
Undoubtedly tramway companies are earnestly watching
the developments being made, and it only needs a few suc-
cessful installations to ensure a very large business. The
great success of electric traction in America must have its

influence in England, although the conditions holding
there are generally somewhat more favorable to such a sys-

tem than those existing here. It is absolutely certain that

tramway lines can be satisfactorily worked by electricity,

and it is high time that the so-called experimental lines,

which are neither fish, flesh, nor fowl, were relegated to the
arcb^ological museum They are never satisfactory and
never can be. What is required is a responsible company
to undertake eleciric tramway and railway work upon a
large scale, and this is just what the company referred to

intends to do.

The Pumpelly storage battery car designed by the

Detroit Electrical Works recently made a trial trip in De-
troit- The car was equipped with a 15-horse power motor
designed by Frank B. Rae. The motor was wound to

suit the voltage of the battery, which was ig6 volts. The
arrangement for regulation was such that in starting the
car the batteries were placed in multiple arc in four banks
giving a voltage of about 48 volts. When speed was ob-
tained with this voltage a second movement of the switch
connected the battery in two banks making the potential at

the motor 96 volts. Under these conditions the car had a

speed of about six miles per hour. The final position of

the switch placed all the batteries in series and caused the
speed of the car to increase to 12 or 15 miles per hour,

depending on the grade and load. In the trial trip of the

car the required power and speed were realized. No diffi-

culty was experienced mounting a grade of between five

and six percent, with full loaded car. The truck arrange-

ment was the same as that in the standard cars designed
by this company for overhead work in which a single

motor geared to both axles is employed. The car body
was the same as that designed by the John Stephenson
company of New York for the Fourth avenue line in that

city. The batteries are placed under the seats and are

accessible for removal from the outside of the car. The
connections on the top of the cells can be reached by rais-

ing the seats of the car, which are conveniently arranged
with hinges for this purpose. The estimated weight of the

car body is about 600 pounds and the total weight of the

car, batteries and motor truck is about 15,000 pounds.

The following from the Rochester Su7iday Her aidst2Xes
the progress of electric railway construction in that city.

The street car company is making extraordinary exertions

to effect the change from horse power to electric motors
before the best part of the summer is over, and is accom-
plishing all that energy, pluck and a liberal outlay of money
can attain to that end, but insurmountable obstacles seem

to meet the energetic directors of the new company at every
turn. It was hoped that the route from the four corners
to the iunction with the electric road to the lake could be
put in operation by July 10 and contracts were let with that
end in view, but this result it now seems impossible to ac-
complish. In fact, if electric motors are in operation on
any of the routes by the first of August the directors will
consider themselves fortunate. The progress of the work
has been delayed in several directions by the service of in-
junctions and in several instances the necessary rights will
have to be acquired through the aggravating, slow process
of condemnatory commissions. Much public interest has
been attracted by the groups of men all over the city in
substituting the rail for the running of electric cars in
place of old street car rails Besides the drivers, barn
men, hill boys and others employed in the regular work of
operating the road under the old system of horse power,
the company now has in its employ between 700 and Soo
men in the construction of the new road bed. The men
are divided off into relays and the work is in progress night
and day. In all matters connected with the amount for
which contracts are let and in matters connected with
the finance in general, the directors of the road are
extremely reticent. It is, however, understood that the
cost of the transfer from the old track to the new will not
be less than §350,000 and will probably be considerably in

excess of that sum. A further cause of delay and one
which the directors could not well avoid, was the selection

of the location for the electrical power house. This
was a matter which could not be decided in haste and it

was a long time before a satisfactory conclusion was
reached. The spot finally selected is just below the Cen-
tral tracks on the east side of Mill street and work upon
the construction of the power house has been in progress
for several days. It is being pushed with all the rapidity

possible. As the power house is to be the mainspring of
the entire street car system great care mu^t be used in its

construction, and unnecessary haste now may result in
annoying delays later on. The company has exhibited a
most liberal policy in all its movements thus far, and
though the directors, of course, expe:t to make a good
thing of it, they do not seem ai villln.i to shire their pros-
pective profits, to a small extent at least with the public.

Personal Mention.
William H. Bryan, secretary of the Heisier Electric Light

company, of St. Louis, was in Chicago last week-

C. B. Hopkins of the Spokane Falls Edison Illuminat-
ing company^, who is a World's Fair commissioner, is in
Chicago wrestling with the problems connected with the
great exposition of 1893.

S. E. Barton, Boston, W. D. MacQuesten. L. Stien-
inger, W J. Jenkins and E. A. Davies, New York, were
entertained at Ashville, N. C , by the Electric Street Rail-
way company last week. They are on a hunting and
fishing trip and at present are at Hogback mountains.

Business Mention.
The Wm. Powell company of Cincinnati, O.. has issued

a circular illustrating num=rous devices for oiling electrical

apparatus. This company manufactures engine builders

and steam fitters' brass work sight feed lubricators and
star regrinding valves.

F. W Gushing of the Central Electric company, Chi-
cago, made a flying trip through the Northwest last week
and came back with a number of excellent orders. He re-

ports excellent business throughout the territory and says
the outlook is favorable.

W. R. Molinard of the Baxter Motor company was in

St. Paul and Minneapolis last week, looking afler the
interests of his company. Mr, Molinard is establishing
agencies throughout the Northwest and the improved Bax-
ter motor is once more looming up in the market as a
formidable rival to other favorite types.

The Excelsior Electric company is doing a very handsome
business from its new headquarters. 425 Rookery Building,

Chicago. Manager Wadsworth has reorganized the entire

western business of the company since taking charge and
the results are apparent in largely increased sales and a
general spreading out of the field of operations.

Ames, Wright & Co., St. Paul, are exploiting a novel
device in the form of an electric door opener. 1 he device

is adapted to use in large offices when private rooms are
desired by officers. This firm represents the Western
Electric company in the Northwest and has the agency for

numerous special devices. It reports excellent business

and shows signs of prosperity.

The Elektron Manufacturing company of 79-Si Wash-
ington street. Brooklyn, has recently issued a little pamph-
let containing considerable information in regard to small
electric motors and batteries, and their applications. The
pamphlet is well written and presents the points in regard
to small motors in such a way that they can readily be un-
derstood by persons having no knowledge of electrical ap-
paratus.

The Northwest Thomson-Houston company, St. Paul,

is refitting its building, and in a couple of weeks will be
settled in its new quarters. The company will occupy the

same building and will have more floor space than at pres-

ent. The offices will be removed to the fourth floor and
the ground floor wilt be devoted exclusively to displaying

the specialties tiandled by this company. The intermediate

floors will be filled with supplies.

The Great Western Electric Supply company is progres-

singrapidly with the work of classifying and arranging the
large shipments of goods daily arriving at igo-192 Fifth

ave. The organization of a business of the magnitude of
this is a tremendous task, calling for a high order of ad-

ministrative ability. Manager George Cutter is. however,
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equal to the emergcocy, and one of the handsomest stores

in Chicago can be seen at the above-mentioned numbers.

Queen A: Co of Philadelphia, report that in cons*;quencc

of the great demand foi Ayrton & Perry's magnifying
spring ammeters and voltmeters, they have much in-

creased their already large stock of these instruments, and
can fill orders for all the regular ranges without delay.

The cardinal points in these instruments are portability,

freedom from magnets, hence they are not affected

by dynam'>s. and direct reading scales which are at the

same time proportional throughout. That the Ayrton \
Perry meters are appreciated is shown from the great de-

mand for them during the last feA- years. They have been
and are now used very extensively on electric railroads.

The Central Klectric company has in its Chicago ware-
house a complete stock of all sizes of the improved Candee
weatherproof wire ranging from No. 00 to No. iS. The num-
ber of large orders placed for this wire in the past few months
are sufficient proofs of its merits The company has re-

cently received a very large consignment of a high grade of

soft rubber tubing, ranging in sizes from ^ to i inch in

diameter. The expanding brass wire guards introduced by

the Central Electric company, and adaptable to the Sawyer-
Man, Edison, Wcstinghouse, Thomson Houston, and
Schaefcr sockets, without the use of a shadeholder. are a

great protection to the lamp, especially while exposed, as

in factories, warehouses, etc.

The Crocker-Wheeler Motor company, corner of I'our-

teenth. Washington and Thirteenth streets. New York.

are doing a rushing business. Among the orders for 1-6

to J^ horse power motors which they have received within

the last two days arc the following: .^3 from Cincinnati,

62 from Chicago, and 3 from Kansas City. They have

unfiled orders for 50 motors for the Sprague company,
and over 40 for the United Edison Manufacturing com-
pany. They are manufacturing a new motor fan guard,

which is remarkable for its simplicity and strength. They
now minufacture motors from l-horse power down; but

they are making preparations to manufacture larger knds
Mr. McCoubray. formerly secretary of the National Elec-

tric Light company and of the Baxter Motor company, is

the efficient manager of the company.

The Interior Conduit &: Insulation company of New
York is now making carload shipments daily of tube
throughout the country. The new underground tube seems
to have met wirh a great deal of satisfaction. This com-
pany has a contract for furnishing the underground con-
duits for St. Paul and Minneapolis, and has also sold sev-

eral thojsand feet to the Pennsylvania Railroad company
for underground work. Quite a shipment to Japan has
been made, and a shipment will probably be made to Ger-

many during the coming week. The company's new and
commodious quarters now enables it to turn out tubes in

large quantities, although it has not as yet succeeded in

catching up with the orders, but it is probable that this will

be done before the middle of the coming month, as the

output has been increased tenfold. The initial job of this

company, the Shorham apartment house, Washington, D.
C, owned by the Hon. L. P. Morton, has now been in

operation about eight months, and never has given any
trouble since the plant was turned over to the purchaser.

That it is an unqualified success is evidenced by the fact

that Mr, Morton is now preparing to build an extension

of the Shorham House, and it is specified by the architects

throughout the entire new building. As this company is

not doing any construction work, the architects desire, as

a sp:;cial favor, that it shall be put in under its supervi-

sion.

On the treatment of ores by the electrolytic method, a
well-known writer states in his work on metallurgy.

"During the past forty years many attempts have been
made to extract metals from their ores by electrolysis, and
many ingenious processes have been devised, but few of

these, so far as we are aware, have proved successful.

Some of the earlier investigations of Hunsen, Saint Claire,

Deville and Ikcquerel are of special importance as indi-

cating the gener,*l principles upon which such electrolytic

operations may be conducted; ihere is little doubt, how-
ever, that much has yet to be done before the separation

of metals from their ores will attain the position of a

really practical branch of electro-chemistry. We have-

noticed in the cases of copper refining by the wet way,
that many attempts were made in this direction long be-

fore a commercially successful application of the electroly-

tic method wasanived at, and we still hope and believe

that electricity will yet be practi ally employed in extract-

ing metals from their ores; indeed, some trials which we
have recently made in this connection are at least of a
very hopeful character." This paragraph could now well

be eliminated from his work. Electrical engineering firms

for the past three years have given this branch of the pro-

fession great attention, and with the result that their

efforts in constructing dynamos especially adapted for

this work have been successful. The United Edison
Company, with their unusual facilities for the manufactur-
ing of generators, promptly exploited this field, and are

now turning out dynamos to develop any amount of cur-

rent requisite for the capacity of the works treating the

ores. Many mine owners and operators of existing plants

treating ores in theold method have, from time to time,

been considerably exercised in their minds in reading and
hearing reports of the marvelous statements that have

appeared, about the output of the establishments already

provided with plants for treating copper oreelectrolytically

namely: i. The pureness of copper deposited. 2. The
recovery of the gold and silver, obtained by no other

method. 3. The cheapness of production. 4. The
ready sale of the product. These statements are so far

true, but the owners, on investigating the matter have

had great obstacles thrown in their way, as they could get

no information as to the construction of plants, being told

that the method is altogether conducted in a secret man-
ner. This consequently has damped their ardor and they

have returned to their old system of conductingoperalions.
But it may be at once stated that there is no real secret

process. Owners of electrolytic plants have, ho \ ever,

only adopted the ordinary wise and business caution of

when they have a good thing, keeping it as far as pussi-

ble, to themselves. The United Edison Company, with a

thorough knowledge of the whole system, can now contract

with parties to furnish them with a complete plant, in-

cluding motive power and generators, baths, pumps, and
with all the necessary information for conducting, with

financial succsi, the operations of treating ores by the

electrolytic method

Electrical Patents.

Issued June 24, i8go.

430.606. Magnetic Power Equalizer. William W. Alex-

ander, Kansas City, Mo
430.607. Electro-Mechanical Combination Lock. Will-

iam W. Alexander, Kansas City, Mo.

430 608 Electro- Mechanical Combination Lock. \Vill-

iam W Alexander, Kansas City, Mo.

430 622. Electric Lamp Support. James Chase, Roches-
ter. N.Y.

Of the nine claims the third is given:

"In an electric lamp, the combination, with a lamp-
post having an extended arm. of a suspended rising

and falling lamp, an oscillatory contactor switch lever,

and a rock-shaft having at its outer end an operating
lever and at its inner end a tripping-arm rocking with

the shaft and connected with the contact or switch
lever."

430.633. Electric Temperature Regulator. Lucien F.

Easton, La Crosse, Wis.

430,6-14 Regulator for Dynamos. William H Elkins,

Boston. Mass

430 636. Electric Circuit Controlling Apparatus. Edwin
R. Gill, Jr , Pleasant Hill. Mo.

430.*^37- Automatic Signal and Switch Controlling Ap-
paratus and Verifying Mechanism. Edwin R Gill,

Jr , Pleasant Hill, Mo.

430,645, Incandescent Lamp Hood. John Heath, Ply-

mouth, Mass.

430675. Trolley Carrier. David C. Nelson, Quincy, and
Walter R. Eaton, Cambridge. Mass.

The invention comprises two features. One consists

in a double arm trolley carrier and in an arrangement
of parts whereby the pressure of the trolley arms

—

the two being oppositely disposed^can be adjusted

and controlled to suit varying conditions of the wire.

The second feature of the invention is embodied in

a pivotal extension in which is journaled the trolley

wheel, and further provided with spreading prongs or

automatic "finders."

430,686. Switch for Electric Locomotives. Frank B. Rae,
Detroit, Mich.

430,688. Commutator for Induction Generators for Tele-

graph Lines. Walter S. Richards, Boston, Mass.

430,690. Electric Railway. William Robinson, Boston,

Mass

The invention consists in the combination of the con-

tact or working conductor, and a damper arranged to

prevent or absorb the vibrations of said conductor.

430,696. Insulator. William H. Seamon, Rolla, Mo.

The first claim reads:

"A cylindrical insulator for electrical conductors,

adapted to be bodily locateJ in a cross-arm or support
and having a longitudinal passage or bore extending
from terminal to terminal for reception of the conduct-
or, and having an additional parallel passage simi-

larly formed and located, and a tie wire located in said

additional passage."

450.722. Arc Lamp. James J. Wo^d, Brook'yn, N. Y.

The sixth claim is given:

' In an arc lamp, the combination of main and
shunt magnets, an armature and armature lever, con-

nected by a loose connection adapted to permit the

armature to move independently of the lever when ab-

normally aitracted by the shunt magnet, and cut-out

contacts carried by the armatureand lever, respectively,

to be brought into contact upon such abnormal attrac-

tion and arranged in two pairs upon opposite sides of

the lever, whereby normally a double contact is as-

sured, or in case of the lateral tilting of the armature
one pair of contacts at least is caused to act.

430.747- Telephone Exchange Apparatus. Joseph J.
O Connell, Chicago, 111.

The invention consists, first, in a double thimble

socket, with the different portions of which the differ-

erent sides of the limbs of the metallic telephone line

circuits are connected, one of said double thimble

sockets being provided, when multiple switch-boards

arc employed, on each board for each line; second, in

the pair of loop plugs, one being adapted to be in-

serted in the answering springjack of a calling sub-

scribers line, and the other being adapted to be used

as a test plug and to be inserted in the double thimble

socket of the line called for; third, in providing a high

resistance individual annunciator in each metallic cir-

cuit, so that when an instrument, as a telephone or

annunciator, shunts this high resistance annunciator it

will be prevented from being operated by any of the

currents liable to be thrown upon the line; fourth, in

providing a condenser of considerable capacity in a

shunt around the grounded test battery, to prevent

disturbances which might otherwise be caused by in-

duced currents from the circuit containing the battery;

fifth, in the key-board apparatus and circuits there-

for; sixth, in a special shelf provided at the rear of

the switch-board for supporting the different sets of
key board apparatus.

430,748. Telephone Exchange Key-Board Apparatus.
Joseph J. O'Connell, Chicago, III.

The third claim is:

"The test battery branched to different contacts,
one near the special test-circuit-closing spring of each
of several answering springjack switches of different

telephone lines connected each with two or more
switch-boards, and an annunciator in each of said
lines, and connections from between the coils thereof,
respectively, to the different test circuit springs."

430.758. Magnetic Ore Separator. Harris B. Smith,
Bridgeport, Conn.

430,764. Electric Lock. Charles B. Beers and William
B. Tuttie, Bridgeport, Conn.

430,804. Electrical Calculating System. Herman Hol-
lereith, St. Louis, Mo.

The last claim follows:
"20. In a system the combination, with the regis-

ter circuits, the switch to which thev are connected,
the series of wires leading to the integrator and con-
nected to the switch, and means for operating the
switch to connect any of the last-named wires with
any of the register circuits, of the carrying switch and
the integrating device."

430,838. Method of Electric Welding or Metal Working.
Mark W. Dewey, Syracuse, N. Y.

The invention consists in exposing or subjectingthe
said part or parts to be operated upon to the heat of a
continuous electrically heated conductor in proximity
thereto, thereby heating the said part or parts to the
required welding, working or treating temperature.

43''. 839 Apparatus for W^orking Metals by Electricity.

Mark W. Dewey, Syracuse, N. Y.

Claim twelve is:

"in an apparatus for electric welding and metal
working, a continuous electric heating conductor
adapted to inclose the work and provided with a lining

of powdered or granulated semi-conducting material."

430,8+6. Insulating Joint. Emil F. Gennert, New York,
N. Y.

430,865. Electrical Indicator. Harry W. Leonard. New
York, N. Y.

430,868. Regulation System for Electric Circuits. Cyp-
rien O. Mailloux. Brooklyn, N. Y.

The fourth claim reads as follows:

"The combination, with the storage battery, of a

re-enforcing dynamo in the circuit thereof, and a reg-
ulating coil in the main circuit for determining the re

enforcing power of the dynamo."

430.913. Telephone Mouth-Piece and Holder. Elizabeth
B. Bell, Washington, D. C.

"Claim 2: A holder for mouth-pieces, formed of

resilient material, having spring arms and prongs ex-

tending in line with the holder at the end opposite the

spring arms."

430,926. Suspending Device for Electric Conducting
Wires. William M. Davis, East Weymouth, Mass.

430 932. Manufacture of Incandescent Lamps. Thomas
A. Edison, Menio Park, N. J.

The process consists in filling the globe with oil of

turpentine, inverting the globe, heating said globe,

and expelling all of the oil by the tension of its vapor
and again heating said globe to expel said vapor.

430.933- Filament for Incandescent Lamps. Thomas A.
Edison, MenIo Park, N. J.

The fifth claim is given:

"A filament for incandescent electric lamps the en-
tire incandescing portion of which is in the form of a

tube
"

430,934. Electric Lighting System. Thomas A. Edison,
MenIo Park, N. J.

430,960. Telephone System. Isidor Kitsee, Cincinnati,

Ohio.

One of the especial features of the invention is that

no interruption occurs to talking lines, while others are

being cut in and out at the central station, and this by
reason of the fact that each subscriber works with an
independent current of electricit)'.

430,967. Fusible Cut-Out. Isaac N. Miller, Cincinnati,

Ohio.

430.974' Electric Connection. Hercules Sanche, Detroit,

Mich.

430,979. Burgla* Alarm. James Winegarden, Grand
Kapids, Mich.

430.990. Galvanic Battery. John II. Davis, Findlay, O.

430.991. Carbon for Electrical Purposes and the Process

of Making it. John H. Davis, Findlay, Ohio.

The second claim reads:

"The within-described carbon, composed of cal-

cined and ground shale and adhesive substance."

430.99-. District Police and Fire Telegraph. Charles C.

Drake, Trenton, N. J.

431,01 1. Electric Railway Signal. William J. Smith,
Charlottesville, and James W. Fox, Lexington, Va

431,017. Block Signaling System for Railroads. Mahlon
S. Conly, Hyde Park. III.

^31,018. Dynamo or Magneto Electric Machine. Thomas
A. Kdison, Menlo Park, N. J.

The first claim is given:

"The combination, with the commutator , of an
armature end composed of disks having tongues in-

tegral therewith for electrical union with the commu-
tator."

431,020. Dental Engine Motive Gear. Peter Brown,
Montreal, Quebec, Canada.
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Et^^BNE E. Phillips, Pteaident. W. H.. Sawykb, seo'y and Electrician.

AMEEICAU ELECTHICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and ADnunciator Wire, p.ubber Covered

"Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office, 10 Corllandt Street,

p. C. ACKEBHIAN. Agent.

EnGENE p. Phillips, President. John Carroll, Sec'y- Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(I,ISIITKI>.)

F^etoryf [St. Gabriel Locks, Montreal, Canada.

— MANUTACTUREK9 OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telepbone

and Incandescent Coids.

FARADAY CABLES.

THE "CI-ARK" IZy'IRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine,

In a letter from the IirePECTOR of the Boston Fire Underwriters' Union, under date of March
79, 1686, he says : "A Tlioroughly Reliable and Desirable Wire in Every Kespect."

The rubber used In Insalatlng onr wires and cables Is special]? chemically prepared, and is guaranteed
to &e waterproof, and will not deteriorate, oxidize or cracTc, and will remain flexible la extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical injury by one or more braids and the
whole slicked with Clark's Patent Compound, Thlch I3 water, oil, acid and, to a very great extent, Are proof.
Our insulation will prove durable when all others fait. We are prepared to furnish Single Wires of all

gauges and diameter of Inanlallon for Telegraph, Telephone and Elecirlc Lignts from stocK. Cables mad«
M order.

, EASTERN ELECTRIC CABLE COMPANY,'
- 61 and 63 Hampshire Street, Boston, Mass.
BENKT A. CLAKK, General Manager. " HERBERT H. EITSTIS, Electrician

JEWELL BELTING CO.;
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Out liglit Double Dynamo Belts are always made firom centers of whole
Mdes extra stretched.

' W. H. SALISBURY & CO.. Ctilcaso, III.

A. H. GAEHmER CO., Milwaukee, Wis.
TODD & STANLBT CO., St. Lonla, Mo.WESXE^ar .A.Q-E1TT3 :.{ ENGLISH, M0B8E & CO., Kantae City, Mo.

C Main Honae, IndianapoliB.
B. C. ATKINS & CO.,^ Bianch Honae, Memphis, Tenn.

( " " Ctiattanooga, Tenn.

FRANCIS W. PARKER,

Patent Lawyer and Solicitor.

SPECIALTY, ELECTRICITY.

1001-3-5-7 OPEBA HOUSE BLOCK.

CHICAGO. Hill.

FRANK T. BROWN, Late

PRIKCIPAL EXAMIKER ELECTRICITY,

n. S.PATE1IT OFFICE, "o^"''

Butterwortli, Hall, Brom & Smitli,

Patent Attorneys,

25-26 HONORE BUILDING. • • CHICAGO.

Two complete sets of U. S. Electrical Patents.

thcTurheh Brass Works

lasalibaveMake

Anything .

IN: Brass

CHICAGO.

NOTICE TO COliTRACTORS.

Electric Light Plant and Gas Works.

The ciaccil of the city of Clioton, in Henry
CQODty, MisBoari, will leceive eeahd proposale
unlil July 15, 1890, for liehtiDg the streete of the
c.ly, npon one or all < f tBp fi^iiowinir planf>, viz.:

let. FogRELKCTKic 4Kc Lights, of -2.u00-candle
po'er eacb, and ei.hty Electric Incandeacent
Ligbte o£3-2 cardie power eh(h.

iid. Eight Electr c Incandescent Lights of
100-candle power each, anl eghtv E.ectric Incan-
descent Li£^hts of aa-candli power f ach.
3d Seventeen Electic Arc Lights of 2,000-

candle power ea h.
4th. Twelve CJas Lights of 100 candle power

each, and eighty G-as Lights of 32-candle power
each.
Said lights tD be dlPtribiitpd and located accord-

in? to plans and specificat one on file 1q the City
Clerk's office.

Such proposals will be made upon each of eaid
pystoms separate y, and eepar ately for an all-night
or moonlight and a mldt)ii?ht light, andforat-rm

o * lAe jtars, with an option to the city to renew
the same for another term cf five vears.
The council reserves ihc right to accept any one,

or leject all of said proposals. Addresa
A. HAYAIIE, City Clerb,

ClIntOD, aio.
Dated Clinton, Mo., June 23, 1890.

WILLIAM S.BATES,

PATENT LAWYER,
264 Dearborn Street. Chicago.

17 YEARS EXPERIENCE IN THEPATENTOFriCE
AND THE COURTS.

NOW IS THE TIME TO BUY
AYRTON & P£RRY'S

Celebrated Spring Amieteis & YoltMCters .

No permanent magnets. Scale diviBions equal

throughout. Portable. Direct Beading.

We have received larse consisomentB from the
maber^, and are prepared to fill orders for

all ranges AT OKCE.

QUEEN & CO, PHILADELPHIA.
THIS IDEAI. ElffGIIffZ:.

Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOK CATALOGUE.

.l.IDE&SON,MannfactiireK

Chicago Office: 89 Lake Street.

St, Louis Office: 313 Olive Street.

^^N/^
INSULATED WIRES AND CABLES,

Electric Light, Telephone, and Telegraph,
Z*or jEk.er±B,l, SxL'bxxxax-lxie, a,xi.<SL XTxidlex-sro'u.xi.cl. TTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, - - - 13 Park Row, NEW YORK.
Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

.TSADE MASK.

BRANCHES:

ICDY ELECTRIC MAHUFACTUHIHG COMPAHY,
MANUFACTURERS OF

AUTOMATIC FLECTBIC HOTOBS
In all Sizes from One-half H. P. Upward.

High ^Efficiency, Perfect Regulation, Superior Workmanship, Ease o/

Management, HewiarTcdble Simplicity, Etc., Etc.

DiriffAKO ^' SXjiXSGTRIG <f^ I¥[ACHINEiS
For Electroplating, Electrotyping, Copper Eefining, Etc.

DDAXTnTI flDrTrTi NEW YORK. 33 Ohirch St.

DKAJlUll UIIILpIii KANSAS city, RIatto BuMlng.
BOSTON, ni Arch St.
New ORLEANS, 101 Camp St.

PHILADELPHIA. 508 Commerce St.

CHICAGO, 329 Rookery Building.

The EDDY ELECTRIC MFC. CO., - Windsor. Conn,
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ESTABUSHEO IN 1861.

E. BHGGOT.
WHOLESALE AND RETAIL DEALER IN

/ ELECTROLIERS,
COMBINATION

GAS AHD SLSCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BBAKCD STORB-

2134 Michigan Avenue,

Ca, In & Ola tm Ka Ka
The Northern Summer Resorts

of WUcodsId, Mlonesola. Iowa and Oikr-

ta, DOl ft reciting the famoup Excelsior

epriogs of Missouri, are more attrictiTd

during the prfsnt season than tver before.

An illustrated Guide BMk, descriptive

of a hundr.d or more of the choicest

spots of creation, on the lines of the

Chicsgo. Milwaukee i: St. Paul R'y. will

beeeni free upon application to A. V. H.
CARPKNTEn. General Pa!s;nger Agent,
Chicago, 111.

ELECTRICAL

BOOKS.
Send For New and Complete Catalogue.

Electrician Publishing

Company,
C Lakeside Building. CHICAG9.

THE MONON ROUTE
Affords choice of Four (41 Fiist Trains each

n-ay, commeiiclnK June I. 1890.

EVERY DAY AND SUNDAY, TOO
In ritllnitiirM Patent I'ertt'cled Siifely Vestlljuled Buffet

sikH'pers and Chair Cai-s l)elwpeu

CHICAOO and the OHIO RtVER.
Tlieso are all solid Pullman iralns of latest design

and Improvi'iucnts, consisting of ElPKant Day Coaches,
chair Cars, Composite Cars, Dining Cars and the very
Iltiest ol Buffet Sleeping Cais, equipped with Pullman's
I'crfeclcd Satety Vestibules.

Trains from (.InchiDatl and the Stmtheast, and from
Uiuisvllle and the South, arrive at Chicago In ample
time to connect with the morning and evening fast

trains for Milwaukee, Minneapolis, St. Paul, Omaha
and all points In the Ni>rthwest.
M»imtnK and evening connecUons made both at

L-'uLsviile and Cincinnati with the Fast Eiprrss Trains
i>r coimectlng lines for Memphis, KnoxviUe, New
Or'eans, Jacksonville and all points South.

At Indianapolis connections are made with all

dlvertflng lines.

Special Features: Steam Heat, Electric Light, Per-
lerted S:iit'l> Vfstl)mli-s.

Fur r;iit-, ttirniiiih and local schedules, address any
Ticket Aytiil nt [ho Miiuon Route.

Win F. Itlack. General Manager.
\V. H. MfUofl, Traffic Manager.
.Tinnes Ilurker, General Passenger Agent.

C.,B.<£Q.R.R.
—IS THE

—

Best Appointed Iiine
—FOR RKACniNO TilB

—

West, Northwest and Sonthwest.

POND
ENGINEERING CO.
707 and 709 Market St., St. Louis.

427 ''Tlie Ronkery " ( hicago.

31 Waterworks Building, Kansas C'ty.

319 Ramge Building, Omaha.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

Erected Ready for Service.
SPRCIAIiTIEB'.-Tlio AinilDirton .1- Sinn Etieine, Steel Bollera, Ireeon Link Belt. S'and-
•rd RoclLlDKand Sbeffleld Urntos, Lowo IleaUir, Hyatt Fitter, Blake I'ump, Korllng Injector, eto.

8BKD FOB i:.A.TE8T GATA1.0GITEt!l.

ELECTRIC MERCHANDISE CO

,

1 1 Adams St.. ..^St:...,. CHICAGO, ILL.

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
CatalOKuos Karnisbed. <'orreHponcleiice Mollcited.

Office and Salesroom. 1 1 Adams Street.

W. R. MASON, - - General Manager.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

8TILWELL&BIERGEMF6.C0.,

DAYTON, OHIO.

ox]Nroxi?<rjNr.A.TZ, o^xo,
MANUFACTURERS OF AND DEALERS IN

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS, ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

E'.ectric Light and Streif Railway Goods a Sptclaliy.

SBKO FOR C&TALOKIIB AND tiiPBCIAIi PRICEM.

'"'EMPIRE CITY ELECTRIC CO,
5 Dey Street, NEW YORK.

EI.EGTRICAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.

The Rae "Horn" Ammeter
A NCTT Sleaaiirlciff InHtrnment.

Send Tor Circular und I'rlce List.

LOCKWOOD INSTRUMENT CO..

91 Griswold St., DETROIT, MICH.

BLECKERT & NELSON,
MANUFACTURERS OF

Electric Light and Combination Piitues,

We make a specialty of faroishlo^ the trade with
Electric Bracke-e, Electroliers, Po- tables, Com-
bioa'ioD BracketB, and email fliEturee of all kinds.
Being manufacurerB we can e.ve ioweBt prices.

OFFICE AND PACTOUT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Semi for New Descriptive Circulars.

FOR SALE,
Oiielo-light 50 volt Djiianio
<iiie 25-light 50 volt Djiiaino
due 50-liglit 50 volt Dynamo
One 75-light 110 volt Dynamo
line lOO-light 110 volt Dynamo
One 150-Iight 110 volt Dynamo
Incluiling Lamps and Holders.

I. W. COLBURN & CO..
FITCHBURC, MASS.

REGULATION-DURABILITY

kmr^ SIMPLICIIY-SELF-CONTAINED

THE JOHN T.NOYE MFC CO. BUFFALO. N.Y.

FAIRBANKS, MORSE $c CO.,
St Louis, Chicagp, Kansas City, Denver. Omaha, St. Paul.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CELE-BRAXEO IVAXER 'WHEEI^ as particularly adapted to their use,

on account of its remarka1>ly stea,dy motion, bicrli Speed
and ffreat Efficiency, and larg^e i'apacity, for its diameter,
being double the PoMer of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-
ful effect g-uaranteed.

SBNO FOK CATAL.OGITE AXD PARTICUIiARS.
Our Horizontal "Victor" is highly recommended, as no geaic are required,

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12-inch VICXOR

XURJBIi\E!* arranged on a horizontal shaft, with Cast-iron Flume, Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

CLOBE CARBON co.^AKERs^-:^

VaUyj^LEVELAND, OHIO.^^ ron tL^ Ughtin.

SYNOVIAL DYNAMO OIL
SECOND TO NONE

Free from gum or aclde. By refiltering can be
need continuallv. Adopted by the largest Elec-
tric Plant3 of the West.

S. TAUSSIG. Agt.. 45 River St., Chicago.

I'UnilICO ^°'*l-l^^ °'* HICH SPEED WITH BOILERS, Etc.

rNulNtu For Driving Dynamos.
1 Complete Steam Plants Furnished and Erected.

LNGL SH, MORSE & G0.'^:';3r.r..

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Write for Prices and Samples.

WM. S. TnBNEB. J. LESTEB WOODBETDGE.

WOODBRIDGX: & TURNER^
Electrical Engineers and Contractors.

COMPIlETE E«(VIPIIIBHT of EE.ECTBIC RA1IjWA.SS.

Special and Experimental
MACHINERY.

Large Dynamos and Motors for Special Work
built to Order. Coal Mining Hanlage

a Specialty.

DOSE POLYTECHNIC INSTITUTE,
Im TERRE HAUTE, IND.-A SCHOOL OF ENQINEERINQ.
Well ciuloweii. well canirpe.l liepiirtmont^ of ?Ic-

try. Drawing. Extensive Shops A Labonitories. Ex-
penses low. Forcatftlo2»eatUlrossL".A.\V!iUlo, Lib ..

Steam Plants for Electric Light and Power. Arc md Incandescent Lights Installed.

Designs and Estimates Submitted.74 Cor-tlAxt.ca.t S-txreet. Hot^ "^orr^.
ELECTRIC LIGHT REPAIRING.

THE CONNECTICUT MOTOR CO.
OFFICE AND WORKS;

P

PLANTSVILLE, - - COJfW.
CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO so HOE.sk FO"«yER.

FIRST-C1.ASS IVORICMAXSHIP A3SD HICiH EFFICIKXCY.

NEW YORK, 127 Fifth Ave. BOSTON, 32 Oliver St. PHILADELPHIA. 17 N. Sixth SI.

HARTFORD, 14 Slate St. NEW HAVEN, 65 Orange St.

CORRESPOKDENCE SOLICITED WITH CENTRAL STATI0K8 AND INDIVIDUAL USERS.

^33.1-y IVXa-xxixfELot-ux-ex-s of X'-ure C3oi3%y&Tr ^exxxpereci fox-

Brush Copper, Commutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.

Eastern Office: 35 Broadway. General Western Office: 225 Dearborn St„ Chicago, ill. Factory; North East, Pa.

HOLMES, BOOTH «& HAYIDEKS,
FACTOBISS: WATEBBUBT, CONN.

haxttfactubbbs of

BARZ: AND INSlTIaATZSD ITITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlied by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the Intimidating medium
of H.EI'Ft A T?EJS, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE A^ORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHI i, PA,

THE SPERRY ELECTRIC CO
D. P. PERRY, Yice-Presldent and General Manager,

?

-MANUFACTURERS OF THE-

SPERRT IMPROVED STSTEM
-OF-

HIGH OR LOW TENSION.

1. The new Sperry apparatus free from repairs for twelve months.
2. That the new -perry Improved Dynamos can toe coupled in series with perfect safety.
3. That any nomberof lamps from one to capacity of dvnamo can be cut in or out of circuit,

singly or In ffronps. with perfect safety, and without sparking at the brnahea.
4. To absorb power In exact proportion to nnmber of lights burninR,

1, The new Aatomatlc Sperry Dynamos and Lampa aurpaes in efticlency those of any other
mabe.

4. That there Is greater economy In operating the new Sperry System than any other,
3, That our antomatlc regnlatfon has no eqaal: no rheostat, no wall boxes, no solenoid or

daab-poi.
4. That If you will visit our factory we can ahowyon the best arc lighting apparatus in exlatence.

We invite correspondence with electrical engineers. Intflndlng buyers, and Interested
people everywhere.

TBE mm mm C0„ ISS to 207 south Canal Street, CHICA'^O ILL,

SPEAKING TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Meclianical

ANNUNCIATORS AND BELLS
r-CrXiX. XiIlTX: .A.X.T77-.&.-SS .XIT STOOGE.

W. R. OSTRANDER & CO.,
2(, 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyn, N. Y.
" Send for Nhw Catalogue, out Au^st 1st.

The Detroit Electrical Worlis

ELECn RllLWII SISTEM,

CHEAPEST.

SIMPLEST. BEST

The Detroit Electrical Werks, Detroit, Micli.
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THE EVANS FRICTION CONE CO.
Have had their System of Transmission of Power in use for four

years, driving all classes of machinery.

THE FIRST APPLICATION OF THE SYSTEM TO THE RUNNING OF There are now 50 Dynamos and Railroad Genera-

tors running by the system, varying from lo to 80 H.

P. in twenty-three different stations, all giving per-

fect satisfaction, and there are in process of erection

plants for the use of the system, aggregation 1,200

H.P.,and at the present rate of increase this amount

WAS MADE JUST ONE YEAR ACO. will be over 5,000 H. P. by July i.

Illustrations of Plants using the System, with testimonials, will besJiown in thin spacefrom weeJi to weele.

Send for Catalogue
and General

Information to EVANS FRICTION GONE CO., 85 Water St„ BOSTON, MASS.

BALL
Standard.

Cross Coinpound,

Triple Expansion.

Tandem Compound

AUTOMATIC
gl^QIIIJ^CUTOFF

SELLING AGENTS:
C. R. VINCENT & CO.,

15 Cortlandt Street, NEW YORK.

J. W. PARKER,
38 So. Fourth Street, PHILADELPHIA, PA.

COOLEY & VATER,
'

224 Washington Avenue, MINNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Home Insurance Buiid'g, CHICAGO, ILL.

OMAHA ENGINEERING COMPANY,
Sheeley Bulldinfl, OMAHA, NEB.

KANSAS CITY ENGINEERING CO.
KANSAS CITY, MO.

ENGINES for Electric Railways and Electric Lighting.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.

John A. Roebling's Sons
niI.^Xa"0:F.^O'!FX7Z«.3E3Xt.S 0£^

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSEATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-

vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, GHICABO, ILL.

Works, Trenton, N, J, geo, c, bailey, Manager.
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TH B BUTLER HARD RUBBER CO.
33 Mercer Street, N£^^ YORK,

o MANUFACTURERS OF o

Of every description, including the celebrated HARD RUBBER BATTERY CELLS, manufactured under

Kiel's Patents for Pritnary and Storage Batteries. The cheapest and best Ceils in the market. Also

Sheet, Rod and Tubing (Kiel's Patent) for electrical purposes, at reduced prices. Standard quality Sheet, Rod,

Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes, constantly on hand.

HARD RUBBER SPECIALTIES OF ALL KINDS MADE TO ORDER. SEND FOR PRICES AND ESTIMATES.

For Sale by CENTRAL ELECTRIC CO., Chicago, 111.

FOB. THE SALE OF

PARTRICK & CARTER'S

KRANKLIN S. CihTER. CHiS M. WILKINS.
— TRADING AS

E. WARD W LKINS

PARTRICK ^ CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROi-RlETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

114S. Second St., - Philadelphia, Pa.
BST-a.BLISHBD iSSr.

Calaloenes and Dlsconnt Blieete -wlW be sent to those In the trade
upon receipt of application and business card.

Patent Needle Annunciators
and Supplies.

UNITED EDISON MFG. CO,

N. WEST. ELEC. SUPPLY & CONS. CO.,

WOLFE ELECTRICAL CO.,

SOOTBERN DIST. TEL. & ELEC. CO.,

San Francisco, Cal.

- Seattle, Wash.

Omaba, Neb.

fiJMingbam, Ala.

THE STANDARD CARBON CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric laight Carbons and 'Battery Material.

^^ A<^

SCHUYLER APPARATUS
IF TOTT WANT THE BEST

Arc Iviglxting S^r^teixx.

[^

Office and Factory, MIDDLETOWN, CONN.

Western pfliGe, Room 456,

:3C^,«^€I<0<
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HOGGSOIN'S
IMPROVED

Window SpikingM
THE BEST.

THE ONLY SFBfHa MADS HAVING

Screw and washeh for
each wire.

HOGGSON'S

TWT
IX3-

Fibre Wire-Cleats.

Sjves Bajtery and Wires.

Southern Electrical Supply Co.,

ELECTRICAL SrPPIIES
Of Every Description at Bottom Prices. Prompt Shipmenta

and Intelllsent Execution of Orders, Our Specialties.

823 LOCUST STREET,
STF. XjiC^XTXS, - AAXSSOXTXIX.

>^o^'/>

TRADE MARK.

WIRES, CABLES,

TAPE and CORD
FOR

PROMPT SHIPMENT.

HOGGSON'S
|lj2) IMPROVED

w Door Spring.

Has Shield to

Protect the Pin.

TH£ ONLY Spring made having
Screw and washer for

EACH Wire-

WHEN YOU BUY A MOTOR
PromANY Manufacturer or Dealer,

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
Send for Catalogue.

Automatic Switcli Co.,

No. 8 Keyser Building,

BALTIMORE, MD.

The Standard
Open Circuit Batteries

of the World.

PARIS
HIGHEST AWARD!

THE ONLY

GQLDMEDAL
ELECTRIC BATTERIES

EXPOSITION

1889

CONDA AXO

TRADE

GONDA
MARK.

LEGLANGH^ BATTERY CO.,

THE ONLY
Genuine Leclanclie Batteries

Made or Sold
in America.

149 West 18th St.,

NEW YORK.

i'l^Pi*^' PEI^FECJLY RELIABLE . MODAHGEFtaUS CURREUT^

k9 ?i:,

ry[urm#W^y2

I8r\

CANBEJCEMTf/

K^ffA^Jf'rcoMoniCAD

LECTRIC-Ll^ttT-

8c poWEP\ Co

78-30 Cortlandt

Hew York. \l

HEP ATV^RV ABW^Pf»C£S .

WESTEl ELECTRIC CO.,

We are tlie Exclnsive Western Agents for the sale of

Washburn & Moen's
Galvanized Iron Wire,

Galvanized Steel Wire, and
Hard Drawn Copper Wire.

Prices on Application.

CHICAGO. NEW YORK.

JOHN STEPHENSON CO.,
i_ns<^iTE:ii3,

NEINT YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.
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NOW READY! NOW READY!!
Third Edition Dynamo Tenders' Hand-Book, with moonlight schedule for 1890. Second Edition Incandescent Wiring
Hand-Book with additional chapters. An astonishing record: l^he rapid and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Filteen ThouEand copies within Eighteen months, as follows:

Dynamo Tenders' Hand-Book, 1st Edition 2,500 Copies.

2d • ... 2000
" 3d ' (.Just ready.) 2.0r0

Inofndesocnt Wiring " 1st " 2.500 "

Incandescent Wiring IIiind-Book, 2d Edition.... (Just ready.) 2,.500 Cop'es.
Bell Hangers' " " 1st " 2.500

" 2d " 1.000

Total witliin Eighteen months IS.dOu

Bell Hanger's Band Book,

BY F. B. BADT.

PRICE $1.00. 106 pages, 97 illustra-

tions, flexible cloth binding, type page

5*x3 inches. First edition exhausted, sec-

fnd edition now rtady, miking a total of

3.250 copies printed to dale. Just the

book for people engaged in selling, install-

ing or handling electric batteries, electric

liells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting app ratu», electric heat apparatus,

etc. t tc.

TABLE OF CONTENTS.
VOLTAIC BLKCTRICITT.

Contact Series.

Tne Voltaic or Galvanic Cell.

Generation of Current.

Local Action.
Polarization.

DESCRIPTION OF BATTERIES.

The Smee Battery. The Grenet Battery,

The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Carbon Battery.

Nickel Plating Battery.

Fuller's Mercury Bichromate Battery.

The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.

Gravity Batteries.

Dry BHtterles.

Classification of Batteries.

ELKMESTABT DATA.

The Electric Current.
Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Connecting Batteries.

Cells Connected In Series.

Cells Connected In Multiple Arc.
Recapitulation.

Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Colls.

Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
Pufh Buttons.
Buzzer.
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess System.
The Western Electric Company's System.
The Double Wire System.
Partrick & Carter System.
The Electro-mercuilal Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gas Lighting Apparatus.
Portable Gas Lighters.

Apparatus for Public Buildings.
Apparatus for Itesldences.

A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

BtJNNraa ELECTRIC WIRES.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators.
Best Time for Wiring.
Extra Insulation.

TESTING INSTRUMENTS.

Detector Galvanometer and the Magneto
Bell.

Tests for Faults.
Bell Hangers' Tools.
Wire Tables.
Specifications for Wiring a Hotel.

Dynamo -Tenders' Hand -Book.

BY F. n BADT.

PRICE |100. First and second edi-

tions exhausted ; third edition now ready,

making 0,500 books printed to date, con-

taining additional pages and moonlight

schedule fjr 1890. 93 pages, 70 illustra-

tion?, flexible cloth binding, size of type

page Six 3 Inchts. Designed for dynamo
tenders and linemen, stationary and ma-

rine engineers. Just the book for men
who wish to learn how to operate and care

for electric light installatlo.s. The only

book of the kind in the English language.

TABLE OF CONTENTS.
ELEMENTARY DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.

Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWER.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.

Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACBINES.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Starting a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets
Testing the Wire Colls of a Dynamo for

Contact against Iron.

DISEASES OF DYNAMOS.
Non-General Ion of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
Trimming and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.

Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.
Ground Detector.
Switch-Board.

CIRCDIT8 OR L&ADS.

Outdoor Leads for Arc Lighting.
Outdoor Lsads for Incandescent Lighting.
Arc Circuits inside of Houses.
Incandescent Circuits Inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMULATORS.— DKSCniPTION AND OPER-

ATION OF ACCUMULATORS.
SAFETY RKflCI.ATlONS.

Rules of Ihe Boston Underwriters' Union.
English Regulations.
Abstract of Ihe Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Incandescent Wiring Hand-Book.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem,
Construction Tools.

BY F. B. BADT.

PRICE $100. Tj pe page 5^x3 Inches,

flexlbl« cloth binding, 7i pages, 41 cuts,

and 5 tables, three of which are 12x18
inches. These tables give at ouce and
without any calculations, the size if wire
rpq u red i n ea"h case for any percentage of

loss. First edition exhausted, second edi-

tion containing additional matter now
ready, making 5,000 copies printed to date.

A timely boon, containing full illustrations
for Incandescent wiring and complete in-

formation concerning m'ithods of running
wires, location of safety devices, splices,

insulation, testing for faults, wire gauges,
general electrical data, cilculating sizes of
wire, wiring of fixtures, elevators, build-
ings, Isolated and central station plants
The onfy book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire System.

METHODS OP RDNHINQ WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building Is Being Con.

structed.

b. In a Completed Building.

LOCATION OP SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.

Conductivity.

Divided Circuits.

Work, Energy.

CALCD LATINO SIZES OF WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

Olllce Building.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges In Circular Mils.

Table No. 2, Electric Light Conductors.

Table No. 3, 50 Volt Lamps.

Table No. 4, 75 Volt Lamps.

Table No. 5, 110 Volt Lamps.

Elements of Electric Lightiog.

BY PHILIP ATKINSON, A. M.. PH. D.,

260 pagee, 13 mo. 1C4 i;iaetratioD9. Price $1.50

This book l3 a revision of the popular series

of articles wbich ran through the Western

Electrician under the same title. A
complete and comprehensive treatise on elec-

tric lighting giving the latest practical facts

with the least amount of technicality and

mathematical formula'; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricity a Mode of Molecular Mo

TiON. Principles of the Dynamo.
The Armature. The Commutator. Closed

Circuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Ccrrent Dynamos.
Principles of the Alternate Current Dynamo.

The Siemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Weeting-
house Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Westou Dynamo.

The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. Ihe Ball Dynamo.
The Mather Dynamo. The Van Depo'ele Dy-
namo. The Hochhauseu Dynamo . The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-

lation. Quantity and Intensity. Eleclric

Units. The Volt, The Ohm. The Ampere.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car

pentler Ammeter. Ayrton and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Perry's Spring \*oUnieters and Ammeters.
The UnTtedStates Electric Lighting Co. 's Am-
meter. Tlie Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's
Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunsou Photometer.

TuE Arc Lamp.
Principles of the Arc Lamp, Arc Light

Carbons. The Jablochkoll Electric Candle.
Tbe Jamin Electric Candle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-Duboscq Lamp. The Serrin

Lontln Lamp. The Brush Arc Light Lamp.
The Incandescent Lamp.

Reynier's Lamp. Early Experiments. In-

candescent Light Carbons. The Edison Car-
bone. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

TuE Storage Battery.
Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
Plante Battery. Faure's Secondary Cell.

Chemical Reaction In tbe Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.
Resistance and Current of Cell. Weight of

Cell and Thickness of Plates. Cause of
Buckling. Variable Resistance of Electrolyte.

Inspection. Formation of the Faure Battery.

The Julien Accumulator.

Electric Distrirution.
Arc Light Distribution. Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation. Series Multiple Installa-

tion. Combined Arc and Incandescent In-

stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current System. Meters. Fuses.
Switch Boards. Lighting Mines. Installa-

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building, CHICAGO.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., c,^^^'I^VT±^^.

LAIVIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

W. D. Sargent, Prepiddif. Joun A. Babbett, Vice-Preeideot and Cone. Electrician.
E. H. Cutler, Treaeurer and Manager. Frame A. Pbrret, Electiiclan.

THE ELEKTRON MFG. CO.,
79 and 81 Washington St., Brooklyn, N, Y.,

-MANUFACTURERS OP TBE -

PERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled in Simplicity and Durability. The only Machines having

ImiiM Field lagDets
HIGHEST

AWARD
AT

PARIS

EXPOSITION.

OF SOFTEST CBARCOAL IRON,

BY MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtalnrd tlian Is possible
ollierwlse.

Automatic Motors 01 all sizes and for all pur-
poses. Aiilomatic Dynamos
for Incandescent Electric
Liehtlnc. Isolated Plants
for Stores. Factories, etc..

-±f^- asppcialty. Moisture-proof
Motors and Dynamos for
use ill Mines and damp
places.

ST. LOUIS ELECTRICAL SUPPLY CO. P
High Grade Wires, Weatherproof Wirs, Pins, Brackets, Cross Arms, C. & W. Mica Railway Insulators, Cut
Mica, Sheet Mica, Fuse Wire, Soldering Salts, Tapes, Tubing, Class and Porcelain Insulators, Sleet Proof
Pulleys and Arc Light Windlasses, Incandescent Uamos, Porcelain Cut-outs and Switches, Everything Electrical
Required for Electric Light, Power and Railway Companies. Agents for Noveliy Electric Supply Co.'s Specialties,
and Could & Watson Co. Write for Quotations. ^ __^ _ ___

Favor Us with Your Orders. 403 North 8th Street, ST. LOUIS, MO.

EXCELSIOR ELECTRIC
UANiri-ACTIIBERIS OF

Arc Bfld Incandescent Apparatus
FOR LIGHTING,

Arcilncandescent Motors,
Electro-PlatlDg and Electro-Deposition Macbines.

Distinctive Features;

LIGHTEST WEIGHT, LARGEST OUTPUT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC BEGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.

For estimates and other information, address:

'WESTERir OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW YORK OFFICE:

115 BROADWAY, NEW YORK:
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COMPANY
I

MANUFACTURERS OF 'wt<iti**ini*iif«i«K>k<iu'u>

THE JULIEir
Electric Storage Battery.

Exclusive licensees for the whole of the United States of the Storage
Battery Patents of Charles F. Brush (lately owned by the

Brush Electric Company), and sustained by the Circuit

Court of the United States.

Electrical Accumulator Company vs. Julien Electric Company, 38 Federal Reporter, 117.
Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679.

BATTERIES ^" LIGHT^ POWER,
SOLD AT PRICES SO LOW AS TO DEFY COMPETITION.

For Agencies and Licenses apply to the Company's Ofllce at

120 BROADWAY, NEW YORK CITY.
All other inquiries, more especially thoEe in relation to Purchase of Batteries, should be

addressed to the Philadelphia Oflace of the Company.

926 Drexel Building, PHILADELPHIA, PA.
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Primary Batteries
FOR

Honsehold, Experimental, Scientific and other Purposes.

JAMES H. MASON,
MASDFACTDRiye ELECTRIClAti.

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N- Y.

CeMPLETE PLANTS FOE
SMALL STORES.

GREAT IMPROVEMENTS.

Guaranteed aa representeA.

These Batteries are in practical use,

and giving perfect satisfaction.

Barnes' New Sensitive Drill
Speed, from io 1600 revolutions withoi

This new sensitive drill embodies
principles not found in other tools of
its class, is simpler in construction
and more effective in operation than
any sensitive drill in the market.
The speed of the drill spindle can

be increased or diminished iii-

staiitly, or the motion reversed
without stopping the machine or
shifting belts.

More or less driving power
can be applied to the drill spindle, as

the size of the drill or the nature of
the work may demand.
We claim for this drill superiority

both in simplicity of construction,

which renders it less liable to derange-

ui stopping the machine or shifting belts,

ment, and in effectiveness of opera-
tion, on account of the variation of
speed and power being so completely
under the control of the operator,
whereby all the adjustments are made
with the least possible loss of time.
It is smooth and almost noiseless in

operation, and entirely free from the
vibratory motion commonly found in

drills of this class, where the spindle
is driven by belt.

Sold subject to trial, with single or
multiple spindle. Send for Catalogue.

W. F. & Jno. Barnes Co.
ROCKFORD, ILL.

Address. No. 161 Euby Street,

tVE!$TERN A«EXT WESTKKX A<;E1VT
I. W. OOIiBURX'S EI/ECTKICAl, DEPABTMESfT

DYXAM08 AND MOTOBS. SEW HAVEST CLOCK CO.

G. A. HARMOUNT,
MANAGKR

MONITOR ELECTRIC CO.,
14-9 WABASH AVE., CHICAGO, ILL.

WHOLES.\LB DKALER IN GENERAL

ELECTRICAL SUPPLIES.
WESTEKX ACEXT EOK

ALFRED F. MOORE'S
I l-:.STABLISHKD l^iO.

ELECTRICAL WIRES AND CABLES.
;iectno Light, Annunciator and Olllr-e Wires. Inciindescent :ind Butter\' CordS; in

fiict. every kind of Wire known lo the Klectrical Trade.

ELECTRIC RAILWAY

More than one hundred different
street railways in operation

or in course of con-
struction.

More Than 175
separate orders

From Street Railways for Electrical Equipments.

The Sprague Electric Railway System has
been proved to be the most

DURABLE,
RELIABLE,
ECONOMICAL,
CONVENIENT.

ELECTRIC RAILWAY k MOTOR
COIHPA.SrV,

I6and 18 Broad S', NEW YORK.

THE HEISLER PATENT LONG DISTANCE
INCANDESCEliT ELECW LIGHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Spfcially adapted for Street, Commercial, and Domestic Illumination from Central Stalions. Plant may be located

where power can be secured Cheapest, even if miles distant from the Lighting. Safety, Reliability, and Financial Success

fully demonstrated. Plan of Wiring the 81mple=t, Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy

and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contaiiied, and Perfectly Automatic.

SEMD FOB CIBClTIiAB. COBBESFOaiDEKCE BOI.IC1TED.

809-817 South 7th Street,

XSIiESCTRIC IiIGHT CO.,
ST. LOUIS, MO.
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ELECTRIC RAILWAY SYSTEM
BY THE VERDICT OF OVER FIFTY RAILWAY COM-

PANIES HAS BEEN DECLARED

A PRACTICAL AND COMMERCIAL SUCCESS.

Schedule Time Resularly Maintained,
No Destruction of Apparatus,

Slight Cost for Repairs,
ARE THE DISTINCTIVE FEATURES OF THE

Ibonson-lonslon tailway System I

FIFTY ROADS IN OPERATION.
THIRTY ROADS UNDER CONSTRUCTION.

TWENTY CONTRACTS JUST CLOSED,
MAKING A GRAND TOTAL OF

ONE HUNDRED ELECTRIC RAILWAY COMPANIES
USING THE THOMSON-HOUSTON SYSTEM.

Illustrated and Descriptive Pamphlets Furnished to Prospective
Purchasers. :i

THOMSON-HOUSTON ELECTRIC CO.,
MAIN OFFICE: 620 ATLANTIC AVE., BOSTON, MASS.

148 Michigan Ave , Gbicago, lU. Wall and Lloyd Sts., Atlanta, Ga. 403 and 406 Sibley St., St. Paol. Minn.
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TBI Knapp Electrical Works,
General Western Agents,

PERKINS ELECTRIC LAMP CO.

TO FIT ANY SOCKET,

ALL GAULLE POWERS,

AHY YOLTAGE,

AHY EFFICIEHCY.

The following are a few ofotir testimonials:

Your lamps (Perkins) instead of lasting 600 hours
have averaged over 1,000 hours without growing black or
dim.

—

Church Geeen Electric Light Co., Boston, Mass.

The life of the lamps is more than guaranteed, and
when burned out they are perfectly white.—H. Heuck,
Heuck's Opera House, Cincinnati, Ohio.

The lamps average their full guarantee, and some have
been burning 3,000 hours. — Oaklaxd Paper Co , Man-
chester, Conn.

We have run all our lamps (Perkins) over 1,200 hours
and none of them have given out yet.—Z. Ceaxe, Jr. &
Bro., Dalton, Mass.

The light bums up to 16 c. p., is clear, and does not
discolor.—J. D. Wiltbout, O. W. Holmes Hospital, Bea-
trice, Neb.

They (Perkins lamps) have more than met our expecta-

tions, as they excel the guarantee by some 2,000 hours.

—

H. B. Claflin, New York.

CRIMSHAW WHITE CORE

FOR

TELEGRAPH,

TELEPHONE,

ELECTRIC LIGHT

McLennan Switcli. Paisiie S'witclL Arc Lamp Wall Switch. Arc Lamp Ceiling' S'wltclx.

GALES COMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

THE KNAPP ELECTRICAL WORKS,
54. & 56

Franklin St., CHICAGO, ILL
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^HK

^1^ 171 RANDOLPH ST., Z/ff

C-H-I-C-J^-O-O.
MANUFACTURERS OF

BARE AND INSULATED

WIRES AND CABLES
ixriD

GENERAL ELECTRICAL GOODS.

Catalogues or Quotataons upon Application.

NO CHARGE MADE CUSTOMERS FOR EXPERT ADVICE.

IL la.r^e and -^srell a^ssorted
stock: of Shield Brand and

Hatoirsha^Kr 'SSTires constaxitly on
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THE BRUSH ELECTRIC CO.
CLAIMS THE EXCLUSIVE RIGHT TO

MANUFACTURE, SELL OR USE

The enjoining clause of the Decree of the Court in the case of The
Brush Electric company vs. The Fort Wayne Electric Light
company is as follows:—

i(t'6. And it is hereby ordered, adjudged and decreed that the said defendants, the Fort
"Wayne Electric Light company, Henry Q. Olds, Perry A. Randall and Banald T. McDonald,
"together with the officers, successors, or assigns, agents, attorneys and employes of the
"defendant corporation, be, and they hereby are, perpetually enjoined and restrained from
"making, using, selling or vending any arc electric lamps in which two or more pairs of
"carbons are independently adjusted and regulated by one and the same regulating mechan-
"ism, and are separated and burned successively, to secure the continuous burning of one
"pair of carbons prior to the establishment of the arc between the other pair, substantially
"as described in the specification, and claimed in the first claim of said letters patent, No.
"219, 208. and also from making, using, selling or vending any electric arc lamps contain-
"ing the invention, or inventions, substantially as described in the specification, and claimed
"in the second, third, fourth, fifth or sixth claims, or any of said claims in said patent. No.
"219, 208, or any imitation, or substantial equivalent thereof constructed substantially as
"described in said specification, and as claimed in the said first, second, third, fourth, fifth or
"sixth claims, and that an injunction issue forthwith accordingly. And it is further ordered,
"adjudged and decreed that the defendants pay the cost herein to be taxed, and that the com-
"plainant have execution therefor."

ARC LIGHTIN6 APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENCE LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRICU
FORT WAVNi:, izgi)»

nniiiiriictni-ers of the

SLATIERY INDUCTION SYSTEM
OF

Incandescent Lighting,

-AND TUE-

WOOD SYSTEM
OF

Arc Lighting.

SLATTERY DYNAMO. UMP AND CONVERTER.

The Most Carefully Worked-out and Complete
Alternating System of Electric Lighting

in Existence.

Armatures and Converters Guaranteed. 18-16
Candle Power Lamps to the Mechan-

ical Horse Power Guaranteed.

WOOD DYNAMO.

CORRESPONDENCE SOLICITED.

MAIN OFFICE AND WORKS, FORT WAYNE, IND.
NEW YORK OFFICE,

I 15 Broadway, Boreel Btdg.
SAN FRANCISCO OFFICE,

217 Sansome Street.

CHICAGO OFFICE, PHILADELPHIA OFFICE,
185 Dearborn Street, First Floor, 907 Filbert Street,

W. J. BUCKLEY, Manager. C. A. WILBUR, Manager.

PITTSBURGH, PA., 533 Wood Street.

CITY OF MEXICO OFFICE, F. ADAMSi Successor.

BERaiHtiLITIT & CO.,

ELECTRIC LIGHT, COMBINATION

ADAPTED TO ANY SYSTEM OF INCANDESCENT LIGHTZNG.

ALL APPLIAICES FOR THE ECISOH ELECTRIC LIGHT.

Illustrated Catalogues, Designs and Estimates Furnished on Application. Correspondence Solicited.

Office and Works, ) •Kr-c^-wwr Trrfc-Dxr i
Show Rooms,

292-298 Avenue B, j

-W-t-W XUUlk
\ 65 Fifth Avenue.

T. W. WILMARTH & CO., 227 State Street, CHICABO, ILL.

AGENTS FOR OUR FIXTURES IN THE NORTHWEST.
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Ireson's Self-Adjusting Leather-Link Belting.

Patd. Hov. 16, '88.

BspBcIaUy &dapt«d for
all Stectrlc purposes and
otfaertilgh^pe««amtichln-
ery.

Send for Ireson's Blaa-

trated Treaties on Self-

AdJQBtlng Leather Link
Belting, famished gra-

1 taltOQBly.

Manfd by CHARLES L IRESON, 97 High St., Boston. Mass.

THE ACME OF FINE CONSTRUCTION.

Standard Underground Cable Co.,
Westinghouse Builaing, PIXTSBTJItGH, PA-

G. L WILEY, i»>pr. New York. F. E. DEGENHAROT, «»ag». Chicago.

THE HOLTZER-CABOT ELECTRIC CO.,
MANTJFACTTRERS OF AiTO DEALERS IN

'

EVERYTHING ELEOTRIOAL
8EKD FOB %S«-FAeE CATAI.06DE,

111 Arch Street, BOSTON, MASS.
SPECIAL AGENCIES [

BAKER, BALCH & CO., Seattle, Wash.
J Paul Seilers Electbicai 'Works, San Francisco, Cal.

A famine of our manafactnres can be foond at our Agencies.

ROOT'S WATER-TUBE BOILER.
SAFE. ECONOMICAL. DURABLE.

AN EXCELLENT '

ELECTRIC PLANT BOILER.
Adopted by the £fli80n Electric liislitCom-
Sanit 8 at Philadelphia, Detroit, St. Paul, Coltim-
astnd CinciDDati; (jIbo the Brneh Electric Light

Co., of Lonievllle, and others-

ABENDROTH & ROOT MFG. CO.,

28 Cliff Street, New York.
ROOT SECTIONAL SAFETY BOILER.

'

BRANCHES: BOSTON, Philadelphia, new Orleans, dallas and Chicago.

(3121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie iDdia-Bnlilier anil Ilntta-Percla iDsnlating Go.

Vulcanized India-Rubser Cables, to any
specification up to 8,000 Megohms per mile.

ABsoLirTELy Pure Rubber Cables,

Concentric Cables, any miUage, Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

manufacturers of

Three and Two-\\^RE Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables oi High insulation

and Long Life, all millage.

WV. M. HABIRSHAW, F.C.S.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LICHT

Installations

Standard Marikk
Cores to any Millage
or Specification up to

9,000 Megohms perknot

'nvo- Circuit" Concen-
tric Cables, both cir-

cuits, 9,000 Megohms per
knot

Navy Portables, Sils,
Cotton and Hemp.

Bell Wire, rubber cov-

ered, for Marine Work.

Pliable Cables, for

Search Lights.

DAY'S KERITE INSULATION.
The acknowledgred Standard for durable and high

Insulation. Its merits proved by a record of oyer
'^-^ quarter of a century. Adapted to all electrical purposes.

Metric Light and Power.

Telegraph and Telephone.

Railaay and all other

Bruchea si Signaling.

Aerial Use,

All Sizes Subterranean Mt9t

Lead Encasad Wiret.
s-i-na'in. u.e

Gohcealed Wiring in lil Locatiqnt.

6E0R6E B. PRESCOTT, Jr., 6en. Agt., I6 Oey SU NEW YORK.

'Westem Electric Co., Chicago, HI., Sole Agents for the West.

ANSONIA BRASS & COFFER COMFANT,
sol. Manufacturer, ot COWLES* PATENTED ,

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

C B B A

/u//u)^JUM(Jj^M/Jy//y/y/y////.'///jy/////'y'

CUT saoWtKO 6TVXK Or INStlLATIOH.

4it—Copper Wire- B. J?.—Two Braids, saturated with Fire-Proof Insi

tttorated with a Blacky Weather-Proop Composition.
, , . . .

Approved by New York Board of Fire Underwntera. Hnllki ftmmhed npoa

; Copper Wire, bare and covered, of every descripuon.

FACTORIES:
trie Copper Wire, bare and c

WAprRAOM« i '9 »"'' 21 Cliff St, New York.
wAHtKvuna.

^^gg ^^^ ^ gg wabajH Ave., Chicago, III. ANSONIA, COHN.

THE EDISON MACHINE WORKS,
MANWACTUBEBB OF

WeatherproofWire. Insulated Iron Wire. MagnetWire. Rubber Covered House Wire.
Annunciator Wire. German Silver Wire. Oflace Wire. Flexible Brush Holder Cable.

Gas Fixture Wire. Arc Lamp Cords. Tinsel Cords. Flexible Cords.

Telephone, Telegraph and Electric Light Cables.

PARAGON TAPE.

JAMES F. KELLY, General Sales Airent. - 19 Dey Street, NEW YORK.
WOBK8: 8CHJEJH-ECTADT, N. T.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectrio

Itighting Apparatus.

<J20 Atlantic Ave.,BosToN, Mass.
148 Micbii;an Ave , Chicago, Iix.

115 Broadway, New Yobk, N. Y.
215 W. 4th St., Cincinnati, Ohio.

N. y. Life Ina. Bldg., Kansas City, Mo.
l^r< N. 3d St., St. Louis, Mo.

234 Montgomery St., San Feancisco, Cal.

£lectric Railway
Equipment.

Electric Motors.

Arc Uynamo.

No better proof of the superiority of our arc apparatus can

be offered than the fact that of the 21,000 arc lamps operated by

Gas Companies in this country, over 11,000, or 52 per cent,

are Thomson-Houston. The dynamo is entirely automatic in its

regulation, perfect in mechanical construction, and economical in

operation. The lamps burn steadily and uniformly, and hold

their adjustment better than any other lamps on the market.

Our direct current incandescent dynamo is rapidly gaining

favor with practical electric lighting men, as its many features of

excellence are recognized. Like the arc dynamo its regulation is

automatic, permitting any number of lamps to be thrown on or

off without in the least affecting the others in service. Our incan-

descent lamps have an unequaled record for long life.

Direct CTnrrent Incandescent Dynamo.

Alternating; Current Djnnanio.

The problem of long distance incandes-

cent lighting is practically solved by the

alternating current dynamo, and to meet the

demand for a machine of this character we
have constructed what is unquestionably the

most perfect alternator offered the public to-

day, embracing as it does, all the features

that combine to make a perfect dynamo—
automatic regulation, perfect mechanical con-

struction, highest efficiency, and economy of

operation.

3Iotor.

The employment of electric motors for driving small machin-

ery is becoming so common, and its advantages so well known,

that it is unnecessary to elaborate in this direction. In the con-

struction of our motors we feel that we have reached a point

where their superiority cannot but be admitted.

LIGHTNING ABBESTEB—KW of our installations

are protected from destruction and injury by our lightning arres-

ter, which we will fully guarantee to operate successfully in every

instance. The Company guarantees to repair or replace apparatus

injured by lightning where these arresters fail to operate.
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aOMPAKY,
DYNAHOS. NEW YORK. H0T0E8.

C SCHUMACHER, Pres'J. VICTOR SCHALLER, Treas. P. CUUS, Gen'l Manager.

Office: 63 Broadway. Factory: 162 and 164 W. 27tli St.

Our Dynamo is cast in one piece, and combines inde-

structible solidity with the greatest simplicity of design and
compactness; the highest efficiency with a total absence of

the many objectionable features of the machines heretofore

in use. No outside magnetism. Current generated without
sparking, therefore steady light, and small wear of brushes
and commutator.

C. .r. THOSIPSOSr, lOO Kast ronrth St., St. Paul, Iliiiii„ Aeent.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, • - IOWA.

]Bl-JII_rD^I=S^ CDF

Complete Central Station
kSTX)

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OUR. DYNAMOS are unsurpassed bj auy made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned Perkina Incandeaeent Lamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

GLOBES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL CLEAR, ETCHED, ROUGHED, ETC.

ADJVPTED TO ALL

729 BROADWAY, NEW YORK.
(Cor. WAVERLY PLACE), and

43 SIXTH AVE., PITTSBURGH. PA.

Prices Reasonable. - Write us for Gataiogue and Price List.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
UANTTFAOTUKBRS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from.

M6H.P.to50H,P.

The supremacy of •THE BAXTER MOTOR" over all others has been thoroughly established,

and we are now prepared to fill orders promptly.

E-«7-ory TULoto-r la Crix«.r«i.xxto©cl..
send lor Price Ojists ana aeatiuiuniaia. AaareSb,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III-
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THE IVATKO]^.A.t, CAI^BOIV CO
CleT7-ela,rLd., Ol^io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.
GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
iroH.

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

J AS. F. KELLY, General Sales Agent, 19 Dey Street, NEW YORK
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«̂ ^^}
ELECTRIC

I Y COM
1 90 £ 1 92 Fifth Avenue, CHICABO, ILL,

lilt

THE DENVER CONSOLIDATED ELECTRIC COMPANY,

General 0£B.ce: 1534 Lawrence Street.

DENVER, COLO., June 26, 1890.

MR. GEORGE CUTTER,
Manager.

GREAT WESTERN ELECTRIC SUPPLY CO., 5th Ave.. Chicago, III.

DEAR SIR:—SaoLples ot Simplex Wire have arrived. Have had No. 6 in bucket of

water with bucket connected to one side of Brush Dynamo and wire to other side, and
nothing but insulation to prevent shdrt-circuiting a potential of 2208 volts, for over 50
hours, and it is as good as ever yet and apparently good for a long time. The other wire
tested gave out under same test in 1 hour, 40 vninutes, and it is an expensive wire too.

(Signed.) H. BOTTOM LEY.

This talks better than the order for 1,000,000 feet which we
refused, because the price offered was less than the

cost of making a reliable insulation.

We will not Lower the Quality of Simplei Wire.
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CROSBY DRY BATTERIES
FOR OPEN CIRCUIT WORS.

ELECTROMOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 10 AMPEHES.

ADVANTAGES OF THE CROSBYDM BATTERY
FOR OPEN CIRCUIT WORK.

THE CROSBY DRY BATTERY Is the best

Open Circuit Balterj in the marliet. I',

po(s;sse8 all the advantages claimed for

any Op€n Circuit Battery, and is capable

of psiformlng more worl< than any other.

In addition to this, It Is the most reliable,

most compact, most durable and simplest cell

yet discovered. It Is £0 constructed that

it is not destroyed or seriously injured by

short circuiting, and we are prepared to

prove at any time that Its power of recuper-

ation is proportionately greater than that of

any other. For Electric Bells, Gas Light.

Ing, Burglar Alarms, Annunciators, Tele-

phones, Sllcrophonts, Medical Electrical

Purposes, Electrical Clocks, and all the

uoes to which Open Circuit Batteries may

be put, it has no equal, whether it be com.

pared wiih Liquid or other Dry Batteries.

We guarantee depolarization, absence ol o(-

lensivecrystallizalionand perfect cleanliness.

The Crosby Battery Is the only Dry Battery

sold semi-charged. It does not work until

wanted.

The preference as between Liquid and Dry

Batteries should always be givtn to the

laller. provided the amount of working

power required and a constant current can

be obtained. No lorm ot Dry Battery has

as yet been placed before the public,

except the Crosby Dry Battery, which will do

the work ot Wet Batteries and give a con-

slant supply of Electricity sufficient lor reli-

able Open Circuit worl( at all limes. The
advantages of a Dry Battery are obvious,

because Wet Batteries, of whatever form,

are constantly giving out offensive odors

and spoiling everything with wkich their

fumes come in contact. They are disagree-

able and uncleanly machines, unsightly in

Crosby
Electric Company.

"/m^

CROSBY DRY BATTERY,
(Patented April 2d, 1889.)

'osTE-WT' -stork:, tr. s. ^.

This Battery is Sold Semi-Charged.

To Fully Charge Battery •—Remove the _cover and pour in

SLOWLY thiaugh the holes in the top ONE GTLL~6f'pure'water, divided

equally between the two boles. In a few miouties the battery will be ready for

use. If found necessary, after a' long period of service, the battery may be

recharged in ihe same manner To prevent corrosion, care ahould be taken,

not to wet the brass connections.

appearance, and easily broken and injured.

The Crosby Dry Battery is perfectly clean,

emits no destructive gases or acids, and,

after once I clog properly connected, re-

quires no attention whatever, while the

Liqu'd Batteiiei are frequently In need of

being cleaned, and the solution used must

constantly be renewed.

The Crosby Battery is not aflecled by

temperature; whetfcer hot or colt, |t la

equilly capable ot performing tie work
for wlich it Is intended.

The Crosby Dry Battery Is only iL tended

for Open Circuit Work. If, however,

through an accident, it becomes Short

Circuited, it recoups ilseli. Tols cannot t>e

said with equal truth of any other Dry
Battery known.

The Crosby Dry Batteries ate manufact-

ured In different sizes and forms, to suit

the lerds ot different purchase s. The
quantity of current required for any given

work can le secured by a change in Ihe

form and size ot the bat'ery. For ringing

bells and work of that character, the

Cylindrical Batteries are to be preferred;

but in Instance I where very low internal

resistance Is t'eslred, as In telephone work
and for medical electrical pu'pocs, the

rec'angular form Is the tetter.

The quantity of current In the Crosby

Dry Batteries varies from one to ten amperes,

according to the size and shape, while the

electromotive force remains constant at

1.55 volts.

To use the Crosby Dry Battery Is to ap-

prove and Indorse it. It will give perfect

satisfaction. Comparison with other bat-

teries shows Its superior qualities.

No. 8.

CYL.IKDRICAL,. RI<:CTAKGUL,AB. TKL,* PHONE.
SIZE IH INCHEB. tilZE IN 1NCUE9. SIZl^ IN IN<.-USH

Height. Dl«m. Helchl. Width. Lencth. H»lslit. Wldlh.
7\ X «J^ No.* 5 X IK X 4J.i liODK UlHtance 7^4 X -iV,

No. 8 l» X I'A X 8 Telephone 7H x « :

S. B.-OTHER SIZES AN1> SHAPES TO SUIT PURCHASERS.

L*>npth. Prite.

4K l.SO

[copy.] Office of Flemmino's Elkctbo Medical Instrument MANUFACTony,
No. 1009 Arch Street, Philadelphia, March 8, 1890.

CROSBY ELECTRIC COMPAKY, New York.
Gentlemen:—The opportunity of expressing to you my views In reference to the Dry Cells made by your firm gives me great pleasure, and I do not hesitttc In descilb-

Ing mv experience with some of them, I charged and connected one of your No. 2 square cells with one ot my rapidly Interrupted 4.ohm resistance primary colls, starting It

Jan. 28, 1800, at 4 P. M., kept running all night and following day, .Jan. 2!), when at 4 P. M. It became accidentally short circuited, and remaining so until 6 P. M. The cell

was then released and allowed to recnperate till Jan. 80; 7:!) A. M., .started again, and left running till Feb. 1:3, slopping during night time. Thus, In defiance of a two-hour
short circuit, this cell functionated '—371 consecutive hours, a result never before attained In all my experience with open circuit battery cells. The same cell, being recharged
afterward, still retains Its working capacity, apparentlv asgoexl as previous to its testing. Very respectfully,

____^^^^^^^^^^_^___^^ (Signed) OTTO FLEMMING.

The Crosby Electric Co.,
JudseBuildinE, Fifth Avenue and Sixteenth Street, NEW YORK.
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THOMSON-HOUSTON

403-405 Sibley St., ST. PAUL, MINN. PORTLAND. ORE.. Branch. 266 First St.

SOLiEi NORTHWEST AGENTS FOR i

Thomson • Houston Apparatus.

ARC AND iCANDESGENT LIGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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Edison Manufacturing Co.,
65 FIFTH AVENUE, NEW YORK.

EDISON LAMPS.

No. 1.
\o. 1 I0 the MtaDdard Edison Base.

No. ^^ 3.
No. 3 is the MVsttnshonse.

The Edison Incandescent Lamp.

No. 2.
No. 3 istlie Thomson-HoagtOD.

No. 4.
No. 4 la the United l^tates.

^{ A 0^0 ^r^iess otherwise specified, all lamps will be shipped with No. 1 bases. The other bases, ) AQP O^^r\^^Km^^m Nos. 2, 3 and 4 will be placed on lamps, when so ordered, without extra charge. E9#%wEh'0*

PnBABLE. EFFICIENT. ECONOMICAL.
SE1IV33 s'on. oni.omj.A.ivs ..^xa-x> X*ZlIOX]IS.

UNITED EDISON MANDFACTDRING CO.,
ACalxi 331stzrlot C3£B.oes:

Eastern District, 65 Fifth Avenue, New York (^ity. Mountain District, 730 17th St., Denver, Colo.
Central District, Rialto Building, Chicago, 111. Pacific District, Chronicle Bldg., S. Francisco, Cal.

Canadian District, Toronto, Canada.
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'Oi

THE Best Solid Rubber Core Wire

sOi

In order to meet the demand for

an ABSOLUTELY RELIABLE, YET
LOW-PRICED solid rubber core-wire,

The Edison Machine Works have pro-

duced a new hne of this class of goods
made up in all sizes, from No. 0000 to

No. 20. It is the equal in quality, finish

and durability of their other well-known
wires. Once tried, it will always be
used in preference to any other.

IT IS THE NE PLUS ULTRA.

FOB PRICES, SAMPLES, AND OTHER INFORMATION, ADDRESS

THE EDISON MACHINE WORKS
JAS. F, KELLY, Gen. Sales Asent, 19 Dey Street, NEW YORK.

P
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THE BEST or ALL
iTJLXiomLL

TRANSFORMER SYSTEM
OF INCANDESCENT LIGHTING.

SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPAOTY, 500 16-CANDLE-POWER LAMPS.

Our Apparatus is of the Highest Efficiency, Mechanically and Electrically.

WE GUARANTEE ITS OPERATIOK, AND

We are Prepared to Undertake the Oonstructlon of Electrical Plants of Whatever Magnitude.

COR-HEiSFOITIDEIICE SOLICITKC

NATIONAL ELECTRIC MFG. CO
EAU QLaAIRR, wis.

BAKER, BALOH & CO., Gen'l Agta.,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

Union Depot Hotel, Kansas City, Mo.
LITTLE, McDonald & CO., Oen'l Agts

,

141 East Seneca St., Buffalo, N. Y.
MBTOAIiF, REED & CO., Western Agts.,

1517 Larimer St., Denver, Colo.

CHAS. M. BLANOHARD, Agent,
Qirard Building, Philadelphia, Pa.

L. N. COX, Agent,
16 Fifth St., S. E., Washington, D, O.

W. N. GRAY, Special Agent,
Room 12 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa.

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower Building, No. 50 Broadway, New York City.
NATIONAL ELECTRIC DEVELOPMENT CO., History Building, 783 Market St., Sm Francisco, Cal

.
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Chicago,May 19th, 1890.

CENTRAL ELECTRIC COMPANY.

116 & 118 Franklin Street, CHICAGO.

Gentlemen:

Please furnish this company

1,000.000 FEET
No. 14 B. & S. braided Okonite wire.

CHICAGO EDISON CO.,

By Chas. B. Holmes,
Purchasing Agent.

THAT'S WHAT TALKS.
The Chicago Edison Co.

have tried all the low-

priced imitations of Okonita, and the above order comes as the

result of dearly bought experience.

CA.M'^^^SEm ^^IIH* ^^^^^ ^^^ same relativeKM^^AMA^SMSM mWjM^n^
position among weather-

proof wires. We are General Western Agents for both.

CENTRAL ELECTRIC CO.,
116 £ 118 FRANKLIN STREET, CHICABO.

Connected by Private Wire with Postal Telegraph Cable System.



WESTERN ELECTRICIAN. July 12, 1S90

THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled,

FT IB OVEQUALSD FOB ECONOMY OF KDEL. KSOUl^AJtlTT 01

MOTION, AUD DURABILITY IN UBK.

SOLE B\_riL.DBRS

%Vrlt«ror onr Cataloenes.

EDW. P. ALUS & CO.,
aeuANCE WORKS. MILWADREE, WIS.

MHDufucturers of aod Dealers Id

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Ent;lne Supplies of Every Description.

CHICAGO BRANCH, 41 and 43 SODTH JEFFERSON ST,

BERNSTEIN ELECTRIC CO,

INCANDESCENT LAMPS

ARC-LIfiHT cIrCDITS.

SIMPLE. RELIABLE. DURABLE.

The only safe socket for series lamps, and the only

socket bavlng insulating material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVENUE,

CHICAGO OFFICE. 190 Filili Ave., GEORGE CUTTER. Agent

iHcandesceHt LsHip Co,,
l9l2--l9l4 0llveStreet. St. Louis, Mo..

MANUFACTUBEKS OF

INCHNBESCENT LAHPS.

Lamps Made to Fit any Socket.

Send OS a trial order. Satisfaction Guaranteed.

UST COMPLETED
THE LARGEST AND BEST EQUIPPED

MGiKEiiT u»rmmi
Xl^T THE 'WOI^IjID.

Sawyer-Man Electric Co.,

510-534 'HT. 236L Street,

[EPAIREDI^ REWOUND
^ .^n^ ...p-n\ -jP^ci/^L 5AQlU1'|£'3S:^GlL''^^•

5^K^4 'T\
'

T^
-OM—L [)Y,sl^;s^ol\^PAl^HGSc JOBBING'

W^Jones Df^OS-JJ-ECTIlICODr Cincinnati. Ohio.
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WESTINGHOnSE ELECTRIC CCS
Alternate Current System of Incandescent Electric Lighting war-
rants your most careful investigation.

Three years ago half a dozen central station companies run-
ning a few thousand lights, had adopted it. To-day it is in use in

three hundred towns and cities, and about 600,000 sixteen candle
power lamps is the aggregate capacity of the 300 plants.

The first dynamos the Westinghouse Electric Company
made are still in operation, but the improvement since that time
has been great. Electrically and mechanically perfection has been
attained.

The converters of the Westinghouse Electric Company have
the highest attainable efficiency, and are from ten to fifteen per
cent better in this respect than those of other manufacturers.

No central station can be operated to advantage without the
Shallenberger Meter. No gas company, however small, would
think of operating a station without meters, and the same reason-

ing is applicable to all electric light plants. Send for special circular

on the Shallenberger Meter.

The Westinghouse Electric Company was the pioneer in the

manufacture of alternate current dynamos in America, and all of

its apparatus is celebrated in this country and abroad for its dura-

bility, efficiency and the satisfaction it has given to purchasers.

The Westinghouse Electric Company has recently utilized the alternating current

for Arc lighting. Send for special circular just issued. A simple single carbon lamp
runs four nights without renewal of carbons. Dynamos of the following capacities con

standy kept in stock, together with a full outfit of detail, apparatus and lamps:

25, 40, 60, 125, 250.

No wall fixtures are required in the Alternating Arc System.

The machine is inherently self-regulating from full load to short circuit.

THE WESTINGHOUSE ELECTRIC CO.,

PITTSBURGH, PENH., U. S. A.

BOSTON, NEW YORK, CHICAGO, ST. LOUIS, CINCINNATI. SAN FRANCISCO.

PORTLAND, ORE., CHARLOTTE, N. C, DALLAS, TEXAS.
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BURNLEY DRY BATTERY. J?«Ji!-.
PATK.\TKP, Jan , INOO

STRONGER than any open circuit

BATTERY on the market.
BETTER than any Dry Battery yet produced.

The most Compact and the Cheapest. 90c per cell,

and to the trade.

Discounts In quantities

J. H. BUNNELL &CO.,""cri 76 Cortland St.. N.Y.

CHICAGO:- Central Electric Co.

HJAZAZER 1^ Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., NEW YORK.

Brookltk, N. T., U. S. a., June 8, 181)0.

nE«l8Bl4. HAKAZBR * ISTAWLEY,
Clertrleal Honae FDruisbinBrs,

an and 31 Frankrort »t.. Neiv York.
Gestlf-mkn:- We have In the paf»t two years nfed eevf ral thoiiBaDd of yonr

duet i)roof tiells, and are eatiaflta, after an experience of twenty-tlve years in
tbe electrical baelD^ss, that ibey are the best in coaetraction, flaieh and oper-
ation 1 ever used. Yonre trnly,

J. I. CoNELiH, Empire Electric Mfg. Co.,

89 Walworth Si.

T. 'W. XE8». Hontreal. Acent for Canada.
A. ISBCHRI8T A CO., Denver. Aeenls for Colorado.

OoelJlj'xlli latest type Huckfj-e double
valve high speed engine. Kun from
October last to June 1st. First-class con-
dition ind complete. Sj!1 because we
hnve no further use for an engine of this

sfzs.

JAN. r. AVER,
Ven'l Nopf,.

IMunlcipal Electric Light & Power Company.
1ST. 1.0l'I|i4, MO.

PURDUE SCHOOL

E L E CTRI C I T Y.
New laboratory, fitted with best appli-

ances, dynamos, storage batteries, and
appiralus from best makers. A crniflete

and thorough course In general machinery
and electrical engineering. Bend for cata-

logue. Purdue Liiiversily,

L\ F.WETTK, InD.

NEWYORKBELTING&PACKINCCO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOR MECHANICAL PURPOSES.

RUBBER BELTING PACKING AND HOSE.

ENDLESS BELTS
Particularly adapted for Dynamo uses;
made of any width or length to

order, at a iweek's notice.

.SALESROOMS

:

PHILADELPHI.\, 80R Chestnut .St.

BOSTON, !S Summer St.
CHICAGO, 151 Luke SI.

ST. LOUIS, !»r-llU N. Main St.
DENVER, IWIl-lfill irth St.

CHARLESTON, IfiO Meeting St.
GRAND RAPIDS, 4 Monroe St.
MINNEAPOLIS, 28 South al St.
CLEVELAND, 176 Superior St.
SAN FRANCISCO, li Main St.

SALESROOMS:
ATLANTA, 16 Decatur St.
DETROIT, le-at Woodward Ave.
BALTIMORE, 12 N. Charles St.
BUFFALO. 124-128 Washington St.
NEW ORLEANS. 8-12 N. Peters St.
KANSAS CITY, 13' i and 1313 W. 12
RICHMOND, 1201: East Main St.

BISHOP RUBBER COVERED WIRES.
BALATA INSULATED DROP CORD.

IT

KITOCKS

THEM
ALL! THE ILLINOIS ELECTRIC WHTERIAL COMPANY, - 341 ROOKERY BUILDING, CHIMGO.

INTERIOR CONDUIT & INSULATION CO.

Prof. Henry Morton sayiB : ' 'These wires showed no deterioration from I )-(

I

exposure to moist air, fresh plaster, damp earth, etc., after several months' exposure. ) (

Its inflating power also was unafEected by a like exposure to Ulum'nating gas."
| )-(

|

THE "BISHOP"
Al-ways Leads the Procession.

INTERIOR CONDUITS

UNDERGROUND CONDUITS I

( Endorsed by the leading Architects, Builders, Electric Light Companies,
< Wiring Contractors and Bos rds of Fire Underwriters. Personally endorsed
( by Thos. A. Edison, Prof. Elihu Thomson and other Electrical authorities.

Are equally successful and afford Cheapness, High Inst. lation

and Durability.

For Price lists, Samples and General Information, address

INTERIOR CONDUIT ^ INSULATION CO. '«* '« ^^.^^^SIoLlo^n^pIide^^^
^*»'"^

-T^E-

DHioH umm CO,

PDSH-BDTTON

SHELLS.
TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

PAISTE PSr COT-OUT
ROSETTE.

DOUBLE POLED.

CAP EASILY DETACHED.

ARTISTICALLY DESIGNED.

A contact of 10 amp. is guar-
anteed bet'ween cap contact
arms and binding strips on base
block.

H. T. PAISTE, I2th and Market Sts., Philadelphia, Pa.

Kept In Slock and lor Sale by ill Promineni Supply Housas.

Patented.

CHARlfSMUNSON.pREST.

fRANKGMOSSfSECY &TREAS.

WiUFACTURERS OF

iAGLE and

lAMoBEUlH^
.aV^ i H > I II I I I I II II II I i: I i|

I; fi'fi'li ii"'.'i;

PlTTSBUF^GH .

NEy/YORK

28.30,32.34 & 36. S. CANAL Si.

SanFrangisgo.

New Orleans.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

THE

Celebrated P. iP B.
ELECTRICAL COMPOUNDS.

THE STANDARD PAINT CO.,
SOIiE aiASIVFACTUBEBS,

59 Maiden Lane. - NEW YORK.
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Edison Electric Light and Power Com-
pany, St. Paul, Minn.

Among the pioneer Edison companies in the

West that at St. Paul, Minn., occupies a promi-
nent position. When it was formed in Septem-
ber, 1686, the incandescent lamp was still a

lu.xury, and in that part of the country' it had
not yet ceased to be a novelty. The projectors

of the St. Paul enterprise had faith in the. de-

velopment of the industry 'and constructed

what was then considered an enormous build-

ing for an electric lightmg station. The struct-

ure is of brick, both substantial and pleasing in

appearance, and admirably adapted to the re-

quirements of a central station. Its po'^ition

companying view will show. The illustra-

tion represents the dynam j roo.Ti on the ground
floor. The dynamos are arranged on one
side of the room and are belted directly to

the engines, which are arranged in a row on
the other side. The dynamos, twelve in number,
have each a capacity of 1,000 lights. They are

driven by six Buckeye engines, each of 150-

horse power. The steam plant comprises two
Root boilers of 123-horse power and si.'c 150-

horse power boilers, manufactured at Chester,

Pa. The company found the fuel question one
of its hardest problems. The smoke from the

coal was pronounced a nuisance and the com-
pany was threatened with injunctions by the

cuits. The company has long since ceased to

solicit new business and will not extend its lines

until the present quarters are enlarged or some
provision is made for additional machiner)'. In

spite of this fact the company has received
orders for electric motors of all sizes and for all

classes of work, aggregating 46-horse power
capacity since January ist. This will give some
idea of the rapid development of the motor busi-

ness in the west. Most of the motors in St.

Paul are used in printing establishments and in

operating freight and passenger elevators in the
numerous sky-scrapers for which St. Paul is be-
coming noted. It will be remembered in this

connection that St. Paul is not a manufacturinir

EDISON ELECTRIC LIGHT AND POWER COMrANV, ST. PAUL, MI.NN.— DYNAMO ROOM

is also advantageous, as it is in the heart of the

city. The offices occupy the front of the ground

floor facing College avenue. Directly behind

are the dynamo and engine room and to the

left the meter room. The steam plant is in the

rear. The upper floor is used as a storeroom

and repair shop where the company has facilities

for overhauling its electrical apparatus.

When the building was completed and the

company began operations in February, 1887,

with 1,700 incandescent lights, the people of St.

Paul wondered what would be done with the

rest of the building and the stockholders them-

selves thought they had made ample provision

so far as space was concerned for all the electri-

cal apparatus that would be required for 25

to come. Vet to-dav the station isyears

crowded, the last addition of machinery which

was recently made completely filling every foot of

space in the power room, as a glance at the ac-

city as well as the property owners of the neigh-

borhood. At this point fuel oil was resorted to,

but at that time the burners used were of such a

defective character that they could not be suc-

cessfully operated. Moreover, the odor from

the oil was of such an offensive nature that

there was as much opposition to the new method
as there had been to the old. After considerable

trouble it was decided to adopt the McGinnis
smoke consumer and fuel saver, and this device

is now in use and the objections and complaints

have ceased. The water supply is secured from

an artesian well on the premises. This well is

750 feet deep.

The company has 85 miles of circuits. Kerite

wire is used and all construction is overhead. The
territory which is supplied with current from this

station is confined to the business district.

There are 12,000 lamps and 80 motors, aggre-

gating 140-horse power capacity on these cir-

city but rather a wholesale depot. One of the
latest motor installations which the Edison com-
pany made was a lo-horse power motor for

operating a huge ventilating fan in the Central
Presbyterian church.

The company has been prosperous from the
beginning and today its financial condition is un-
excelled. The executive department is con-
ducted by George H. Finn, secretary, treasurer

and general manager. He has an efficient

assistant in E. W. Hart. The president of the

company is N. C. Thrall and its vice-president,

C. B. Tamborn.

The Kensington Land, Coal & Iron company of Chatta-
nooga, Tenn , will erect an electric light plant at Kensing-
ton, Ga.

Quitman, Ga.. desires electric lighting and a franchise
has been granted local capitalists who have expressed a
.. -ilingness to undertake the management of the business.
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Self Acting-Switch.

In the accompanying cuts is illustrated a

form of snap or self-acting switch recently put

on the market by the Detroit Electrical Works.

The style shown is of the single pole double

break pattern. The contact lever is formed of

two pieces of phosphor-bronze, one of which is

bent so as to form the handle. These pieces

are riveted together at the ends, and are sprung

outwardly at the center over an elliptical boss

which has its greatest length nearly at right

angles to the contact spring. When the switch

P. Warner of Chicago. The carbons in the

lamp burn alternately, the current shifting from
one to the other once in about fifteen min
utes. In closing, Mr. liarton argued that a manu-
facturer should not be ensnared by a forced

and unnatural construction of a patent.

Mr. Banning followed with an argument for

the defendant. He confined himself more par-

ticularly to the law points, considering the ef-

fect of Mr. Brush's amendments to his patent

while the application was pending.

Mr. Munday followed with his argument, go-

to run against the inside of the band wheel.
The engine runs at a speed of 500 revolutions

and the dynamo at a speed of 3.200 revolutions
per minute. The pressure of the dynamo pul-

ley against the inner face of the rim is regulated
by means of a set screw, which moves the whole
dynamo either forward O"" backward. The space
taken up by both dynamo and engine is 4 feet

6 inches by 3 feet and 9 inches.

The arrangement illustrated was designed by

J. F. (jrant of Youngstown, O. For the cut we
are indebted to the IVcsh-rii Machinisl.

FIG. >,.

SELF ACTING SWITCH.

is closed. Fig. i, a slight movement of the

handle to the left carries the contact springs

past the center. Their effort to contract to the

smaller dimensions of the boss places the switch

lever in the position shown in Fig. 2. The elec-

trical contact is broken at two points rapidly

and injury from sparking is prevented. Fig. 3
shows the switch covered.

Doubia Arc Lamp Litigation.

The final hearing in the suit of the Brush
Electric company against the Western Electric

flight & Power company of Toledo took

place in the United States Circuit Court before

Judges Brown and Ricks, in To.ledo, last week.

The suit was instituted in 18S7 to enjoin the de-

fendant company from using a lamp which is

alleged to be an infringement of the Brush dou-
ble carbon arc lamp patent of 1879. The de-

fendant uses the Scnbner lamp, manufactured
by the Western Electric company, under patents

applied for in 1886 and granted in the early

part of the present year. L. L. Leggett and H.
A. .Seymour appeared as counsel for complain-
ant and the defendant was represented by John
W. Munday, Ephraim Banning and George P.

Barton.

The argument was opened by Mr. Leggett for

the complainant. He began with a history of

arc lighting, showing what Brush had done, and
asserting that the latter should be considered
the pioneer in this field. He explained to the

court the operation of the Brush lamp and the

Scribner lamp, and read from the testimony of

Prof. Morton, the complainant's e.\pert, to

show the grounds for his argument that the

latter lamp was an infringement of the Brush
patent.

On the following morning George P. Barton
began his argument for the defendant. He em-
phasized the importance of the double carbon
arc lamp invented by Day in 1873. He asserted

that the Brush lamp was a minor improvement
of this lamp. He read the brief deposition of

James H. Warner, who had constructed the Day
lamp from the patent. He called attention to

the fact that the deponent and his father had
been famous in England as mechanics and had
received royal recognition. Mr. Warner
had also made the first Morse instruments used
on the first telegraph line between Baltimore and
Washington. He read a deposition of Day de-

scribing how he had lighted the East river, New
York, in 1874 by his double carbon arc lamp.
At this point the current was turned on a Day
lamp in the court room. The lamp was sur-

rounded by a colored glass globe, so that the

judges were able to watch the operation. The
lamp was under the immediate charge of Ernest

ing over the Brush patent in detail. Mr. Sey-
mour, for the complainant, made the closing ad-

dress, an evening session of the court being
held. He made an able argument to the effect

that the Brush patent should be construed liber-

ally, so as to cover all means by which one set

of carbons is completely consumed before the
other set is brought into the circuit, without re-

gard to the initial manner of separating the car-

bons.

The court requested the defendant's counsel to

submit a printed brief without delay, intimating
that they would like to decide the case during
July, as Judge Brown contemplates a trip

abroad.

Powar Without Belting.

The accompanying cut represents a method
by which power is conveyed by an engine to a
dynamo without the use of belting.

The dynamo in this instance, which is of 35

Kemmler Again Sentenced.
For the third time William Kemmler was sen-

tenced to death July 3, at Buffalo. The date of

the execution was fixed at the week beginning
Aug. 4. A dispatch from Buffalo says the jiris-

oner, on his arrival in that city, was driven to

ihe jail in a closed carriage. He was in charge
of Warden Durston and an officer from Auburn
when he was led before Judge Childs of the
Supreme court. The scene is thus described in

a dispatch from Buffalo; "The court room was
crowded with spectators, many standing up to

see what was believed to be the last act in Buf-
falo of the murderer's career.

"When Kemmler was called upon he arose to

receive his sentence. Judge Childs told him
that the appeals taken in the effort to save his

life had failed.

" 'Yes,. sir,' said Kemmler, obediently.
" 'Have you anything to say,' pursued the

judge, 'why a time should not be fi.xed for car-

rying out the sentence previously passed upon
you?'

"A moment's pause, and then Kemmler an-

swered: 'No, sir.'

"The judge, continuing, said he hoped the long
delay had given the prisoner time for delibera-

tion on the enormity of his offence and the jus-

tice of his conviction. He concluded as follows:
" '.^11 the court now has to say is that the sen-

tence heretofore passed upon you be carried into

effect within the week beginning August 4, 1890,

and may (lod have mercy upon you.'

"No opposition was made to the sentence.

Judge Childs' voice faltered in its delivery. He
spoke in the most impressive manner.
"Kemmler betrayed no emotion. He sat

down, glanced right and left at his guards,

then out through a window at the dancing sun-

light—and a moment later was led away. He
was carried back to .Vuburn the same evening by
the officers. A crowd assembled at the New
York Central depot at u :i5 i>. m. to see the mur-

POWF.R WITMOUT HELTING.

lights capacity, is run by a Westinghouse steam-

engine of 5-horse power. This small Westing-

house engine has a fly-wheel 36 inches in diam-
eter and 6 inches wide, around which is shrunk
a wrought iron band one-half inch thick and
one and three-quarter inches wide. The inside

of the band wheel is lined with wood one-half

inch thick covered with rubber belting. The
dynamo pulley is entirely of leather and is set

derer, but were thoroughly disappointed. Un-
til this time his arrival was a secret. He went
down on the direct line to Port Byron and was
driven from there to the prison. Thus Kemm-
ler once more returns to solitary confinement to

await his doom. Charles S. Hatch, Kemmler's
attorney, was asked if he contemplated making
any further opposition to the carrying out of the

sentence, and said: 'I don't think so.'
"
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A New Branch Cut-out.

The accompanying cut illustrates the Cutter
branch cut-out complete. It consists of a
peculiarly shaped porcelain base and four brass
connecting pieces which are set into recesses in

the porcelain, two of them clamping a reduced
section of the porcelain and all four being firmly

held by single screws from below. The screws
e.\tend far enough to admit a thick insulating

coating between them and the back, so that the

block may be safely set against a damp ceiling.

The wires are readily fastened without remov-
ing screws. Neither the main nor the branch
wires need be cut, but are merely bared oppo-
site the fastenings. Owing to the shape of the
porcelain block the main and branch wires can

NEW BRANCH CUT-OUT.

never touch each other. As common screws
are used throughout any lost ones can be readily

replaced.

A still more novel feature is that of a bridge

covering the central portion of each fuse. The
fuse is easily put in place, and when it burns
out the bridge restrains the sputtering and
catches the metal. Thus the bridges give the

effect of a cover, although fireproof, neater and
cheaper. The whole is strongly made, nearly

twice the size of the cut, and suited for 20

amperes or less. The device is put on the

market by the Great Western Electric Supply
company, Chicago.

New Pelagian Net,

The accompanying cut illustrates a netting

device designed by Dr. Viguier, director of the

zoological station at Algiers, for obtaining speci-

mens of deep sea fish. The fact that the device

in its operation is entirely automatic is consid-

ered its especial point of excellence. As the cut

shows the net in the apparatus 's attached to the

NEW PELAGIAN NET.

lower half of a circular framework. It is cone-

shaped and is held in a horizontal position by
supports. In using a device of this kind it is

essential that the net be open for catchi^ig speci-

mens only at a certain depth. The mouth of

the net therefore must be closed until it reaches

a certain point below the surface of the water.

In the dev.ice designed by Dr. Viguier the net is

closed by two metallic shutters which are raised
by the operation of an electric motor when the
depth at which it is desired to obtain specimens
has been obtained.

The action is best explained by referring to

the several figures in the composite illustration.

7' is a simple tow line leading to the vessel. G
is the circular framework of the apparatus. It

is ballasted by the battery box, P, which serves
as the weight. j9 is a simple air balloon which
serves the double purpose of tendmg to keep
the apparatus in a vertical position, and of pro-

viding means by which the pressure correspond-
ing to the depth can be rendered available for

operating the mechanism, which is inclosed in

the box M. V is one of the shutters which close

the mouth of the net. In Fig. 2 the switch is

shown. A is the spindle on which a shutter

moves. The current from the battery enters by
this spindle. A small arm is denoted by a. In

Fig. 3 is represented a brake, -£', for locking the
disks attached to the spindles on which the shut-

ters turn.

Within the box, Af, isamanometer or pressure

gauge. On the index of the gauge is a contact
leading to a small electric motor. The battery

circuit is completed when the needle of the

pressure indicator reaches the contact. As al-

ready stated the gauge is operated by pressure
from the air balloon. Before the apparatus is

submerged the gauge is so adjusted that the

needle will reach the contact when the pressure
corresponding to a certain depth of water has
been attained.

When the circuit is completed the motor is set

in motion, and by means of gears the two shut-

ters arc gradually raised. On the spindle of one
of the shutters is a arm. As the shutters rise

the arm acts to operate a switch, which shunts a

portion of the current from the motor into an
electro-magnet. Less and less current flows in-

to the motor as the shutters are lifted until, when
they reach the final position, all the current

passes on to the electro-magnet and the motor
comes to rest. The magnet then attracts an
armature on which is attached the locking de-

vice, shown in Fig. 3, and the spindles of the

shutters are held firmly in place.

The shutters will remain open and the net will

be ready to receive victims as long as the circuit

remains closed. If, however, the device for any
reason rises or falls below the depth for which
the gauge has been adjusted, the pressure on
the balloon will change, the needle in conse-

quence will leave its contact, and the shutters

will drop of their own weight. The cut is re-

produced from La Nature.

Duplicate Stock Certificates.

The case of Jonas Guilford against the West-
ern Union Telegraph company was decided in

favor of the defendant in the Supreme court at

St. Paul last week. The case is of more than
usual interest, and is of particular importance to

holders of stock in companies. Jonas Guilford

held several certificates of stock in the Western
Union Telegraph company. Having lost them,

he sought to obtain duplicates of them without
giving an indemnity bond in case the first ones
should happen to turn up in other hands. Upon
the refusal of the company to issue such dupli-

cates, Mr. Guilford sued the telegraph company.
Upon an appeal to the Supreme couirt he lost

the case, the court holding that the other certifi-

cates might be in existence. He then sought to

have a rehearing of the case, and sought to ob-

tain a judgment compelling the company to issue

new stock certificates. The evidence in the

case was again reviewed, and the following

opinion in the case was handed down by Judge
Mitchell:

I think the lapse of time after the alleged loss of stock

certificates without their being heard from may be so long

as to amount to almost conclusive evidence that they are no
longer in existence, and hence justify the court in com-
pelling the corporation to issue new ones without any bond
of indemnity. Therefore, after a re-examination of this

case upon the motion for re-argument, I am not entirely

clear that a judgment requiring the corporation to issue

new certificates upon condition that a bond of indemnity is

first given is a bar to a subsequent action to compel it to

issue them without any - indemnity. Hence I prefer to

affirm on the ground that this case was rightly decided by
the trial court on the merits: that the lapse of time is not

yet Fo great as 10 exclude danger of the reappearance of

the old certificates, and therefore the defendant ought not

to be compelled to issue new ones in place of those alleged
to have been lost by plaintiff's assignor without its having
been fully idemnified. The stock being, according to the
terms of the certificates, transferable on the books of the
corporation only upon their surrender, its liability in the
case of their appearance in the hands of a bona fide holder
is a matter of serious moment, according to the drift of
modern authorities, especially the federal courts and the
courts of New York, where the defendant corporation is

domiciled.

The Blathy Alternating Current Meter.

The Blathy electric meter for alternating cur-
rents, which is being made by Ganz & Co., of
Buda-Pesth, for their alternating current elec-
tric works, and a diagrammatic representation

FIG. I. BLATHY ALTERN-ATING CURRENT METER.

of which is given in Figs, i and 2, consists es-

sentially, says the London Electrical Review, of

a horizontal copper disk, which turns very easily

upon a perpendicular axle. This disk sets in

motion, by means of a spiral and several trans-

fer wheels, a counting arrangement similar to

those employed in gas meters.

The copper disk is exposed to the inductive
action of two systems of electro-magnets. One
of these systems is magnetically excited by the
alternating current to be measured, and the

magnetism developed in this main current mag-
net is proportional to the current transmitted.

The second magnetic system is wrapped with a

very thin wire and is connected to the two main
leads. By this arrangement the magnetism of

this second system becomes proportional to the

tension of the main current. Both systems pro-

duce in the copper disk induced currents and act

upon it, dynamically setting the copper disk in

rotation. In consequence of the movement of

the disk through the magnetic fields, currents are

FIG. 2. BLATHY ALTERNATING CURRENT METER.

again induced in the same which act in opposi-

tion to the movement of the disk or counteract
it. At a certain velocity an equilibrium is es-

tablished between the propelling and the arrest-

ing forces; this velocity; under otherwise equal
conditions, is proportional to the intensity of the
main current. The counting works are so ar-

ranged that the fingers show directly on the dial
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plates the number of ampere-liours which have

been transmitted. The dial is set in motion by

a current of 0.35 amperes.
This meter was closely tested last year by the

international commission of e.vperts in Frank-

fort-on-Main, and subjected to repeated practi-

cal investigations.

Electric Probe.

The form of electric probes shown in the ac-

companying cuts was designed by M. II.

Schoentjes of Paris. The illustrations are

practically self-explanatory. Two conductors,

.4 and /I, which are formed into a flexible cord,

are connected to the telephone T, Fig. i. At a

and /' the battery is located. The conductors

terminate in the handles C and /). The former,

it is stated, is of brass. Fig. 2, and the latter,

Fig. 3, wooti and of a somewhat larger size so

l-IO 1. K.LRCTKIC I'KOIIE.

that it may be conveniently held in the hand.

Probing needles forming part of the circuit are

fitted into the handles and the apparatus is ready

for the surgeon's use.

The i)articular object of the probe in question

is to locate exactly a bullet. To effect this the

surgeon thrusts the shorter needle C, Fig. 4, un-

der the skin in the region where it is expected the

ball has penetrated and uses the probe in the

handle X) for exploring. If his instrument comes
in contact with the bullet he will hear a click or

snap, and its position can be readily deter-

mined.

American Names for Electrical Units.

.\t the regular monthly meeting of the Ameri-
can Institute of Electrical Engineers, held June

17, the following resolution recommended
by the council was introduced by Francis B.

Crocker, with the request that it be taken up for

FIG. 2. ELECTRIC PROBE.

action at the next meeting of the institute in

September:

WitEREAS, It has been the custom in the nomenclature

of electrical units to perpetuate the names of men who
have contributed most to electrical science; and
Whereas. In the names thus far adopted the eminent

services of A-nerlcans have not been recognized; therefore.

fifsolved. That in the opinion of ihe Americin Instilute

of Electrical Engineer-;, a just distribution of Ihe honors
thus bestowed necessit lies a recogntion of the sp'endid

contributions 10 e'ectrical scie -ce of one or both of Ameri-
ca's great electricians, Dei jamin Kranklin and Joseph
Henry; and

Rtsolved, That this institute will gladly co-operate with

other bodies in this country and abroad to secure the gen-

eral adoption of these names for electrical unils; and
Resolved, That the name of Henry should be given to

the practical unit of self-induction, since he w.-is the dis-

coverer and greatest investigator of this phenomena, and
because this unit at the present time is called a quadrant,
which is merely a numerical value and not a suitable name.

Resolved, That this institute recommend to electrical so-

cieties and eltctrical engineers the general use of the name

obtained by breaking a circuit composed of bat-

tery and a long wire is greater than with a short

wire, anil that the spark is further increased by
coiling the wire. He then clearly states that

the phenomenon is tlue to the adion of t/if cur-

rent on ilsilj\ all of which is perfectly correct and
would be a good statement of the facts even at

the pfesent time.

Some Points About Alternating Currents.

l'>\' I'kllt. H. S. (..'AKM AIM .

The extensive use of alternating electric cur-

rents in the transmission of energy for the pur-

pose of lighting and, to a liinited extent, for

power, necessitates a more general and exhaus-
tive study of their action than formerly. Al-

ternating current dynamos were early in the

field, but their importance was not fully appre-

hended till after direct current apparatus had
come into extensive use, not in fact till trans-

mission at high voltages for' incandescent light-

ing was made possible by the application to

alternate current circuits of the inverted induc-

tion coil, called a transformer or converter.

Since then alternate current apparatus has come
rapidly to the front, and many eager investi-

gators have made brilliant applications of it to

practical purposes.

The phenomena of alternating currents are so

totally different from those of direct currents

that the electrician, whose conceptions touching
electrical action have been largely derived from
the application of Ohm's law, finds himself

entirely unable to comprehend alternate work-

FIG. 4. electric probe.

ing till his views have been modified by an at-

tentive consideration of many new and perplex-

ing facts.

The first of these facts is self-induction, which
plays no part in direct current working, except
on opening or closing the circuit, but which is

exalted to a plane of prime importance with al-

ternate currents. It is to Professor Joseph
Henry that we owe the first clear apprehension
and lucid explanation of this interesting phe-
nomenon.
When a simple periodic e. m. f. is applied to

a circuit so disposed that its different parts act

inductively upon one another, then this e. m. f.

does work, not simply against the ohmic or

ordinary resistance of the conductor, by reason
of which heat is generated, but also against a

counter e. m. f. of its own creating. We are

familiar with this division of work when power
is transmitted to an electric motor. The im-

pressed e. m. f. then meets with ohmic resistance

generating heat, and with a counter e m. f. in

the motor, the armature of which revolves in a

magnetic field, and, in virtue of this counter

e m. f., a part of the energy applied to the cir-

cuit is converted into mechanical work at the

motor. iMiergy may thus be stored up by

ELECTRIC PRoni;.

of Henry for the unit of induction as being the (juickest

and surest way to secure iis final adoption.

It is unfortunate that the name of lleniy for

the unit of induction was not adopted at the

Paris Electric Congress of 1889. If the atten-

tion of the congress had been forcibly called to

the fact that Menry discovered self-induction,

and that his work on both self and mutual in-

duction was of the greatest importance, his

name would probtibly have been adopted then.

Henry's discovery of self-induction, which is, of

course, the fact that gives it the strongest claim,

was made in 183; and was published the same
year in Sillinian's Journal. In this paper he

describes experiments showing that the spark

means of the counter e. in. f. arising in the

motor.
In an analogous way when energy is applied

to an alternating current circuit a part of it is

lost in heat and a part is alternately stored up
in the magnetic field and again restored to the

circuit. A small portion in practical working,
probably a very small portion of the energy, is

transmitted outward into space as electro-

dynamic waves with the velocity of light.

Such a circuit possesses two qualities, resist-

ance and inductance. The former is a property
by virtue of which the passage of a current is

accompanied by the irreversible transformation
of electric energy into heat; the latter is a prop-

erty by virtue of which the passage of a current
is accompanied by the absorption of energy in

the form of a magnetic field. A part of the
energy sjient on the conductor is frittered away
in irrecoverable heat, while the other part is as-

sociated with the circuit in a recoverable form.
When the apjilied electromotive force diminishes
or ceases altogether this stored-up energy
operates to carry the current forward. On
account of self-induction a current appears to

possess inertia, and so resists any change tend-
ing in either the direction of increase or of de-
crease. A (ly wheel, to which a turning force is

applied to increase the angular velocity, is the
mechanical analogue. Suppose no resistance
except friction opposes the motion of the wheel.
Then a part of the energy applied is converted
into heat by friction and a part is stored up in

the motion of the wheel in a recoverable form,
to be given out or restored when the turning
force is withdrawn. The effect of the inertia of
the wheel is to resist the force tending to in-

crease angular acceleration and to keep up the
motion of the wheel in the positive direction

when the twisting force is withdrawn. So the
inertia or self-induction of a current opposes
any change either of increase or decrease in the
current. It does more; it continues the current
in the positive direction even after the impressed
e. m. f. is withdrawn. If the force applied to

the fly wheel is gradually brought to a zero
value and is then gradually applied with increas-

ing intensity in the opposite direction, the wheel
will continue to turn in the positive sense after

the force is applied in the negative sense. In
other words the phase of the wheel's motion lags

behind that of the applied force, its zero occur-
ring later than the zero of the force. During
this period of motion in one direction and force

applied in the other the wheel is doing work on
the agent applied to it. While the angular
velocity of the wheel is increasing, the agent is

doing work on the wheel and the wheel is stor-

ing up energy.

In quite the same way when a simple periodic

e m. f. acts on an inductive circuit, the current
lags behind the e. m. f. in phase. It reaches its

maximum value after that of the impressed
e. m. f. by an interval equal to the angle of lag

expressed in time, and passes through its zero

value at an equal interval of time later than the

zero of e. m. f.

Hence there arises a second fact worthy of

particular attention. The maximum current

never reaches a value equal to the maximum
e m, f. divided by the resistance of the circuit,

but falls short of this by a quantity depending
upon the co-efficient of self-induction and the

rapidity of alternation. By the co-efiicient of

self-induction is generally meant a constant L,

such that the product of this constant and the

rate of increase or decrease of the current is the

e m. f. of self-induction. By Ohm's law the

current equals the e. m. f. divided by the resist-

ance; with alternating currents in an inductive

circuit the maximum current equals the max-
imum e. m. f. divided by a quantity R--(-L-p", in

which R is ordinary resistance, L is the co-effi-

cient of self-induction or the inductance, and p

equals — , T being the period of alternation.

T
The above expression is now often called im-

pedance or sometimes "apparent resistance."

Another noticeable difference between direct

and alternating currents is that while with the

former the rate of doing work is the product of

the current and the e. m. f., or CE, in the latter

the mean activity is half the product of the max-
imum e. m. f., the maximum current and the

r

cosine of the angle of lag, or— ECcos,'i>. When
2

the angle of lag is zero the activity is a inaxi-

I

mum or—EC. When the lag is 90", or aipiarter

of a period, the activity is zero. Thus we have
the remarkable combination of a periodic e m. f.

applied to ^ circuit, a periodic current flowing

through it, and still no work done upon the cir-

cuit. "In this ca.se there is no frictional dissi-

pation of energy, but simply a give and take of

energy between the magnetic field and th§
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source of energy supplying the e. m. f." Thus
the mains of an alternating circuit may be joined

by a conductor of such high inductance that ap-

proximately no energy will be transmitted across

from main to main. Such is the case with a so-

called "choking coil," 'or with a transformer
when the secondary circuit is open.

Another point to which the electrician may
profitably devote extended contemplation is the

measurement of electrical quantities on alternat-

Frankfort Electrical Laboratory.
It will be remembered that some months ago

the city of Frankfort, Germany, instituted a

series of tests of continuous and alternating ap-

paratus to determine which should be used in

the municipal electric light station. A com-
mission was appointed to make examinations

of the apparatus of several makers and extracts

of its reports embodying the results of its tests

have already appeared in the ^^'ESTKRN Elec-

ing circuits. Several devices have been invented

to sen-e as current integrators, notabl)' those of

Mr. Shallenberger and Elihu Thomson; but

these are instruments serving rather for the

commercial purposes of central station work
than for scientific measurements of precision.

The Siemens electrodynamometer, when prop-

erly made of approximately non-inductive resist-

ance, ser\"es for the measurement of the mean
square of the current. It can be shown that the

square root of this mean square is equal to the

maximum value of a current, following the

simple periodic law, divided by the square root

of two.

To measure voltages the ordinary high resist-

ance instruments will not answer at all because

they have high inductance. The Cardew volt-

meter, which acts by the heat expansion of a

straight wire, and some form of electrostatic in-

strument are the only ' device serving for the

measurement of a simple periodic e. m. f.

These again measure the mean square or the

e. m. f., and this bears the same relation to the

maximum e. m. f. as the mean square of the

current bears to the maximum current. Hence
the product of these two quantities equals

EC— Neither of these instruments, however,
2 •

gives an)' indication touching the important

angle of lag, and therefore they give no inform-

ation respecting the electrical energy in the cir-

cuit, nor of the alternate storing and restoration

of energy by means of the magnetic field. Dr.

Louis Duncan has measured the efficiency of a

transformer by means of a huge calorimeter.

This method is undoubtedly accurate if carefully

applied, but it is scarcely simple enough for

general laboratorj' use. Much remains to be
done in this direction.

Very much might be said in favor of electric

lighting by alternating currents. Scientific tests

have shown that the efficiency of such a system

is not so high as its promoters would have us

believe. Its great and undoubted advantage
lies in its ability to transmit energy to a distance

at high voltage, transforming to low voltage at

the points where the energy is to be utilized in

lighting. For high voltage means small con-

ductors and economy in transmission, and low

voltage at the glow lamp is a necessity.

M. Albertson, J. S. Bailey and L Johnson of Wa5-cro5S,

Ga., have incorporated the Satilla Manufacturing company
with the pri\"ilege of operating; an electric light plant, gas

works, etc. The capital stock is .$50,000.

TRiciAN. The city of Frankfort constructed
for the use of the commission a special labora-

tory in which tests were made. Two of the

rooms are represented in the accompanying
cuts. In the rear of the room shown in Fig. i

is located the alternating current motor of

which the commission made such an interesting

report. This machine was belted to a contin-

uous current dynamo shown in the foreground.

The latter machine furnished current for the

bank of lamps on the wall on the left. At the

rear of the room is an automatic device which
controls the exciter for the alternating current

dynamo. At the left is a device for manipula-
ting the transformers which are located under
the bank of lamps. More or less transformers are

put in the circuit in accordance with the

amount of current. In front of the transformers

is located a Blathy meter of which a description

Advancing Copper Prices.

Advancing prices and active demand in the copper mar-
ket have been among the more noteworthy features of mer-
cantile operations during the past three months. Both in
the United States and Europe the metal is going into con-
sumption with unusual, if not unprecedented, rapidity.
All sorts of electrical and mechanical concerns in which
copper is ordinarily employed are making free use of it,

notwithstanding its comparatively high cost. Before the
French syndicate began its operations the market had
dropped to loc. per pound for Lake Superior ingot, with
other descriptions on the same basis. At that price con-
sumption was large, and it was generally assumed that any
decided rise in value would curtail the use of the metal.
This assumption was temporarily borne out. The unnat-
ural inflation of values through the corner unquestionably
reduced demand to some e.^:tent. Now, however, there is

no corner, but trade is on a natural footing, and buyers are
raking the metal for use without hesitation, notwithstanding
the fact that it costs almost, if not quite, as much as when
the syndicate was at the height of its power. The Ameri-
can market has been strong lately at l6J^c. per pound. So
large sales as have been made during the past season, and
so extensive and general demand for actual consumption at
this price, or a few points lower, would have been deemed
wholly out of the question three or four years ago.

There has been this spring a steady diminution of the
supply of copper abroad. The amount on hand in Europe
arid afloat on the l6th inst. is reported at 75,690 tons,
against 82.090 June I. The supplies and deliveries of the
last three years ending June I are stated as follows:

Tons.
Supplies. Deliveries.

888 .-... 113,321 98,604
18S9 "7)347 €9,414
1890 110,417 145,796

These figures for iSSS and 1SS9 show clearly enough the
effect of the unnatural inflation caused by the corner.
When prices were rapidly advancing from 10c. without any
apparent reason therefor in the conditions of supply and
demand the use of copper was restricted somewhat, though
perhaps not so much as was generally supposed. Unusual
quantities of old metal and of "invisible supplies" gener-
ally were worked up. and there was consequently an accu-
mulation of visible copper During the past year the con-
ditions have been exactly the reverse. The visible supplies
have been apparently reduced, and, with very heavy and in

some respects extraordinary consumption, the production of
the mines has been more than taken. Production, more-
over, has been and is steadily increasing. The American
mines are running to their full capacity, and yet the accu-
mulated stores of copper are growing smaller and smaller.

One factor in the situation is set forth in a recent English
circular as follows: "The demand for the purpose of sul-

phate of copper-making continues, and it is estimated that

25,000 tons (5,600.000 pounds) of fine copper per annum
are now being used for this object. Some estimates run
verj' much higher, but the figure named, if the demand be-
comes permanent, is likely to have as much influence on
the course of prices as any of the causes which led to the

fall. The peculiarity about this trade is that the copper is used
once for all, and never returns 10 be worked up afresh."

Lake Superior and other fine brands of copper seem to be
apparently in better demand than the cheaper sorts. It is

believed that no very great amount of the stocks accumu-
lated by the French combination remain undisposed of.

Speculators have taken advantage of the situation as well

as manufacturers. This, of course, tends to sustain the

market, and predictions of 1 3c. and bets of 20c. per pound
for lake copper within si-x months are not unheard of.

FRANKFORT ELECTRICAL LAI3ORAT0RV.

is given elsewhere in this issue. On the shelf

on the left is a small alternating current motor
which drives a little Edison dynamo. Fig. 2

shows the second testing room. The regulating

apparatus is located on the wall on the left, in

front of which is a Schuckert 40-horse power
motor. The two machines in front are contin-

uous current motors of the same make. The
machine at the extreme right is a Ganz s-horse

power alternating current motor.

These conditions are naturally reflected in the market for

copper stocks. The leading mining shares at Boston have
advanced rapidly from the lowest quotations of 13S9. Cal-

umet and Hecla, for example, which sold at 199 at one time

last year, has been quoted recently at 324, while Tamarack
has risen from g6, the bottom of last year's depression, to

the phenomenal price of 227. Investments at such prices,

however, it must be said, are tisky: and if this is true of

standard properties like the above it is, of course, doubly

true of concerns whose position is less assured, and the nu-

merous wild-cat copper schemes which always come to the

front under favorable conditions.

—

Bradstreet's.
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In our Pittsburg letter this week is mentioned

tlie fact that an electric railway company in that

city proposes to use cors built after the English

style, with seats on the roof. Such a plan will

doubtless be extremely popular with the public

during the warm months. With outside seats a

street car becomes a sort of poor man's tally-ho

coach, not stylish, but fully as comfortable as

the fashionable vehicle. The scheme of the

Pittsburg company is a good one, and doubtless

the example will be followed by many electric

railway corporations within the next few years.

The Louisville letter of this week contains an

account of an interesting suit against a street

railway company of that city. The action was

instituted by a local manufacturing company to

enjoin the Central Passenger Railway company
from stringing trolley wires in front of its fac-

tory. The ground taken was that the line was
a nuisance, interfered with business, and actu-

ally menaced the lives of the employes of the

factory. The decision, however, was rendered

in favor of the defendant, the judge failing to

see what danger there could resijll from the op-

eration of cars in the manner described. This

decision it is needless to say is in accordance

with common sense ideas. While without doubt

overhead wires are not generally ornamental

and in some instances might be called nui-

sances, still, the great benefit to be obtained by
their introduction should not be overlooked.

When we think of the overhead trolley wire

which can only inflict injury when handled

under certain well understood conditions and

call to mind that in all probability this same
plaintiff ctmipany permits its employes to work

day in and day out in the closest proximity to

the "deadly" steam boiler, the apparent anxiety

displayed by the plaintiff in suit, seems rather

ridiculous.

EvERV American electrician will heartily en-

dorse the recommendation of the .American

Institute of Electrical Engineers that the names
of Henry and Franklin be adopted to designate

practical electrical units which are as y^t un-

named. The resolution which was adopted by the

organization is presented elsewhere in this issue.

It is substantially the same as that adopted by
the Meteorological Society in Washington a few

weeks ago. In view of the magnificent contri-

butions that Americans have made to electrical

science the electrical congress undoubtedly will

adopt the recommendation of the institute and
thereby gratify every American worker in the

electrical field.

The prices of copper seem to be steadily in-

creasing, and financial writers both in this coun-

try and in England incline to the opinion that a

still further rise maybe anticipated. The situa-

tion is reviewed in another co'.umn. The fact

that the price has risen is ascribed not to any
manipulation of the market, but to a marvelous
increase in the demand for the metal. An En-
glish writer says: "The recuperative power of

the copper market has been a matter of surprise

to all but the very few who have an intimate

knowledge of the industry. Many believed that

it would not recover from the Secretan disaster

for years, and that with the accumulation of

stocks consumption would not overtake supply

for an indefinite period. Here we are, however,

in about eighteen months with the reserved

stocks reduced to little more than two months'
supply, which all cautious men will admit
should be a minimum if the trade is to be pro-

tected against risks from stoppage of supplies."

A PAPER of more than usual interest on
"Electric Lightin? in Railroad Service," by M.
B. Leonard, is presented elsewhere in this issue.

It was read at the recent convention of railway

telegraph superintendents. Mr. Leonard first

takes up the subject of lighting in freight yards.

The introduction of the arc light has, he says,

resulted in a decrease in the number of acci-

dents to employes, has wonderfully facilitated

the handling of freight, and has caused a sub-

stantial reduction in the amount of property
lost and stolen. After referring to electric

headlights, which he thinks will prove of great

value in railway work, Mr. Leonard speaks at

considerable length of the use of incandescent
lamps in switch stands. There is every reason,

he believes, to warrant the general employment
of the incandescent lamp for this service. Sat-

isfactory operation and greatly reduced expense
are powerful arguments in favor of its adoption.

Mr. Leonard devotes considerable space to elec-

tric train lighting, and after referring to the sys-

tems now in operation says: "It is confidently

believed that the cost of train lighting by elec-

tricity in the United States can be greatly re-

duced by adopting the method so largely used
abroad of getting power from the axle." He
refers to the success which has attended the

adoption of this system in England, where it has

been found that the cost of electric lighting was
no greater than[that of common oil. The failures

which have attended experiments of obtain-

ing power from car axles in .'\merica are due,

Mr. Leonard thinks, to the fact that on roads in

this country there are numerous curves, on
which wheels slide without turning the axle a

single revolution. Damage to the electrical

machinery and continual changes in speed have
been found, therefore, to be invariable results in

experiments. The ingenuity of .American en-

gineers, he thinks, will eventually be equal to

the task of solving the problem of utilizing the

power from the car axle, and then will follow a

very general adoption of electric train lighting.

In concluding his paper Mr. Leonard makes this

prediction: "So much has already been accom-
plished, and so numerous are the workers in the

new field that before another decade of years

has rolled around steam will have been sup-

planted as the motive power of our railroads."

The author is more sanguine than the majority

of electrical engineers. They expect to see the

steam locomotive give way eventually to the

electric motor, but they do not look for the

change, we think, within the next ten years.

Elsewhere in this issue is presented an ab-
stract of an article on lightning conductors by
S. Alfred Varley. It will be remembered that

the last issue of the Western Electrician
contained a paper on the same subject by Prof.

Lodge. To what extent the views of the former
differ from those of the latter may be judged
from the following lines which we quote di-

rectly from the paper: "In the days when the

laws of common 'divided circuits' were supposed
to govern these matters, the lightning rod,"
writes Prof. Lodge, "had to be of highly con-
ducting copper, and of such dimensions that no
other path to earth could hope to compete
against it. But now it is known that low re-

sistance is no particular advantage; it is not a
question of resistance. The path of a flash is a
question of impedance, and the impedance of a
conductor to these sudden rushes depends very
little on cross-section and scarcelv at all on ma-
terial. A thin iron wire is nearly as good as a
thick copper rod, and its extra resistance has
actually an advantage in this respect, that it

dissipates some of the energy, and tends to

damp out the vibrations sooner."

Mr. Varley offsets this with: "To practical

common sense it seems impossible to under-
stand that mathematicians can in any other,

than in an academical sort of way, really believe

that iron is capable of transmitting rapid elec-

trical alternations as efficiently even as copper,
not to sajf more efficiently. That mathematical
reasoning, having for its basis the newer elec-

trical theory, leads Prof. Lodge to such a con-
clusion is evidently so from his published state-

ments, and one of the reasons he has given for

preferring iron to copper is its higher melting
point and less liability to be fused."

The above paragraph relates more particular-

ly to a passage quoted from a previous paper
by Prof. Lodge in which he states that "A few
words may suffice to explain the nature of the
impedance which alternating currents meet with

in passing through a conductor, and of the

reason why iron is as good as or even better

than copper for the purpose of conveying cur-

rents alternating with extreme rapidity."

While a perusal of the two papers will doubt-
less leave some unprejudiced reader with a
thorough appreciation of the force of the oft

repeated saying in regard to the disagreeing
doctors, both writers have advanced ingenious
theories. While, with Mr. Varley, we can not
reconcile ourselves to the statements of Prof.

Lodge that "iron is as good as or even better

than copper for the purpose of conveying cur-

rents alternating with extreme rapidity," and
that the extra resistance of a thin iron wire u.sed

as a lightning conductor, has advantages over
those offered by a thick copper rod, at the same
time we may state that Prof. Lodge's treatment
of his subject is evidently undertaken in the

light of the more recent discoveries as to the

true nature of electrical phenomena. "Attention
is now directed," writes Prof. Lodge, "not so

ranch to the opposing charges in cloud and
earth, but to the great store of energy in the

strained dielectric between." Hertz's experi-

ments, undoubtedly, will tend to turn the tide of

investigation in the direction of a more thorough
consideration of the relation existing between
charged conductors and the separating dialec-

tric. With the remembrance, though, of the

theory that the electric discharge, to quote
Prof. Lodge, "like the recoil of a spring or the

swing of a pendulum, is very apt to overshoot
itself, and is by no means likely to exhaust
itself in a single swing," and with the realiza-

tion also of the immensity of the charge to be
conducted, it is feared, many will fail to see in

the thin iron wire the same advantages which, it

is claimed, are offered by the heavy copper rod.
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Arc Lamp Pulley.

A number of pulleys for suspending arc lamps
have been brought out in the last few years,

most of them having covers to protect them from
the weather. The latest of these sleet-proof pul-

leys was devised by J. A. Lounsbury of the Na-
tional Engineering Bureau at Chicago. It is

called a ^'combination pulley," because it com-
bines a weather-proof pulley with an effective

lamp-supporter. As such it takes the strain

ARC LAMP PULLEY.

from the hoisting rope and will hold the lamp
securely, even if this rope should slip or be cut.

The releasing mechanism is simple, no extra

rope or wire being needed. Fig. i shows a sec-

tion of the pulley with the two pawls dropped,
while the lamp is being raised. The knob which
is fixed on the lamp cord raises the lower pawl
until it engages the upper one, as in Fig. 2.

Then the whole weight of the lamp is off the

ARC L.A.MP PULLEY.
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pulley and the hoisting rope may be left slack.

To release the lamp the rope is given a sharp

pull, raising the knob as shown in Fig. 3, and
disengaging the lower pawl. As this falls by its

own weight no springs are needed. The whole
mechanism is simple and adds much to the value

of the pune)^ The Great Western Electric

Supply company, Chicago, is putting it on the

market.

Chicago City Electric Light Plant.

It is expected the South side power plant of

the Chicago city electric light system will soon

be well under way. All the contracts for the

building and material for the structure have
been awarded, the last one being for the iron

roof, which was placed with Lane & Co. of Chi-

cago. The structure will be erected under the

supervision of the department of public works,

and when completed will be delivered to the

electrical department. The steam plant was

provided for last week when it was decided to

purchase six
1
50-horse power Portland water tube

boilers, with smoke consuming device. It will

be remembered that the district to be supplied
with current from this station is already pro-

vided with a complete system of underground
conduits, and but very little additional cable
will be required. The lights would have been
operating in this district several months ago but
for the unlooked-for opposition to the use of the

Lake Front property for a power house. It will

be remembered that the city had already con-
structed its subways and placed its cables in the

conduits when the injunction was secured which
made it necessary to secure quarters elsewhere.

It will be necessary to connect all the conduits
with the new station. The Cobb vulcanite

cable has been selected and an order for 30
miles has been placed. •

Lightning Conductors.
The following abstract from an article on "Lightning

Conductors," by S. Alfred Varley in the London Electrical

Review, will be of interest to those who read the paper on
'Lightning Conductors from a Modern Point of View" by
Prof. Oliver J. Lodge, presented in the last issue of the

Western Electrician:
It must be admitted that the results recorded by Prof.

Lodge may be taken as demonstrating that copper con-
ductors of large section are more effective for bringing
about rapid discharge, and therefore it is a fair inference

that lightning conductors of solid copper wire of large

section, conduct lightning discharges more quickly to the

earth than solid conductors of smaller section, and that

consequently lightning conductors made of copper, of large

section, would be more efficient than conductors made of

copper of smaller section. Prof Lodge's recorded results,

it must be admitted, go to show that if the function of a
lightning conductor is to conduct, and not to obstruct and
delay the passage of lightning, that copper is a very supe-
rior material to iron for lightning conductors, chieffy on
account of its relativeU' low specific magnetic inertia, but

ARC lamp pulley.

also on account of its much higher conductivity. What
was observed and recorded by Prof. Lodge in connection
with his "alternative path" experiments, it is thought, can
be simply e.^plained with the aid of the working theory
developed in the course of this article. According to the

writer's theory, all physical phenomena hive their basis in

energy and inertia, and, secondly, that all things are linked

together by a process of continuity, no hard and fast lines

dividing one thing from another, which the mathematical
method of investigation practically assumes to be the case.

Inertia is the most distinctive feature of matter, and the
overcoming it has been described by the writer as imparting
energy to matter, the matter acted upon by energy unwill-

ingly acquiring a new property or force for which it has no
affinity. As matter resists energy being imparted to it,

work has to be performed proportionate to the resistance

encountered; but what is called work is simply a transfor-

mation, and not an expenditure of energy, the energy
transformed existing in some shape or other in the matter
to which it has been transferred, and this imparted energy
can be parted with, only, when the conditions are such as
enable it to pass into some other receptacle.

After what has been already stated, it will be seen that

the specific difference observed between copper and iron

paths admits of easy explanation. Iron opposes about six

times the conductive resistance of copper, but, at the same
time, it possesses an enormously greater capacity for the

storage of energy in the shape of magnetism than is pos-

sessed by copper. Owing to this greater capacity, and the

existence of somerhing akin to affinity between magnetism
and iron, and although iron opposes much more inertia

than copper, an iron path parts with magnetism much more
slowly than a copper one, and consequently the potential

of the current developed at the time demagnetization is

occurring, is not so great. Copper not only demagnetizes

more quickly than iron, but it demagnetizes also more
completely, and the current produced by the demagnetiza-
tion is conducted six tfmes as freely; whereas iron on the
other hand, parts with magnetism comparatively slowly,
retains more or less of it permanently, and conducts current
ver^ much less rapidly.

Prof. Lodge's own experiments demonstrate clearly that
Leyden jar discharges are completed more quickly through
sohd copper conductors of large section than through
copper conductors of smaller section notwithstanding the
inertia encountered is greater when the section of a con-
ductor is increased. It was also pointed out that within
the limits embraced by Prof. Lodge's experiments the
superiority of copper over that of iron for effecting rapid
discharge, was so great that the Leyden jar was observed
to discharge in less time through a No. 19 B.W G. copper
wire than through a No. i iron wire. It was also further
pointed out that the simple theory developed in the course
of this article was capable of explaining in a natural com-
mon sense manner all that which was observed in connec-
tion with the "alternative path" experiments.
The writer annexes an extract from Prof. Lodge's paper

of iSSg, read and discussed at the Institution of Electrical
Engineers, and he does so lest it might seem that he has
incorrectly stated the conclusions mathematicians have ar-
rived at. The passage referred to reads as follows:—"A
few words may suffice to explain the nature of the im-
pedance which alternating currents meet with in passing
through a conductor, and of the reason why iron is as good
as, or even better than copper for the purpose of conveying
currents alternating with extreme rapidity." But if what
is stated in the passage quoted be true then copper bars
should be more readily heated by an alternating current
welding machine than iron ones, and iron conductors might
be substituted with advantage for the copper mains now
employed in connection with high pressure alternating
electric systems.

To practical common sense it seems impossible to under-
stand that mathematicians can in any other than in an
academical sort of way, really believe that iron is capable
of transmitting rapid electrical alternations as efficieniy
even as copper, not to say more efficiently. That math-
ematical reasoning, having for its basis the newer electrical
theory, leads Prof. Lodge to such a conclusion is evidently
so from his published statements, and one of the reasons
he has given for preferring iron to copper is its higher
melting point and less liability to be fused.
For the protection of buildings Prof. Lodge t as suggested

that in place of a single point the roof of the building
should be surrounded with galvanized iron wire, bristling
with points, and he seems to think that such an arrange-
ment would help to bring about discharge quietly; the ob-
servations made by the late Andrew Crosse with an
exploring wire afford evidence that atmospheric discharge
does take place silently in a very large degree, and it seems
probable that discharge by lightning is the exceptional form
in which discharge occurs between the clouds and the earth.
In a passage too long to quote in its entirety, Andrew
Crosse states that "when the edge of a thundercloud is

perpendicular to the exploring wire, a slow succession of
discharges takes place between the brass ball of the con-
ductor and one of equal size connected with the nearest
spot of moist ground. I usually connect a large jar with
the conductor which increases the force of, and in some
degree regulates the number of explosions." He goes on
to say ' that after a certain number of explosions, say, of
negative electricity, which at first may be 9 or 10 in a
minute, a cessation occurs of some seconds or minutes, as
the case may be, when an equal number of explosions of
positive electricity take place; and he further states that
the alternate discharges of positive and negative electricity

increase in rapidity as the cloud passes over the exploring
wire, "until a regular stream commences, interrupted only
by the change into the opposite electricities," and that
"when the middle of the cloud is overhead a crashing
stream of discharges takes place, the effect of which must
be witnessed to be conceived."

The surface of any single building is so small, relatively,

and the distant e intervening between it and the cloud is so
large that the writer is disposed to think it can practically

make very little difference whether there be one or numer-
ous points, providing the single point is a considerable
height above the highest point of the building. The writer
tried the experiment a great many years ago of substituting
a single point for the comb of a cylinder frictional machine
and he found the single point to act as efficiently as the
comb, a Leyden battery, consisting of a number of jars,

being charged to the discharging potential with the same
number of turns of the handle, when there was only a
single point, as was the case with the comb, which con-
sisted of a row of points.

A thunder cloud the writer considers to be fairly com-
parable to a reservoir of water situated on a height. It

sometimes occurs that owing to the pressure of the water
the retaining walls of a reservoir give way; leakage of water
takes place usually before the actual catastrophe, and such
leakage assists to break down the cohesion of the structure,

which gives way at first slowly, and afterward rapidly, let-

ting loose a flood of destruclive energy. The fact that

there arc drains in the valley will have no influence what-
ever, so far as the bursting of the reservoir is concerned.
but their capacity to carry away the flood, when it does
come is of very considerable importance in mitigating the
destructive consequences. Now, a thunder cloud is, after

all, only a reservoir of energy, the retaining wall being the
dielectric atmosphere separating the clouds and the earth.

All the time charge is being accumulated, more or less dis-

charge is quietly occurring; but if the potential accumulates
faster than it is being lowered, the electrical pressure be-

comes sufficient to break down the cohesion of the air

molecules; before this actually occurs the electrical leakage
usually increases, and such electrical leakage acis in a very
similar way as the leakage of water through the wall of a
reservoir subjected to great pressure, and it helps to under-
mine the dielectric wall which gives way at last suddenly
the heat then developed in the path of discharge greatly
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reduces the resistance opposed, and a flood of ener^* is

poured down which it is the purpose of a lightning con-

ductor to cam harmlessly away. Were it not for the great

reduction of resistance which occurs in the air path imme-
diately after it has given way. the whole of the energy

accumulated in a thunder cloud would be dissipated in

forcing a passage through the air. As it is. seeing the

enormously greater resistance of a mile of even highly

heated air compared with that of a few hundred feet at the

ouisiilc. oi a metallic conducio-. and seeing also the very

imperfect conductivity of the surface of the earth, as weW
as that of the clouds, by far the greater amount of encrgj-

which becotces dissipated at the time of a lightning dis-

charge must be spent in the clouds themselves, the air path,

and also the eanh: but nevertheless, owing to the reduc-

tion of resistance in the air path, which occurs in the very

act of breaking it down, a flood of energy is liberated which
the lightning conductor is designed to deal with.

Now, certain of our mathematical physicists would have
us believe that the tlood of energy, which after the cohesion

of the air molecules has been broken down, forces its way
through a path of great resistance, instead of going through
the mass of the lightning conductor, passes down an outer

skin of microscopic thickness, and oscillates backward and
forward between the clouds and the earth. They would
like to persuade us that electricity and energy, whose rate

of motion las neither possesses weight, /. ^., inertia) would
be infinitely great, were it possible to obtain a conductor
which opposed no resistance, and whose actual speed, as it

is. is determined solely by the resistance encountered,
passes up and down the conductor, and further they call

upon us to believe that an entity not possessing inertia is

capable of oscillating, although they admit, at the same
time, that alt oscillation involves inertia, / **.. weight: and
why is this demand made upon our credulity? Simply be-

cause the mathematical development of a theor}-. propounded
by a very eminent physicist, seems to demand it, and it

would really seem

That wbco a theory's in the case
All common sense must then give place.

The efficiency of a lightning conductor, in the opinion

of the writer, depends upon its low magnetic inertia and
specific conductive capacity: and. as the magnetic inertia

oi copper is very much less than that of iron, while its

conductivity is six limes greater, copper he considers to be
a verj- superior material to iron for the construction of
lightning conductors.

The actual resistance opposed by a lightning conductor,
compared with that encountered in the air path, is so ver\'

small that a copper wire of comparatively small section is

sufficient to conduct harmlessly away ordinarj* lightning

discharges, but Prof. Lodge's own experiments demon trate

clearly, that solid copper conductors of large section are

more efficient than conductors of smaller section, ard the

fact that the points of a lightning conductor are occasion-

ally fused is evidence that conductive resistance is an
element which should be taken into consideration.

The most efticient conductor, according to the writer's

views, is a multiple copper conductor constructed either of

ribbon copper or a number of wires. The writer would prefer

wire simply, because it is more practical, and can be

stranded: but a series of parallel copper ribbons, the writer

is disposed to think, would be theoretically more perfect.

Electricity in the Navy.

At the annual meeting of the .\merican Institute of Elec-

trical Engineers, a paper on "Electricity in the Xavy" was
read by Gilbert Wilkes. V . S. N. The article appeared in

the Western Elei trici.\n of May 31st last. After its

presentation the following discussion took place:

Dr. Otto A. Moses: There is a very interesting point

touched, about which 1 would like to inquire; whether Mr.
Wilkes has himself made observations as to the deviation

of the compass on board ship

Mr. Wilkes-. I would say that I have not madeanyobser-
vaticns on ship board; but the obsen.-ations have been

made by navigators and turned into the ofiice of the naval

inspector. 1 have seen the reports and have made the tests

on shore myself. The effect does vary be.ween 1-20 of the

horizontal componert of the earth and as high as 5, 6 and

7 times this component at a distance of 12 feet.

Dr. Mi>sis: This subject came up before a meeting of

the National Electric Light association, when a lieutenant

of the nivy declared, to my astonishment, and I think to

that of the other members of the association, that there was
no action on the compass at all. Have you tried experi

ments with the alternating current to see if that would af-

fect the compass?
Mr. Wilkes: I have never tried the alternating current

because none of our ships have alternating current dynamos
on baird. As to the exact amount of deviation on board
ship caused by the dynamo, 1 will state one instance in the

case of the Chicago where the variation is 2 per cent.

TowNSE.N'D WoLCOTT: 1 would like to ask Mr. Wilkes
\i he has ever experimented with the class of dynamos like

the Continental and the Eickemcyer called "iron-clad dy-

namos," and whether there is really much diiference in

their effect.

Mr Wilkes: I would answer that I have. Those arc

the small deviations that I referred to.

R. N. ll.wt.ES: In setting an engine aboard ship is par-

ticular care taken to set it so that the plane of the tly wheel
is set fore and aft ot athwart-ships? This point came out in

connection with a proposed system of lighting our light-

ships with an incandescent plant. Those ships roll and
pitch a good deal, and one objection raised to this plan was
that in ca«c of high running raachincrj' on board a ship,

pitching around as they do, we would have the tendency of

the wheels to maintain their plane of rotation—the gyro-

scopic effect, and that the effect would be to maintain the

strain on the bearings and cause them to heat.

Mr. Wilkes: I would answer that the main trouble

with heating on board our men-of-war has been from having
ihe axis of dynamo and engine faced to thwart-ships, in

which case the oil is likely to tly from the bearings and it is

so bad that where the available space will allow we get the

shaft fore and aft. Hut our space is usually so cramped
that we are apt to make the most of it.

Mr. Bavles: The remark was made that this effect of

the dynamo on the compass could of course be corrected.

I would like to a<-k if there is any particular method of cor-

recting this effect on the compass, assuming that the load

is variable when running.
Mr. Wilkes: I wculd answer that the effect on the

compasses is not due to the lamp load as far as observation

goes. The dynamos being compounded of course always
exert the sameeffect. The mainsare run so closely together

that their effect is «//. I believe that in the English semce
where they use the ship as a return they have considerable

trouble from this cause

Mr Bayles: But can it be corrected and is there a
practical method of correcting it?

Mr. Wilkes: I believe it has been suggested to use a

larger electro magnet to correct it. But it has never been
tried in this countr)-, and I believe that the easiest plan of

correcting it is to get a dynamo which doesn't have a large

external field.

E. T, Birdsall: I woultf like to ask if that 12 feet

Mr. Wilkes spwaks of. was clear space or were there any
iron bulkheads intcr^'ening:

Mr. Wilkes: The measurements were either made in

engine rooms or machine shops. In the cases where the

deviation is least the iron was not uniformly placed at all.

It was just as you find it in any machine shop where you
go to see a dynamo built, for testing it.

Mr. BiROSALL: On almost ail that I have seen of the

cruisers there was at least an iron partition. I think, between
the dynamo rcom and any of the compasses. We know that

iron of that sort has some shielding action.

Mr Wilkes: The deviations have been found on ship-

board and I have often thought of the shielding action of

those bulkheads, but I believe it is anything but shielding,

because they are not complete m.-ignetic circuits and they

only bring the lines of force close to the position which the

compass occupies.

Robert S. Dobbie: I would like to ask the lecturer if

he attributes the effect only to the leakage of magnetism
from the fields of the dynamo, or does he think it is the

effect from the main going to the lamps. I have had a little

experience with that in an alternating machine—one of the

early t>*pes of Siemens machines on board a merchant ves-

sel, and the waste of magnetism is much greater than in

modern machines, and a compass adjuster from Southamp-
ton. I forgot his name, a well-known man, came on board

and made the most elaborate tests. The ship was wired

returning through the hull. That is. the current was
grounded after passing through the lamp and no percepti-

ble difference found on that ship, not the slightest

Mr Wilkes; The experiment has been roughly tried

by changing the position of the compass in reference to

the mains and keeping approximately the same distance

from the dynamo It leads to the conclusion that the effect

does come to all obser\'able amounts, from the dynamo itself.

Did I understand you to say that jou had had other expe-

rience?

Mr. Dobbie: Well, the machine was of the alternating

description, so I suppose the lights made very little differ

ence, but the magnetism escaping from the field magnets
of the dynamo was. I should say, very much greater than

with the modern machines. The theor)" of the dynamo
was not so well understood in those days. There were two
dynamos, an alternating dynamo with a field of eight mag-
nets, and a small exciter.

Electric Lighting in the Railroad Service.'

By M. B. Leonard.

The extraordinary development during the past fifteen

years of the art of lighting by electricity, and the success

attending its daily use on our streets and in our houses

have been so apparent that its utility and benefits were
quickly recognized in the railway ser%-ice, not only in this

countrj' but abroad, with this difference, however, that in

the United States only the illumination of depots, yards and
train sheds by means of the arc lamp was at first attempted.

while abroad the lighting of trains and station houses
primarily engaged the attention of the profession. Its

progress, however, has been so great and its advances so

manifest that in this country our important trains are now
lighted by electricity, and in Europe the arc light has been
so extensively adopted that in one station alone of the

Great Western Railway of England (Paddington) not less

than 100 arc lamps are used; while the French, German
and Italian railways are gradually lighting up the larger

stations and yards in this way.

For many years one of the most prolific sources of injur)*

to railroad men and loss to the company has been the

switching of cars in the yards at night, with only a hand
lantern to indicate the movements required, the engineer,

owing to the darkness, was obliged frequently to depend
more on luck than otherwise to guide him in handling his

engine, the result being often a crushed hand or shoulder
for the brakeman, if he escaped being caught between the

bumpers, or the engineer miscalculating his distance in

the darknesss would come back too hard, and thereby break
the drawheads and smash in the ends of the cars.

The introduction of the arc light in the large )ards
where a great deal of switching or making-up of trains at

night is performed, was found, as had been expected, to

work a wonderful improvement in this direction, and the

use of the arc light for this p'lrposc is now so widely ex-

tended that there is scarcely a railroad from the .Atlantic to

the Pacific, which does not use the electric light in its im-
portant yards.

It enables yard and engine men to see one another al-

most as clearly as in sunlight, and in addition to preventing

I Read at meeting of the associatioQ of Railwajr Telegraph Super-
intcndent*. Niagara KalU, N. Y., June 19, 1S90,

accidents, permits the work to be done with .-ilmost as
much dispatch as during daylight, while without the light

double the amount of time would be required to perform
the same service, and even then with less safety to ma-
chinery, cars and men.
An extended inquiry among the men using these lights

develops the general belief that they pay for themselves
several times over in the single item of repairs saved to
rolling stock by enabling the engineers to do the switching
more carefully, and with less dam.-tge to the cars. These
arguments seem strong enough to warrant the use of elec-
tricity for this service, wherever the business is large
enough to require night work.

Other important features in the use of the electric arc
lamp are the greater amount of loading or unloading of
cars that can be carried on at night than with the oil lamp
system, and the reduction of the number of car robberies
and shortages in freight packages.

The experience of the Chesapeake & Ohio Railway com-
pany at its Newport News, Va., terminus affords an excel-

lent illustration of the benefits of the electric light in these
respects. Through its connections with the Old Dominion
Steamship line from New York, large quantities of freight

are transferred to cars at Newport News for western
points. As the New York steamers arrive at night gener-
ally it is important that the freight be at once loaded,
billed and forwarded with the utmost dispatch. Under
the old oil'lamp system it was found impossible to get the
freight billed and cars loaded and started within less than
twelve to fourteen hours after the steamers' arrival. The
number of claims for shortage and damage were very
great, and reports of freight astray were numerous.

In the hope that this condition of things might be im-
proved, a 50-arc light plant was put up. and the piers illu-

minated by electricity. Immediately a new order of things
prevailed, freight was billed and loaded correctly, there
being no dark corners, the shortages and damage claims
began at once to diminish, and the trains were forwarded
in nearly one-half of the time it formerly required, while a
substantial rebate was made by the insurance companies
from the premium hitherto paid, which offset not a little of
the cost of the electric plant, and the reduction of the premium
goes far towards paying the cost of maintenance and oper-
ation at present.

The lighting was extended to the immense coal piers of
the company, and the coaling of steamships, which up to
that time could be done very slowly, and only at great

hazard during the night, was rendered almost as easy as in

daylight. It is, therefore, safe to say that the Chesa-
peake & Ohio is satisfied with the investment, and that its

experience is not exceptional, is evinced by the fact of the
Pennsylvania Railroad company using no less than 80
arc lights on its coal wharves, yards, engine houses and
depots in the city of Philadelphia,

While arc lights are usually designated as of 1.200 or
2,000 candle power, experience has shown that an arc

lamp will give more light in some directions than others,

and that while the use of globes ver)' much diminished the

intensity of the light, in certain cases they distributed it

ver>' much better.

For these reasons it is very difficult to determine just

how many lights is necessar)' to illuminate a certain amount
of space, frequently, therefore, the best results could only
be determined by a number of trials of the lamps in desig-

nated positions, changing them about until the desired re-

sults are obtained,
.'\ series of experiments, outlined in the Railrccd Gazette,

was recently instituted in Germany to ascertain the candle
power of arc lamps, in which it was found, that in a Sie-

raen's differential lamp, supplied with a current of 14 to 15
amperes at from 4S to 52 volts, the horizontal intensity

was about 196 candles (German, ver)' nearly the same as

the English), it increased rapidly to about 20 degrees below
the horizontal, where it was 1,150 candles, then more
slowly, until it reached a maximum at about 42 degrees

below the horizontal plane, where the light was 2,014 can-

dles; it then began to sink rapidly until below 60 degrees
there was no light, but only shadow. The average inten-

sit)' was 1,22s candles, with the globes on, the actual

light obtained ranged from 510 candles downward to 1,183

in a direction inclined 40 degrees below the horizontal,

with an average illuminating power of S34 candles when
freshly whitened reflectors were used.

In this country the best results seem to be obtained from
the 10 ampere long arc, or from 40 to 50 volt lamps set on
poles 35 feet high, and from 400 to 600 feet apart. The
clear glass globes give the best illumination, as but few of

the light rays are absorbed by the glass, but it is found
that the unshaded glare of the arc is ver)* tr) ing to the eyes

of the trainman, and consequently the half ground globes

are preferred.

In examining the systems in use, it is found that the
Thomson-Houston and the Brush are most preferred,

though the Western Flectric and the Jenney are very pop-
ular in the west, while the new alternating system of arc

lighting of the \Vestinghouse company, owing to the greater

life of the carbon, is making rapid strides.

A new and important improvement has recently been
made in arc lamps, which results in an enormous increase

in the luminosity of the arc, and consequently a most
brilliant and economical light. This has been effected by
making the lower carbon hollow and fitting it with a reser-

voir of oil and a wick, the oil ascending the wick by capil-

lary attraction is converted into carbon vapor by the heat

of the electric arc re-inforcing the light of the arc by lumi-

nous particles of incandescent carbon, thereby increasing

its brilliancy. The tests of this lamp recently made by Dr.

Hopkinson of London, show that the efficiency of the arc

in watts per candle is nearly doubled, the color of the light

being changed to a clear yellowish white, while the in-

creased cost of the hollow carbon and the oil, is so small

that it is not worth mentioning—a single drop of the oil

Listing nearly a minute. It is claimed for this new lamp
that it reduces the cost of arc lighting to such an extent,

that it is equal to gas at 10 cents per i.ooo feet. Yery lit-

tle or no alteration is required to utilize this improvement
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in the present styles of arc lamps, and it is confidently ex-
pected that its adoption will soon become universal.

ELECTRIC LOCOMOTIVE HEAD-LIGHTS.

In stili another direction the arc lamp will probably
prove of great value to the transportation departments of

our railroads. For several years experiments have been
carried on with the view to adapting the arc light for use

in the head-lights of locomotives. It was quickly ascer-

tained, however, that the constant vibration of the locomo-

tive seriously affected the feeding mechanism of the lamp,

and consequently the brilliancy of the arc, but recently the

improved feed apparatus and the adoption of a copper neg-
ative pencil instead of the carbon hitherto used, have been

found to eliminate the dlHicullies, and the National Elec-

tric Locomotive Head-Light company of Indianapolis is

now ready to furnish head-lights of this description, the

current being generated by a small combined dynamo and
engine, carried on the locomotive. The engine is about 3
horse power and has four cylinders, with the dynamo,
which is about 2,000 watts capacity. It weighs about 700
pounds, and is placed over the smoke arch of the locomo-

tive between the headlight and the smoke-stack.

The trials of this apparatus made last November on the

\'andalia line showed that on ver}' dark and rainy nights,

the fences to the cattle guards could be seen three quarters

of a mile away; a light-colored car would show as an ob-

struction on the track at about that distance, while one of

dark color would not plainly be seen more than half a mile

off; twelve telegraph poles would be plainly visible, while a

white mile post would appear as a spot of light half a mile

away. At Soo feet a tie at the side of the track would be
plainly shown. Horses and cattle would show up clearly

1,000 feet ahead, and the colors on a switch target could be

seen a quarter of a mile distant.

This shows that any serious obstruction on the track ex-

cept in case of a very thick fog, could be plainly distin-

guished far enough ahead to stop an air-braked train trav-

eling at a speed of 45 miles per hour, while at a reduced

rate of speed during heavy storms and freshets, the liabil-

ity of running into open draws, or into trestles 01 bridges

carried away by high water, would be greatly reduced.

Another method has been experimented with to some ex-

tent, in which groups of incandescent lamps are placed in

the head-light; this has given good results, but the beam
of light is not as penetrating as when the arc Is used, and
the carbon filaments in the lamps are soon broken on ac-

count of the vibration of the locomotive.

THE ELECTRIC LIGHT IN SWITCH STANDS.

On May 30, 1SS7, the Southern Pacific Railway com-
pany, owning and operating its own electric light plant at

Oakland, Cal., comprising a horizontal slide valve engine,

locomotive boiler, and a 65-light 10 ampere Brush dynamo,
finding it difficult to keep the oil lamps lighted in the in-

terlocking and automatic signals In its yards at that point,

on account of the variable draughts sweeping across the

Bay, decided as an experiment to light twelve of these

lamps from its electric light circuit, wiring the lamps in

multiple.

So s^tisfactory were the results, that the number of sig-

nals so lighted have been increased gradually until 134
lamps in the interlocking and automatic signals, switch-

stands, switch lights and signal towers are now
lighted by electricity. Thirty-one of these lamps are in

switches and signals that have underground wire connec-

tions, 16 of them light up four signal towers, while the

balance are in signals located on posts and connected by
over-head wires, all being supplied by the arc light dy-

namo, above referred to.

The signal lamps were made to tale 38 volis, and are

wired from 10 to 15 in multiple according to the number of

signals within convenient distance to forma group, so re-

ducing the e.m.f. that the lamps use to from 20 to 28

volts pressure, thus lengthening their life and yet giving

sufficient amount of light to illuminate the bulls-eye lens of

the lantern.

In wiring up the lamps, for the purpose of preventing

trouble in each, in case they should break or are burned out,

a simple switch is used with paper between the contact points,

so that in case a wire leading to a number of lamps is

broken, an arc will form at the switch, burn the paper, and
thus close the circuit.

In putting up the lamps' for the signals, the lamp with

its socket is screwed on to a rubber nipple placed in the

center of a wooden base made the same size as the oil

lamp bottom which it displaces, wires passing down through

the rubber nipple and in grooves cut in on the underside of

the base, connect the lamp with binding posts on the corner

of the base, which makes a complete and portable device

for placing in almost any style of lantern.

For the signals on posts, a tin box or case was designed,

7x6x3, with lens on one or both sides, and with wooden
bottom made to hinge or screw at one end, and fastened by

a thumb screw at the other end, secured to the post by a

pocket constructed on the narrow side of the case and an

iron bracket on the post in the usual man er.

This box is made from one sheet of tin and is soldered

tightly together with no openings except a bottom which is

closed by the wooden lamp base. If well painted, white

inside and green outside, this lamp case will last irdefin-

itely. Where the lamps are most exposed to the assaults

of the hoodlums with their little guns and stones, a wire

netting of one-fourth inch mesh is fitted over the lens in

the form of a pocket open at the top so the glass can be

cleaned. After being placed in position and wires con-

nected, no further care or attention is required beyond oc-

casionally cleaning the outside of the lens.

The lamp complete, including case, base, lens, socket

and lamp, costs about $2 each, as compared wiih about

S500 each for the oil lamp complete, which lasted on an

average two years only. The lamps first installed over

three years ago are still in use. and hive required no other

care or attention than renewing the underground wire to

two of them.

I anj informed b^ Mr. Slater, the master pf signals for

the Southern Pacific company, to whom I am indebted for

many of these details, that the actual expense for the in-

stallation and maintenance of these lights beyond the in-

terest on first cost for wire, lamps and fixtures, etc , is

very small, the additional amount of fuel required for the
signal lamps being only about 5 horse power. Though in

the system of accounting in use on the Southern Pacific

Railway company, $90 per month is the proportion charged
to the signal lights out of the total expense for mainten-
ance of the whole system of arc and incandescent lights in

use at that point, 30 arcs being required for depot pas-
senger yard and road crossings, with fifty-six 16 candle
power multiple series incandescent for depot room and
offices, and one 65 and one 50 candle power series incan-

dcFcent lamps for outside buildings. The total expense
includes the cost for four attendants, fuel, oil waste and
supplies, repairs, etc.

The division of the expense seems hardly fair, as in the
installation of the signal lamps nothing was added to the
expense for attendance or repairs to dynamo, engine or

boiler, and very little to general supplies. All of these
had to be maintained on account of the arc and incandes-
cent lights already in use.

So well satisfied has the Southern Pacific company been
with the results from the electric light plant at Oakland,
that it has in consideration a larger one there to light the
railroad shops, coal yards, ship and lumber yards, freight

yards and feiry slips— and are operating electric plants at
various other points on their line

The details of this system have been so well worked out
at Oakland, that there seems but little room left for im-
provement, save that it might be well to have the lanterns
made large enough to contain two lamps so arranged that

one '5 automatically lighted on the extinction or destruction,

from any cause, of the other. This feature has been
adopted by the Edison company for side lights of ocean or
river steamers lighted by electricity, where it is extremely
important to keep the lamp burning at night.

The above mentioned plant seems to be the only one
thus far in tailed on so large a scale, and the results ob-
tained evidence a large economy as against the use of the
oil lamp for this purpose, where a railroad company owns
and operates its own electric light plant of sufficient capac-
ity to supply the sigral lamps. As an illustration, the
Central Railroad of New Jersey has 45 interlocking signal
lamps at their Jersey City station, which consume five gal-

lons of No. 7 oil dally, at ten cents per gallon or $15.50
per month; with the two lamp men at $40 and ^45 per
month, the total expense for the 45 lamps is $100.50 per
month, as against $go for the 134 lamps of the Southern
Pacific at Oakland, without considering the cost of break-
age, the trouble from lamps blowing or bursting which is

liable to occur at Jersey City.

LIGHTING PASSENGER TRAINS.

In regard to the electric lighting of trains, this subject

was so fully treated by Mr. Selden, in his admirable paper
read at the last meeting of the association, that there is

little left for me to add; however, some facts have come to

my knowledge that may be of interest in this connection.

In the United States, at least, the system of lighting

from storage batteries, charged at each end of the run, does
not appear to increase in popularity. The Boston & Al-
bany Railroad company, after two and a half years' trial,

recently abandoned electricity on the two trains that were
so lighted between New York and Boston, and substituted

the Pintsch gas system. It is stated that the principal

cause of ihis action was the cutting down of the overhead
wires in New York, preventing them from charging the

storage batteries at that end of the line, as the cars were
not equipped with oil lamps which could be used during
that time, but it is also claimed that considerable trouble

was experienced from the lamps frequently breaking, and
that the expense of maintenance was too great.

The Pennsylvania company, however, still continues to

light power cars from storage batteries, using a low voltage

lamp.
The Intercolonial Railway company of Canada has

adopted the accumulator system alone on the trains between
Halifax and Quebec, and now has more than forty cars

fitted up with electric lamps, which are of 10 candle power,
and vary from 11 to 22 to a car. The accumulators are

charged at four different points on the line, running about
500 miles with the one charge, and the results thus far ob-
tained are very satisfactory, but to provide for emergencies
oil lamps have been retained in each car.

The combination of dynamo and storage battery first

adopted by the Pullman company is gradually being ex-

tended In this country, and is giving great Sitisfaction in

the East and West, but, it appears, at a large expense for

maintenance. The Chesapeake & Ohio vestibule train,

"Fast Flying Virginian," lunning between New York and
Cincinnati with six cars, is supplied with iiS lamps divided

up thus: two Pullman coaches with 30 lamps each, dining

car with 26, day coach 16, combination car 13, and the
baggage car three. Up to May i, 1890, the average cost

per lamp for maintenance and renewa's was Si.io per
month; yet where the exhaust steam is utilized for healing

the train the-cost can be very materially decreased.

With this object in view, the Chicago, Milwaukee & St.

Paul Railway company has recen'ly added to its equipment
two independent 'ight and heat tenders, which carry their

own boilers for steam heating, and for running a Westing-

house automatic engine attached to a No 4 Edison com-
pound wound dynamo, supplying the current direct for

lighting all the cars in the train, thus doing away with the

dynamo on the baggage car and storage battery combina-
tion.

The results have been very favcrable, and during more
than six months of constant service there has not been a

single failure. This company has four trains covering

about 45 cars lighted by electricity, and expects to adopt
this system of illumination on all of its through trains. A
full description of the tender with drawings and other de-

tails of the electrical arrangements will be found in the

Railroad GazetU of June 13, 1890. It is stated that the

expense of building and equipping these tenders is not
much greater than the cost of the storage battery, dynamo
combination, with the expensive wiring required in that
system.

It is confidently believed that the cost of lighting trains
by electricity in the United States can be greatly reduced
by adopting the method so largely used abroad, of getting
power from the axle.

Mr. Houghton, the telegraph superintendent of the
London, Brighton & South Coast Railway company, one
of the patentees of the system advises me that there are
sixteen trains running on that road, which are so lighted

—

thirteen of them local trains and three express. The
speed of the express trains reaches ;o miles an hour, while
that of the locals run from 20 to 60 miles per hour.
The express trains are wired for an average of 70 lamps

and the others 40. The candle-power of these lamps varies
from S to 16, according to the speed of the train.

The dynamo furnishing current for these lamps is

placed in the baggage-car, and has a pulley at each end
connected by belts direct with the axles of the car. No
intermediate shifting being used, the slack is taken up by
loose pulleys that can be pressed upon the bells.

The dynamos on these trains have a maximum capacity
of 5,000 watts var)'ingwith the speed of the train, which,
at 10 miles an hour gives about 48 volts and 35 amperes,
and at 60 miles 65 volts and 75 amperes The e. m. f.

and current of the dyanmo gradually increasing with the
speed. The brushes are mounted in pairs on a rocking
frame so arranged that either set of brushes can be brought
in contact with the commutator as required by the direc-
tion of the train.

In the same car with the dynamo, 22 accumulators
weighing about 4,000 pounds are placed in parallel with
the dynamo for use whenever the train stops.

Connected by a belt from the dynamo is a centrifugal
governor which joins up the circuit at any desired speed,
causing the dynamo to charge the accumulators. When
the lamps are not lighted, the governor introduces resist-

ance inio the dynamo field reducing the output to about
40 amperes, in order not to damage the accumulator plates.

When, however. It is necessary to light the lamps, the
dynamo makes the full current, of which about 35 amperes
pass into the lamps, the balance being stored in the accu-
mulators.

In each lamp circuit a regulator is placed in order to
keep the light in the lamps at the same power regardless
of the speed of the train, and shunt any surplus current
into the accumulators; so that 42 volt lamps may be used
with a dynamo of any e. m. f. above that voltage without
any variation in the light of the lamps.
The connections between the cars are made by coupling

two cables together, and when the dynamo runs below a
certain speed a cu*-out breaks the circuit of the armature,
preventing the cells from discharging themselves through
it and burning it out. Should the dynamo not furnish
enough current for the lamps, the accumulators supply the
balance, and in doing so strengtnen the field magnets and
thereby cause an increase of current in the dynamos.
One arrangement of the circuits of these trains, has the

field magnets of the dynamo wound with two wires in op-
posite directions, one of which is In shunt to the armature,
as if the dynamo were an ordinary shunt machine; the
other is wound in the reverse direction, as if the dynamo
were a compound machine, and the accumulators are in se-

ries with the wire. The lamps are also in shunt with the
armature.

The trains on which this system is used, consist mostly
of ten cars which run solid, that is, are not broken up, and
average forty 12-candle power lamps to a train By using
accumulators in each car, however, no difficulty would be
found in splitting up the car at various points.

The figures given by iMr. Houghton are as follows:

Total weight of the plant on each train, three tons;

Cost of plant, on each train, 400 pounds sterling;

Cost of maintenance per annum, 65 pounds sterling.

The only attention given the trains Is at each terminus,

where one man inspects the apparatus, oils the pulley

bearings, etc., before the train pulls out. One of these

trains has been running since December rg, 1S83, without
a single failure being reported. During the first eleven

months of its use it made 2,352 trips and ran 27,322 miles.

The Midland Railroad company of England is runnicj^

three trains lighted by electricity, and has recently fitttu

up two others. Two of these are short trains always run
solid, and the others main line trains made up at various

points. The dynamo is placed in the baggage car and is

also driven from the axle with about the same electrical ar-

rangements as are used on the London and Brighton road.

The short trains have 85 lamps run from one set of storage

batteries in the baggage car. On one train the batteries

aie in series, but on the others in parallel. This seems to

be the most satisfactory. Eight candle power lamps are

used on this road, tv\o to each compartment, which can be
turned down, and this feature is found to be very conve-

nient to through passengers.

This systtm of illuminating passenger trains is becom-
ing very popular in England, and it is believed that all

such trains on the important roads of the kingdom will

shortly be equipped in this way. The expense as shown
by seven years' experience on the London & Brighton road

is certainly not greater than where common oil is used, and
seems to corroborate the report made by Sartiaux and
Weissenbruch, to the International Railroad Congress at

Paris a year or two ago, in which it was stated that for

lights of the same candle power, gas supplied by the Pin-

tesch system would cost about 11.3 centimes, and coal oil

about 16.9 centimes per lamp-hour as against 5.6 cen-

times for the electric light.

Compared with the practice on American roads, the

economy of this method of generating the current is re-

markable. It has been staled, however, by various au-

thorities, that it is impossible to secure even fair results in

train lighting in this ccuntr>' where the power is supplied

bv the car axle, owing to the numerous curves on American
^oads, around which the \yheels will pfteja slide, without
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turning ihc ajtleasingle revolution, thus seriously damaging
belciiandarmature.andtbccoDstant changes in speed, while

Knglish roads arc almost alwa>'s tangents, and a high and

constant rate of -speed is maintained. The experiments

made here some yc;irs ago seem to corroborate these stale-

meals.
[q 1886, or 18S7, Mr. Barrett of Springfield, Mass.,

fitted up a train on- the Connecticut River railroad to be

lighted with electric lamps run from a dynamo, obtaining

its pj*er from the car axle. A countershaft was used and

a peculiar arrangement of a friction clamp transmitted the

power to a pulley on the shaft. Thisctamp was governed

by centrifugal weights balanced by stiff springs. When
the dynamo ran at its normal speed, these springs just bal-

anced the friction of the clamp, and there was no slip; any
increase of speed then caused the friction to diminish and

the pulley slipped upon the shaft until the e<.iuilibrlum was
restored; 24 accumulators were connected with the circuit

as a regulator, keeping the lamps lighted when the train

stopped, and a centrifugal governor broke the accumulator

circuit when the train slackened its speed. The brushes

were attached to a rocking arm, or lever, which was tilted

by magnets in either direction in accordance with the for-

ward or backward movement of the train.

Owing to the arrangement of the car trucks, it was found

very difficult to obtain the proper speed of the dynamo,
and after successive trials with belts, ropes and chains, it

was finally abandoned. Since that time there have been

no ftirther e-xperimeots of this character in the United

States, but it is said that such improvements arc now being

mai^ in the driving gear as will obviate the difficulties

heretofore encountered, and that further trials in this di-

reciion fnay be looked for within the next six months
The electric lighting of trains has been hitherto consid-

ered very much as a luxury, but its superiority has been

demonstrated in so many ways that it is now being

regarded almost as a necessity; yet before it can be gen-

erally adoptfd it must be practicable to light the cais on a

large scale: and to maintain the plant on each train in good
order without expert assistance; it must also be so simple

and at the same time so durable, that mechanics of ordi-

nary ability can be utilized to make the few repairs it will

require; its cost, therefore, must be reasonable as com-
pared with other methods of lightitig, and the character of

trains on which it is to be used.

From the facts above mentioned, it will be conceded

th.1t all of these requirements are filled by the English

system of t.iking power from the car axle; it is therefore

contiJcnily expeclcl that the well-known ingenuity of our

American engineers and inventors will be found sulficient

to overcome the obitacles waich now prevent us from util-

izing in the same way the motion of the trains on our

roads.

The sucv;essful illumination of the floosac Tunnel in

Massachusetts by 1.250 incandescent lamps placed 40 feet

apart on each of the two tracks, affords a remarkable illus-

tration of the flexibility and superiority of the electric light

over other illumioants and the advantagesof the arc and

incandescent light for the illumination of our depots, wait-

ing rooms, train sheds and offices are so apparent and well

understood, and their use so extensive, that it is unneces-

sary to make more than a passing notice of this branch of

the subject.

In thus considering the various directions in which the

electric current has been adapted for illuminating purposes

in the railway service, one is struck by the extraordinary

progress that has been made in the art during a few years,

and the enormous possibities that the future opens up (or

the utilization of this most wonderful of naluie's forces.

So much has already been accomplished, and so numerous
are the workers in the new field, that before another de-

cade of years has lolled around, steam will have been sup-

planted by electricity, as the motive power of our rail-

roads, and the locomotive of the future will indeed be the

fiery steed called lightning harnessed and subject to the

control of man.

CORRESPONDENCE.
New York Notes.

Nkw Vkkk, July 5.—The recent explosions in lower

Ilruadway led the grand jury to hand down a presentment

to Judge Martine regarding the dangers arising from pres-

ent uoderground construction in the streets of the city.

I^irgc dimagcs will undoubtedly be awarded the injured

business houics. These accidents will lead to the estab-

lishment of a higher standard of construction. Engineers,

electricians, and practical busincsi men gave testimony as

eye-witnesses of the eruptions and the grand jury an-

nounced at the conclusion of its work that, "From evi-

dence presented, the contiguity of steam, water and gas

pipes, and of sjwer and electric subways in and under the

roadbsd of our principal streets, is an evil which demands

immediate relief. The uplcaring of the pavement caused

by the laying of nev pipes, and the frequent repairs is an

obstruction to travel and a needless expense to the city.

The overheating of the soil and the adjacent water pipes is

destructive to pavements of asphalt and makes Croton wa-

ter unfit to drink. The saturjtion of the soil with poison-

ous gasis and dirty fl aidi is damaging to health. Theex-

plo5io.is of gas aad the liability to explosions of steam are

acDnstant menace to life and limb. These evils have In-

creased from year to year and will continue to increase un-

less sons remedy is found. Asa present remedy we sug-

gest that steam and gas companies be held to strict a:-

CDun'ahllity for aIlt?aiiageocc.isijned by their neg!jct;lhat

penalties be rigidly enforced against companies that delay

repairs and obstruct travel, and that no more permits be

granted for the laying of additional lines of steam or gas

pipes in streets that are now overcrowded. .\s a further

remedy we suggest the appointment of a commission of

strictly non-political experts, who shall consider the feasi-

bility of vesting the management of street paving and all

underground pip;s and sewers in one department only,

and of devising a new system by which the benefits of

steam, gas, water, electricity and sewerage may be had

with some safety and with less oflicial obstruction."

The electrical companies in placing their wires beneath

the pavements have discovered the rottenness of under-

ground New Vork and a"e doing a good work in bringing

it to light. The onslaught against overhead wires and

poles and the building of electrical subways have revealed

startling facts. Judge Martine appreciates the condition

evidently and credits the grand jury with good sound sense,

saying; "The evil which you present is certainly an evil

which ought to be promptly remedied. The present situ-

ation is such that a citi/en cannot walk safely in some of

our principal thoroughfares, lie is exposed to the danger

of suffering at any moment through the explosion of pipes

beneath him all the consequences of a volcanic eruption. I

shall take great pleasure in catling the attention of the

proper authorities to your presentment. I shall seek the as-

sistance, too, of the district attorney in making your pre-

sentment effective and in making the citizens safe against

the dangers menacing them from the subways containing

gas and steam heating conduits."

The State Railroad Commission at .\lbany plays an im-

portant part in the present tendency toward the adoption

of electric traction in many of the c.ties in the state. Ar-

guments before this commission by the Buffalo Street Rail-

road company for a change from horses to electric power

were heard during the week. The company claim the con-

sent of the requisite number of property owners to the

change, by including the consent of the park commission-

ers who control the park system of the city, because the

city which owns the parks has consented to the change.

The opposition take the ground that the direct consent of

the park commissioners has not been obtained and thus

the necessary numbar of property owners is lacking. The

Coney Island ^: Brooklyn Railroad company has applied

for permission to change its motive power from steam to

electricity.

It is reported that the Electric Light & Power company

has bought the Newark electric lighting plant, Thomson-

Houston system, thus placing the electric lighting business

of that city under one management.

Toe fire department has positively refused the police de-

pariment space in its conduit for fear of serious crippling

of both systems from electrical contact. The Subway com-

piny is ina quandary as to what measures to take to pro-

vide for the existing differences The next meeting of the

Hoard of Electrical Control will take some action to settle

the matter. It is claimed that the Subway company is

attempting to double up the wires of both departments in

order to give the electric light companies more space.

The third annual convention of the American Boiler

Manufacturers' Association of the United States and Can-

ada was held at the Park Avenue Hotel this week. Over

one hundred delegates, representing nearly every slate in

the Union and some Canadian provinces, were present.

.\mong them were Edward A. Magee, chief engineer of the

United States navy; James -V. Dumont, United States su-

pervisor inspector general of steamboats, and Supervisor

Inspectors George ii Starbuck and Alexander McMaster.

The objects of the association are thus briefly stated by

the secretary:

To establish such standard for materials and workman-
ship as will insure uniform excellence of construction of all

American boilers.

To concert such measures and take such action as shall

be for the inteiest and advantage of its members
especially.

To procure and furnish to its members statistics of the

trade, domestic and foreign, and

To take su:h action as shall from time to time be deemed
advisable regarding the regulation of prices and produc-

tion.

The necessity of thorough inspections was discussed and

measures taken to secure more attention on this point.

The Consolidated Telegraph iS: Electrical Subway com-

pany filed its first and second mortgages in the register's

office yesterday. In the first mortgage, which is given to

the Atlantic Trust company, the telegraph and telephone

companies issue f 1,125.000 of bonds; the l^dison company,

$135,000, and the electric light companies, $1,125,000.

In the second mortgage, which is given to the Mercantile

Trust company, the amounts are similar. The bonds,

which are for ^1,000 each, are payable on June 1, iQ-lo. at

an interest of six per cent per annum. As security the

company morig ges on it> franchises, working apparatus,

etc., to the respective trust companies. The directors

authorized the issue of the bonds on May 20 to enable them

to continue the construction of subways.

The Empire State Subway company (limited) has filed

a certificate of incorporation in the Secretary of State's

office. The company is formed to manufacture, maintain,

equip, operate, lease or sell electrical conductors, subways,

conduits, ducts, and houie and other subsidiary connec-

tions in New York City, and els.;where in the state, and to

lease spaces in said subways and conduits to any person,

company or corporation having lawful power to operate

electrical conductors in any street in New Vork City or

state, including any company or corporation having or

which shall acquire lawful power to manufacture, use or

supply electricity. The lo:ation of the business is in New
Vork, and the Cipital stock of th; company is $500,000.

The incorporators are William T. Bouchelle, John C.

ReiUy, Union N. Bethell. Hiram F. Stevens and David

B. Parker.

A colored man while passing along W. Thirteenth street,

Tuesday, was stiuck by a line wire which dangled over the

walk. He cried out that he had been stabbed, and attracted

the attention of schoolboys near by. One of them picked

up the wire and received a shock, burning his hand and

swelling his arm. He was able to go home though.

The lest of a new audible electric signal for.railroads was

made at the One Hundred and Thirty-third street station

of the Subuiban railroad. Through the s\stem an electric

gong rings in the engine in case it passes into a block be-

fore the train ahead has gotten out of the block, thus the

engineer is notified audibly in case a blinding storm or fog

hides the ordinary signal from view. Twenty signals will

be placed on the road which will give it a thorough test.

A strong primary battery is used to supply necessary elec-

tric current. W. H. T.

St. Louis, Mo.
St. LotJis, July 5,—Score another point for electricity.

The St. Louis & Suburban Railway company, the new or-

ganization which was formed to pull the owners of the ot"l

St. Louis Cable & Western road out of the mire of finan-

cial losses, will soon knock at the door of the city council

for an important franchise granting it the right to equip

its new road with electricity. Lee, Higglnson ^: Co., Bos-

Ion bankers, sunk about $665,000 in the old Cable & West-

ern, and not a single dollar has glittered before their eyes

in return. On the contrary, the road became deeply in-

volved in debt and is covered a fool deep in mortgages,

amounting to $1,000,00 j. Besides, judgment creditors

obtained claims of about $300 ooo in the United States

Court against thi road. It was placed in the hands of a

receiver, A. de Figuelredo, who, with the assistance of

Supt. Shipley, managed the concern better than it had ever

been handled before, and also put the narroAf gauge divis-

ion on a pacing basis—something which had not previously

been accomplished Lee, Iligginson iS: Co., in order to

save themselves, organized a new company, known as the

Central 6c Western, and obtained a franchise alongside part

of the route of the old Cable \. Western and down Union

avenue to Forest Park Afterwards the same stockholders,

with the addition ot several St. Louis people, organized

the St Louis ^: Suburban Railway, and then obtained a de-

cree of sale from fudge Thayer for the sale of the old

Cable & Western road. It sold for $150,000, and was

bought in by Mr. Iligginson. The St. Louis & Suburban

company completed its organization this week by the elec-

tion of officers, Charles H. Turner being made the presi-

dent. The new company will :isk the city council to give

it a franchise to use electricity from Forest Park down to

the eastern terminus, at Sixth and Locust streets. A branch

will be Lonstrucled out to De Hodiamont, on wliich elec-

tricity will be used. Nothing will hi done this winter ex-

cept in obtaining franchises needed. No request will be

matle of the council, perhaps. unLil the Fall session of that

body. As to the rumor that the St Louis iV Suburban

would consolidate with the (Hive street cable line and the

Market street and Laclede avenue lines, and thereby obtain

a bulge on the control of the Forest Park travel, the ofli-

cers of the St. Louis and Suburban say that it is entirely

wilhcut foundation in fact. It is admitted, however, that

such a consolidation of interests, if manipulated harmoni-

ously, would be a most important move in street railway

business in this city. With the Lindell Railway company's

elictric line soon to begin operation, there is .1 strong possi-

bility of a lively street railway war next summer.

The attractions already secured for the exposition which

will opc.i in September guarantee a fine tine of exhibits

and novchies. The electrical department will be complete

in all kinds of motors, dynamos and electrical appliances to

fully represent the uses of electricity. Even a company

manufacturing high-speed engims as far west as Sioux

City, la., will send in an exhibit. An electrical fountain,

with its hundreds of incandescent lights of vari-colored
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hues tinging the cascade of water, will dazzle the eyes of

thousands of visitors again. A prominent brewery firm

will construct an exact duplicate in miniature of i^Iammoth

Cave in the basement— the dark caverns, rocky walls, sub-

marine lakes, ceiling coveied with glittering stalactites, and

all the other appurtenances thereto belonging being faith-

fully reproduced, so far as passible. Gold and silver

medals will be awarded. One attraction will be an electric

unicycle street car for an elevated road, which will run on

one wheel at the rate of 130 miles an hour. O.

Pittsburg, Pa.

Pittsburg, July 5, 1S90.—The Pleasant Valley Street

Railway company is about to try an experiment in

novel car service. For some time past workmen have

been busily engaged in the shops of that company con-

structing what is known as a double decker. This particu-

lar car is constructed after the plan of the omnibuses in

Paris or the Fifth avenue stages in New York. It is much

longer than the cars no a' in use but not quite as wide

There are fourteen windows on each si le, and seating

capacity in the interior for forty-two persons. On the

roof are two long seats extending the length of the car.

These are placed almost back to back with the exception

of a narrow space which will be occupied in part by I he

trolley pole. The Sprague electric motor system is now

used on the Pleasant Valley line.

The Oakland and Linden electric line, which is a feeder

of the Fifth avenue cable line in this city, was successfully

started a few days ago

A local electric railway coaipiny is said to have been

conducting experiments with a storage battery system with

a view to adopting it on the cars of the company. So far

those initiate! are miintaining strict silence upon the sub-

ject and the details have not been divulged. All that

could be learned Is that the projectors of this new system

of storage battery propose to do away with the use of lead

and other miterial which notv render that system more or

less impracticable on account of weight.

There is no d>ubt thit Pittsburg is the greatest field for

the electric motor in the country. Not a week pisses that

on2 or two charters are not granted to some corpi^rali^n or

other in the city prop:tsing the establishment of a street

railway line. Not a session of councils has been held

lately without granting the privileges of street railway

franchises to seVi^ral companies. The result will be that in

less than two years, those streets in this city, which are not

graced by an e'ectric railway will be in the m'nority. At

the last meeting of councils, ordinances giving the right

to the use of certain streets for railway purposes were

granted to the Pittsburg and Mt. Lebanon company; the

McKean Street Railway company; the Jane Street Rail-

wiy company; the Arlington Avenue Railway company

and the Bingham Street Railway company. E. IL H.

Louisville, Ky.

Louisville, July 2.—Judge Sterling B. Toney of the

Louisville Law and Equity court has handed down an

opinioa in the electric railway case that will be received

with interest by those having capital inves!:ed in electric

street railways

The decision is, practically, that elec ric street cars, at

least in Kentucky, are not a menace to the livcs of the

people, but a necessity. As the imnriediate equipment of

all the Louis/ille liaes with electric motors was dependent

upon this decision there is now nothing in the way to pre-

vent the completion of the Green street line on Walnut

street as far as the river terminus.

The suit referred to above was brought by the Louis'dlle

Bagging Manufacturing company to enjoin the electric

company from stringing its overhead trolley wires along

Walnut street at Nineteenth in front of the plaintiff s fac-

tory. The ground taken was that the line was a nuisance,

in'erfered with business, and actually menaced the lives of

the employes of the factory, ft was cla"med that all the

employes would leave if the wires were put up and used.

Judge Toney advised the company to get other and

intelligent workmen.

This is the first case of the kind ever decided in this

state and will establish a precedent. Judge Toney's opin-

ion was as follows.

' It is a physical fact, demonstrated by proof, beyond a

reasonable doubt, that the overhead single wire trolley sys-

tem, adopted by the defendant for the operation of its

street c^rs, does not involve danger to the property of the

plaintiff, nor to the lives of its officers and employes. The
proof in this case shows that in ihe operation of street

cars by electricity there is less danger to the lives of foot

passengers and 10 people upon the streets than in the oper-

ation of street cars by mules and horses. The car is under

the immediate physical control of the conductor. The
proof shojvs he can e.^ercise a power of instant reversal of

the motors, which power to reverse and stop the car in-

creases with its speed. In no other system, it is shown by

the proof does this immedia*e power of control over the

car by ihe conductor exist. What danger, therefore, there

can be in the defendant's operation of its street cars undtr
this system to the factory of the plaintiff, or how said op-
eration will deprive the plaintiff of the reasonable and or-

dinary use of his factory, it is impossible for the court to

understand."

The points made by Judge Toney are given in detail as

follows:

"First—That the Central Passenger Railway company
has lull and complete auihority. both from the legislature

and city council, to erect and operate a single trolley wire
electric street railroad on the streets of Louisville where
street railroads are now operated.

"Second—That the operation of electric street railroads

along streets does not create a new servitude such as to re-

quire compensation to be paid to the abutting property
owners.

"Third—That the abutting property owner has no right

to back his wagon up at right angles to the street for pur-

poses o^ loading and unloading, thus obstructing the travel

of the street railroad and others; but it is his duty to stand
his wagon lengthwise in front of his lot, so as not to ob-

s ruct any more than is necessary of the street in loading

and unloading.

"Fourth—That the single wire overhead trolley system
is the only successful system of electric street railroad, and
that it is safe, prudent, desirable and not dangerous.

"Fifth—That the interference with telephones bv the

operation of the electric railroad is not ground for issu'ng

an injunction against the railroad company." L.

THE ELECTRIC LIGHT.
Pulaski City, Va., will soon erect an electric light plant.

The Santa Cruz Incandescent Electric Light & Power
company started its new plant recently. This company
now furnishes 1135 lights, Thomson-Houston system.

The Blacksburg (S. C ) Land & Improvement company
has awarded the contract to the Schuyler Electric Light
company of iManchester, Conn., for its electric light plant.

J. A. Hart, S. R. Read, R. M. Barton, Jr.. and others,

have incorporated the Fairell Electric Hear, Seam &
Light company to operate the e'ectric p'ant at Chattanooga,
Tenn.

The Charlotte (N. C.) Electric Light company has added
an engine to its power plant and will soon install a new arc

dynamo to supply the increasing demand for electric

lights.

One of the latest towns in New ^'ork state, in which the
Westinghouse alternating apparatus has been introductd,

is Tonawanda. The plant has a capacity of 500 incan-

descent lamps.

An exchange sas: "Lieut. Steele U. S. A., is said to

be investigating Chattanooga, Tenn., with a view to se-

lecting a s te fur an electric plant, to be operated on a
French system."

Bids will be received until July 14 by the Los Angeles
city council toconstructand maintain an electric light plant,

and llj;;ht the streets of Los Angeles for two years, com-
mencing Jan. I, iSgr,

The Archer Electric Light company has been incorpo-

rated at Chicago; to furnish electric light and power; cap-

ital s o:k $15, '-00; incorpor-itors, Henry Schmidt, Peter

Schmidt and Chas. F. Kroll.

The Oakland. Cal., Gas. L-ght and Heat Company has
enlarged its p'anr by the addition of three 50-light arc ma-
chines of the Thomson-Houston type; 125 2 000 candle

power lamps have also been purchased.

Yazoo City. Miss., has accepted the proposition of the

Thomson-Houston Electric company of Boston, Ma-i-s.. to

erect an electric ii jht plant The company has an exclusive

franchise for 20 years, and will exptnd .$60,000 on the

plant.

The Westinghouse Illuminating company of Schentc-

tady, N. V., has been making consderable improvement in

its central station plant of alternate current electric light-

ing. A new arc light machine of ihe Westinghouse alter-

nate current arc light system has lately been added to the

capacity of the plant.

Arc light apparatus, of the new Westinghouse arc light

system, was sold for ceniral station puiposes in the follow-

ing towns, during last month: Valdotsa, Ga . 40; Ogden,
Utah, So; Schenectady, N V., 60; Rockville, Ind. iJuring

the month a large arc light plant was also ordered for the

Zoological Gardens at Cin.innaii.

The Westinghouse Electric company is installing alter-

nate current apparatus for a central station plant of elec-

tric lighting in Carrollton, Mo. The plant will have a

capacity of 500 lights. An electric light plant is to be installed

in Ciystal Kalis, Mich. The W^estlnghouse Electric com-
pany has received the contract to furnish alternating cur-

rent apparatus of a capacity of 750 lights.

The Westinghouse Electric company reports the follow-

ing orders received during the month of June, for alternate

current central station apparatus: Moundsville, Va., 500
lights; Valdosta, Ga , 500; Newark, N. J. (increase),

1.500; Cleburne, Tex., 500; Newport, K. I (increase), 500;

Hamilton. O.. 500; Tacoma, Wash, (increase), 1,500;

Vinton, Iowa. 500; Hiawatha, Kansas, 500; Saginaw,

Mich., 750; Tonawanda, N. V., 500; Philadelphia, Pa.,

750; Crystal Falls, Mich.. 750; Oconto, Wis. (increase), 750;

Ogden, Utah, 1,500; Baltimore, Md., (increase), 3,000.

An action has been commenced at Pittsburg in the

United States Circuit court by the Brush Electric Light

company against the Westinghouse Electric company
for an injunction restraining the latter from making,

using or selling any electric arc lamps embodying
the claims of the plaintiff. The case is for the alleged in-
fringement of electric lamps, using the double carbon sys-
tem, designated in this case as "Indianapolis Jenney
double carbon lamp,'' and in which two pairs of carbons
are independently adjusted, controlled and burned suc-
cessively, one pair of carbons being consumed, or practi-
cally consumed, prior to the establishment of Ihe arc and
the burning of the other pair.

The Ries Electric Traction & Brake company has re-

cently been incorpoiated with a capital stock of $2,000,000.
The company has purchased the United States patents
granted to Ellas E. RIes for methods of and apparatus for
increasing traction electrically, and for electric braking,
and will carry on a general manufacturing business in con-
nection vvith the introduction of Its electric traction in-
creasing and brake appliances. The incorporators and .

officer-; of the company are John M. Denison, president;
John B. McDonald, vice-president; James S'oan. Jr., treas-
urer; Elias E. Ries, consulting electrician; Charles Selden,
director; John W. Snyder, director, and Chaiies H. Jones,
Jr. The principal ofifices of the company are in the
Chamber of Commerce Building, Baltimore.

A dispatch from Pittsburg, under date of July 7. says
that the Westinghouse Electric company has instituted pro-
ceedings against two Thomson- Houston concerns. One
action is directed against the Second Avenue Passenger
Railroad company for infringement of what is known as
the Finney overhead wire patent, which plaintiff claims to
own. and also for infringement of the Forbes patent car-
bon brush. The Union Switch S; Signal company, another
Westinghouse concern, has also brought action against the
same railway for the use of the metallic connections from
rail to rail. The W^estinghouse people have likewise brought
suit against the Wilklnsburg Electric company, a liceesee

of the Thomson Houston, for the infringment of certain
patents for converters and for multiple arc distribution of
alternating currents by converttri.

The Thomson-Houston Electric company, through its

Chicago office, reports the following sales for the month of
June: Capitol Eieclric company. Nashville, Tenn.. 7 mo-
tors from '4 horse power to 50 horse power. Mt. Clemens
Electric company. Mt. Clemens. Mich . 650 light alternat-

ing incandescent machine; Salt L^ke J'ower. Light &
Heating company, Salt Lake City, Utah, 170 arcs; Aichi
son Gas &: Ekctric Light company. Atchison. Kan.. 650
light alternating incandescenis; B. Nugent 6c I.ro., ^t.

Louis. Mo., I horse power motor; Logan Light. Power &
Heating company, Logan. Utah 650 light altirnailng iii-

candescents; Gogebic Elfclric company. Bessemer, Alich
,

)95o alternating Incandescenis; Dodge Manufaciuring
company, Mishawaka, Ind.. 650 alternating incandescenis;
Inter Ocean Publishing company, Chicago, 2 motors;
Capitol Electric company, Nashville. Tenn. 3^0 ar. s;

Huntington Cotton Manufacturing company, Huntington,
Ark., 750 direct incandescenis.

THE ELECTRIC MOTOR.
The first trip^ on the electric railway at Kearney, Neb.,

were made on the Fo;irth and formed a part of the day's
celebration.

'J he Capital City Railway company of Salem. Ore., has
received permi'-slon lo extend its electric line down State

street to Commerciil to Trade street. Other extensions
are aUo coniemplaied by this company.

The incorporation at Springfield, 111., of the Metropoli-
tan Electric Street Railway company, to build an eltclric

street railway, is announcetl; capital stock, $5.coo,co::;

incorporators, Leo Fox, Michael Di rand ard Herman
Vollmer.

The Aurora Stieet Railway Light and Power company
has been incorporated at Aurora, 111., to optrite strut
railways and furnish electriciiy ior lighr. heat and power;
capital stock ^10,000; incorporators Benjamin W. Dodson,
D. J. Hogan and M C. Orion.

The syndicate which rec^ntly purchased the street rail-

way Imts of Buffalo, N. Y., has leorganized the entire

S)Siem and the new owners have taken posstSsion. It is

estimated that $5 coo.coo will be e.x|)ended in rebuilding

the lines and installing electrical machineiy. Murray A.
Verner was made general manager of the eniire system.

An Omaha paper says: "E. A. Benson says he intends

to sue the Omaha Street Railway company for failuie to

comply with a contract. This agreement, it i> claimed,

was entered into early in spring when ihe Omaha Motor
company accep ed ihc offer of ciiizrus along Military ave-

nue as follows: To give the motor company the right of

way, belonging to Ihe Benson line, along that thorough-

fare, and south on Lowe to Mercer avenue, a bonus of

$25,000 with which to erect poles and string the wires

necessary for an electric road; an additional bonus of about
200 lots variously estimated at from ^60,000 to :j!So,ooo.

The contract entered into on the part of the Military ave-

nue people was with the Omaha Motor company, which
was popularly kno.vn as Mercer's line. Soon after it had
been entered Into the motor line consolidated with the

street railway company, under which name the corporation

is now known Mr. Benson holds that the new company
is responsible for the contract of the motor people, to whom
they succeed

When the Rochester, N. Y., Street Railway company de-

cided to introduce an eieclric system, the telephone com-
panv called attention to the fact that its system would be

practically ruined. In the controversy that followed the

railway company's position was thus expressed by its secre-

tary, John N. Beckley; "It is the complaint made by the

telephone companies in all places where electric cars are

used. They claim that some part of the electricity passes

from our rails through the ground to their poles and wires,

thus affecting the operation of their system. Well, the

truth is, the telephone company claims to own the earth,
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and in the opiniuo of (be managers no one bas a rigbt to

use any of ibc earth except them." The local press lakes

up the cudgels in the cause of the railway company and

assiils the telephone company's policy. It looks very much
as if another telephone war couM be easily provoked in the

Klowcr city There could be very liltle satisfaction in such

a controversy, however, and it is to be hoped that an ami-

cable a »r<emcnt can be reached.

It was announced in Newark last week, that John Kadel

hadclTecled thesalcof the South <Jrange and Newark .Street

-kiiilway for :J;i.7»JO,<JOO or $100,000 more than he asked for

it a month or two ago, when some speculators look his op-

tion and let it lapse. It is said the prime mover in the new
bargain is Steven V. White of Brooklyn, and that Brook-

lyn capitalists are behind him. Mr. Radel bought the road

in iSt>i for $35,000. and recently has been m.tking $75.two

a year from it. it is saiit. It is one of the best street rail -

roails in Newark or its suburbs. All the other completed

roids are under control of the Phlladeiphia syndicate,

which recorded a $6.oco,ooo mongage on all its property

last Tuesday. It was made payable to the Solicitor's Loan
A: Trust company of Philadelphia, and it has forty years lo

run at five per cent. It is given to secure an issue of cou-

pon bonds with which the old Donds will be retired at ma-
turity, and an old mortgage of $2,000,000 will be wiped

out. Deeds transferring the Irvington and Newark, and
Elizabe'h and Newark roads to the new company were

also recorded. In the first case the consideration is $2,200.-

000. and in the second $i,ood,ood Of the $6,000,000 the

new company will have over a million to spend for improve-

ments and will have to earn $500,000 a year to pay the

interest charges alone This it expects to be able to do.

says the New York Sun, through the use of electricity as

a motive power.

A Reading dispatch siys; "The Neversink Klectric

Mountain Railway, which promises to rival the famous

Switchback a^ Mauch Chunk, and to surpass the Mount
Penn Gravity road of Reading, now in successful operation,

has been completed, and was formally opened to the pub-

lic, according to announcement, July 4. The route covers

a distance o' nine miles, circles about the summits of the

mountains ^urrounding Reading, and affords a constant

panorann of scenery that is unexcelled for beauiy any-

where in Pennsylvania. The enterprise is somewhat of an

exp;rimeni in its electrical features, but its success is al-

ready assured, and its projectors have spaied no outlay to

render all the appointments of the road complete. The
cars will be run bv electricity from Ninth and Penn streets.

Reading, to the White House, where they will be pro-

pelled by locomotive engines to the summit on the nonh
side of ttie mounla-n. Krora this point the cars will run

down the mountain by the force of gravity to Klapperthal.

On the return trip the cars will be drawn up to the summit
on the south side, whence they will be run again to the

White House by gravity, and thence by electricity lo the

starting point. Ninth and Penn streets. Thegaupeof the

road is the same as that of the Philadelphia iV Reading

Railroad, which is interested in the success of the Never-

sink road, and is now making extensive arrangements to

handle excursions at the southern terminus from cities

throughout the Kastern and .Middle States. An electric

light plant h^s been established which will furni h light

along the route for night excursions. The electricity will

be supplied at the IJig Dam by two Kdison dynamos of So.-

000 watts each. The turn-outs along the road are 3.000

feet apart. The view of the adjacent country and the city

at night is one of the finest to be seen anywhere."'

THE TELEGRAPH.
It was announced last week that the l!;rmuda cable had

been completed, but an official denial of the statement has

since been sent out from Halifax The cable is laid to the

coast of Bermuda, but. as it must pass over some reefs,

several days wdl be required to complete the work.

A fire starced in the Western Union building in Cincin-

nati July 3. frjm the spontaneous combustion ol a pile of

greasy rags. The fire was discovered by one of the Asso

ciatcd Press operator^, who was working on the fifth floor.

Theoperator*' roam was quickly deserted. The blaze was
soon extinguished and no damage of importance was
caused.

A cablegram from London says: The agitation among
the telegraph operators for higher wages is" assuming seri-

ous proportions, and is causing great delay in the service.

It is rumored to-day that the British government will apply

to the .Vmeritan telegraph companies for a large force of

operators in case the dissatisfied men go on strike. The
employes are indignant over this proposed action and will

request their .Xmcncan craftsmen not lo help the govern-

ment to grind them down to starvation wages. Several

employes were discharged to-day for participating in the

indignation meetings. A wholesale strike is expected on

Monday.

Business Mentiori.

The Interior Conduit it Insulation company has just is-

sued an interesting pamphlet containing flattering testi-

monials of the efficiency of the system. Among those who
commend the system are Thomas A. Edison, Elihu Thom-
son, Forec Bain. Frank Kitten and others.

"Klectric Power for Printing Oftices. Machine Shops and

Similar Work" is discussed in a neat little pamphlet just

issued by the Thomson-Houston company. The advant-

ages of this method of distribution of power are clearly

pointed out and illustrations of plants operated by electric

motors are presented.

The Western Power Construction company of Chicago

will equip the new Thomson-Houston Hyde Park central

station with a complete steam plant including two Mac
Intosh A: Seymour engines of 200-horse power each. It is

the intention to make this one of the finest plants in the

West. The same concern has just secured a contract for

installing a steam plant for the electric light station at

OA'atonna. Minn. Macintosh ^V Seymour engines and
Ha/elioo boilers will be used.

Messrs. Bleckert & Nelson of Chicago, have recently

purchased the business of Noyes Bros and have very ma-
terially increased their facilities. They are now turning

out a very high grade of work in the line of gas fixtures,

electric light and combination fixtures. Their business is

groving rapidly and the excellence of their work is making
them new friends daily. They are preparing lo issue a

new catalogue, which when ready will be one of the most
complete of Its kind and will be glad to send it to any ad-

dress on application.

The Western Power Construction compan}'. Chicago,

has settled in its new offices In the Rookery and has every

facility for conducting its rapidly growing business. The
entrance to the offices is from .Adams street and as the lo-

cation is in the heart of the business district within easv

access of all the electrical companies, visitors to the city

can always find time to call. This company makes a spe-

cialty of electric light, railway and power plants and em-
ploys a large force of first-class engineers. WaMo P.

Adams, general manager of the company, is a gentleman
of experience in construction work and is well known in

electrical circles.

A. L. Ide & Son, Springfield, III., report the following

sales and shipments of their Ide and Ideal engines: Wm.
Barr, St. Louis, 5ohorsepower; the Prescott company. At-
lanta, Ga., 35-horse power; Marinette Iron Works company,
Wtst Ituluth, Minn , 35 horsepower; City of Newton, la.,

loo-horse power; Moffett, llodgkins & Clarke, La Crange,
III., 65-horsL' power; Minonk Klectric Light & Pjwercom-
pany, Minonk, III., 3=;-hor^e power: Union Rapid Transit

company. Salt Lake City. Utah. 250-horse power; Minne-
sota Institute for D-fectives. Fairbault, Minn., 65-horse
power; Browning, King iV Co., Minneapolis, Minn., 35-
horse power; Mansfield Machine Works, Mansfield. O.,

100 horse power; Chicago City Railway company (2d or-

der), Chicago. So-horse power; Peter Schmidt, ^Iilwaukee,

Wis.. So-horse power; Springfield Electric Light ^: Power
company, Springfield, 111., two 125-liorse powers; Nordyke
^V Marmon Co., Indianapolis, Ind., one 65-horse power;
Koglish, Morse & Co , Kansas City, Mo., two 40 and one
50-horse power; Northern Pacific Railway company, Cin-

nabar, Mon , one 50 horse power; Camden Electric Light

^V Power company, Camden, Ark., one So-horse power; J.
A. Fay & Co., Chicago. Ill , one 35-horse power; Creston
Gas iV Electric Light company, Creston. la., one loc-

horse power; Ft Wayne Electric company. Ft. Wayne.
Ind ,

one 65-borse power; Riverton Land company, Shef-

field, Ala., one 35horse power; Texas Ice ^: Cold Storage

company. Galveston, Tex., one lo-horse power; Pittsburg

Gas Light company. Plttsburi^h, Kan., one iJ5-horse

power; Findlay Electric Light i\: Powercompany, Findlay,

(.)., one lOO-horse power; Colorado Electric Supply & Mo-
tor company. J^enver, Col., one 15-horse power; Shreve-
port Street Railway ^: Land company, Shreveport, La.,

one !5ohorse power; Thomson-Houston Electric com-
pany, Clinton, la., one 150-horse power.

Electrical Patents.

Isiued July i, 1S90.

431,035. Electric Cut-Out. Leo Daft, Plainfield. N. J.

-131,038. Ceiling Block Connector for Incandescent

Lamps. Louis W. Uillon. North Attleborough, Mass.

431,06;. Fuse Block. James L. Kimballand HtrbertC.
Wirt, Boston, Mass.

43'. 073- Electric Batterv. Myron W. Parrish, Detroit,

Mich.

"Claim I. An electrode for a voltaic battery which
consists of an irregular piece or mass of graphite in

its crude state as it comes from the mine."

43t,oSS. Individual Call Devices for Telephones. Chas.
H. Vincent, Lynn, Mass.

The invention consls's in the combination of the

electro-magnet, the armature, hammer, and bell, the

arm to which the armature is connected, the electrode

or contact which co-operates with the said arm, and
the weighted lever connected lo said arm.

431.092. System of Klectric Locomotion Frank Wheeler,
Meiiden. Conn.

A principal feature of the invention consists in two
bifurcated frames having a jiclding connection be-

tween them, the upper ends of the bilurcations hav-

ing inwardly-projecting axles and contact rollers on
such axles.

431.093. System of Electric Locomotion. Frank Wheeler,
Meriden, Conn.

431.094. Switches for Klectric Railway Systems. Frank
\Vheeler, Meriden, Conn.

431. "95- System of Electrical Locomotion. Frank
Wheeler, Meriden, Conn.

431,104. Protective Covering fo* ICIectric Cables. John
H. Cheever, New Votk. N. V.

"Claim 2: An electric cable, having a continuous
seamless covering composed of rubber, plumbago, as-

bestos and sulphur."

431,1 18. Electric Switch. Osborn P. Loomis, Somer-
ville, Mass.

431,134. Dynamo Electric Machine. Charles F. Wink-
ler. Troy. N. Y.

431,141. Electrical Call Box. George F. Gale, Winthrop,
Mass.

431,170. Electro-Magnetic Drill .System. Harry N. Mar-
vin, Syracuse, N. \

.

431. 181. Electric Bell. Patrick B. Delany, South Orange,
N.J.

431. 1 85. Multiple Fusible Cut Out. Lorenzo B. Favor,
Bridgeport, Conn.

431, 1S6. Multiple Thermal Cut-Out. Lorenzo B. Favor.
Bridgeport, Conn.

431,213. Electric Motor for Railway Cars. Wm. M. Mc-
Dougall. East O.ange, N. J.

431.216. Regulationof I.)ynamo-Elcctric Machines. Wm.
Stanley, Jr , Great Barrington. Mass.

The method consists In generating cunents in a set
of armature coils and maintaining a field of force
thereby, causing a portion of the lines of force con-
stituting such held to pass outside of such coils and
controlling the number of the lines of force passing
outside of such coils by means of current developed
in a second set of armature coils lying within such
field."

431.217. Self-Regulating Dynamo Electric Generator.
William Stanley, Jr., Great Barrington, Mass

Claim eleven follows:

"The hereinbefore described method of controlling
the electromotive force of an electric generator, which
consists in establishing lines of force lor the armature,
modifying the number of line> of force in which the
armature revolves by alttrnating currents generated
synchronously with the reversals in the position of the
armature, and causing such alternating currents to de-
velop lines of force constant in direction with refer-
ence to the first-namsd lines of force."

43X,2i8. Self-E.\citing Alternating Current Electric Gen-
erator, Wm. Stanley. Jr., Great Barrington, Mass.

431 235. Dynamo Electric Machine. Oliver B. Shallen-
berger, Rochester, Pa.

431.248. Electric Meter, Jules Cauderay, Paris, France.

431.256. Suspended K'ectric Railway and Car. Freder-
ick E. Dro.vn. Pawtucket, R. I.

431,271. Jligh and Low Water Alarm for Steam Rollers.

Jarne? MacFarlane, Maiden, Mass.

431,3:0. Klectric Lamp Fixture^. Sigmund Bergmann
New York, N. \.

431,341. Secondary Battery. Theodore M. Foote, All-
ston.

431,40s. Klectric Railway Signal Apparatus. William
Snee, Pittsburg, Pa.

43', 412. Klectric Connector. Hermann Studte, Dom
Kruk, near Inowraclaw, Prussia, Germany.

"Claim: In combination with a spring-mounted
contact-cap. a spring-mounted ring surrounding the
said cap, and a corre-ponding cap and ring adapted to
cover the first cap and ring.'"

431,414. Klectric Railway Conductor. Elihu Thomson,
Lynn, Mass.

"Claim 9. A contact device for a conduit electric
railway having a protecting casing, provided with a
depending portion before and behind

"

431,439. Klectric Soldering Iron. Charles L. Coftin, De-
troit, Mich.

431.447. Secondary Battery. Theron S. E. Di.xon, Chi-
cago, 111.

"Claim 3: In a battery cell, the combination of two
electrodes provided, respectively, with peroxide of
lead and spongy lead, with a third electrode of zinc"

431,460. System of Electrical Distribution. Ludwig
Gutmann, Fort Wayne, Ind.

"Claim i: In a sjstem of alternating current distri-

bution, the combination of an electric converter, a
cord, a primary coil, and a secondary coll for the con-
verter, translating devices in circuit with the secondary
coil of the converter, an additional coil mounted on
the converter's core independent of the converter's
coils and means, such as a switch, for including sa^d
additional coll in circuit with one of the converter's
coils."

431,482. System of Distribution for Electric Railways.
Elias E. Ries. Biliimoie, Md.

431.492. Reciprocating Electric Engine. Chas J. Yan
Depoele, Lynn, Mass.

431.493- Reciprocating Electric Engine. Chas. J. Yan
Dtpoele, Lynn, Mass

43 ',4 14 Reciprocating Electric Engine System. Chas.

J. Yan Depoele, Lynn. Mass.

43t.495 Reciprocating F^lectric Engine. Chas. [. Yan
Dtpoele, Lynn, Mass.

431,496. Reciprocating Klectric Kngine System. Chas.

J Yan Depoele, Lynn, Mass.

431,516. Automatic Cut-Out. .\lvin Z. Haines, Pllts-

burg, and James H. Curry, Wilkinsburg, Pa.

431,519. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

431. 53I' Telephone Signal Apparatus. John A. Seely,
Brooklyn, N. Y.

"Claim 2. A metallic telephone circuit containing at

the terminal stations thereof and at an intermediate
station thereon clearing-out signal devices wound neu-
trally with respect to the said metallic circuit, in com-
bination with a telephone and ground branch and
switching apparatus at each of said stations, and a
generator or source of current at each of the terminal
stations adapted to be included in the ground branch
thereof, whereby current from the ground branch at

either terminal station operates the clearing-out signal

devices at the other stations, while the voice-currents
sent over the metallic circuit when the telephones are
in use act neutrally upon the clearing-out signal de-
vices."
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AMEEICAU ELECTRICAL WORKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

p. C. ACKSBm/LR, Agent.

Eugene F. Phillips, President. John Cabkoll, Sec'y. Triasure'

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(LiniTED.)

F^ct.^? I St. Gabriel Locks, Montreal, Canada.

— MANUPACTDRERB OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, OflBce and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telepfione

and Incandeecent Cords.

FARADAY CABLES.
it 99

s

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

KOTICE TO CONTRACTORS.

Electric Light Plant and Gas Works.

Tbe cnnccii of tbe city of Clioton, in Henry
county, MiBBonrl, will receive eealcd pFoposalB
nniil July 15, 1890, for liphtine the streets of the
City, npOD one or all of the foIlowiDp planp, viz.

:

iBt. Four Elbctbjc Arc Lights, of 2,000-candle
po'er each, aDd eithty Electric Incandescent
Lightp of 32 cftudle power each

i!d. Eight Electric Incandescent Lights of
lOO-candlft power each, end e'chty Electric Incan-
dPBCent Lights of :52-candle power f ach.
3d. Seventeen Electic Arc Lights of 3,000-

candle power earh.
4tb. Twelve Gtas Lights of 100 candle power

each, and eighty Gas Lights of 32-candle power
each.
Ssid lights to he distributed and located accord-

ing to plans and speciflcat'ons on file in the City
Clerk's rfllce.

Such proposals will be made upon each of said
systems separately, and separately for an all-night
or moonlight and a mldniebt light, and for a t^rm
of five years, with an option to the city to renew
the eame for another term of five years.
The council reserves thu right to accept any one,

or reject all of said propoeals. Address
A. HAYKIB, City Clerk,

ClintOD, 9Io.
Dated Clinton, Mo., June 23, 1890.

SITUATION WANTED
By an Electrical Engineer, long

experience in both practical and
theoretical electric work; has also

had a thorough course in a promi
nent foreign Electrical Collie, and
is well acquainted with the electrical

profession in the United States and
England; will take a position in any
part of the world.

Address E Ea
SSIS Tenth Ave. Ho.,

aiianeapolls. "Slinii.

AU< SIZES

AND
QUAIiITIESMICA

For Electrical Purposes.

EUGENE MUNSELL& 00..

218 Water St.,New Tork.

YOU

In a letter from the Insfbctoh of the Boston Fire Underwriters* Union, under date of March
?9, 1S86, he Bays : "A Thoroughly Reliable and Desirable Wire in E*^ery Respect."

The rubber used in Insulating our wirea and cables Is specially chemically prepared, and Is guaranteed
to be waterproof, and icilZ not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The insulation Is pro'..ected from mechanical Injury by one or more braids and the
whole slicked with Clark's PatJeht Compound, -ivhlch Is water, oil, acid and, to a very great extent, fire proof.
Our insulation will prom durable when all others fail. We are prepared to furnish Single "Vplres of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric Lignts from stocK. Cables madfl
» order.

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshiro Street, Boston, Mass.

SKNKT A. CLAKK, General Manager. HEEBEKT H. EUSTIS. Electrician

MAKE

Anything
IN BRASS

TuRMEH Biufis Works

LASALL&AVE

CHICAGO.

make a mistake H -vou don't buy your Electrical
Supplies from E. Is. l'., Cleveland. O.

rOOK JLT TSBSK PRICES :

$2.00 Dry Batteries. large size, fO.83; $2.00 Iron Box
Bells. 3-inch, 4yc. ; 15c Uronze push Buttons. 25c.; 25c.

Wood Push Buttons, assorted, 7c.; 50c. Switches, one
point, 10c. ; 40c. Bell Hangers' Starles, perlb. 9c ; f1 00
JLeclanche Batteries, best made, 44c; ?3.75 Spark Colls,

8 Inches. $1.50; $10.00 Medical Batteries, $3.50. Send
for Catalogue No. 6.

Fletcher & Fletcher Electric Co.. Cltieland, 0;

WANTED.
2 DRUM ARMATURE WINDERS.

2 INCANDESCENT WIRE MEN
2 MACHINISTS.

Address Royal Electric Co.,
PKOBTil, II.Ii.

T'B.Ti iDKAii zsnrGinri:.

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr light DoaUe Dynamo Belts are always made firom oenten of whole
hides extra stretched.

f W. H. SAMSBUET & CO^ Chicago, III.

A. H. GAKDINBE CO., Mllwankee, Wla.
TODD & STANLBT CO., St. Looia, Mo.
BNBLISH, MOBSE &. CO., Kant ae City, Mo.

( Main Honae, Indianapolis.
E. C.ATKINS & CO.,-! Branch Honae, Mamphia.Tenn.

( " " Chattanooga, Tenn.

STSSalT .^e-ZSTX^

Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOK CATAIOGUE.

i.L. IDES SON, Hannfactnrers

BPBINeFIEIiD, llil..

Chicago Office: 89 Lake Street.

St, Louis Ofllce: 313 Olive Street.

vlQN/^

.TEADE MABK.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

Z*oxr .^.ezrlal, S-u.'bzia.ax-lzi.e, a-xica. TTxi.ca.ersi^O'U.zxd TTaie.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, - - - 1 3 Park Row, NEW YORK.
BRANCHES: Ciiicago, Boston, Pliiladelpliia, Omalia, Minneapolis, Cincinnati, Louisv ille, St. Louis, Kansas City, and San Francisco.

pinTI'V ELECTRIC MANUFACTURING CO.,
)^iJ^Wm^r 'AtJr ^L MANUFACTURERS OF

flyiDMATJC flECTBIC MOTDRS
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of

Management, Xtemarkdble Simplicity, Etc., Etc.

For Electroplating, ElectrotypiDg, Copper Refining, Etc.

BRANCH OFFICE:
NCW YORK, 33 Ch'irch St.

KANSAS onr, Malta BulMng.
BOSTOH, 111 Arch St.
new ORLEANS, lot Camp St.

PHILADELPHIA, 506 Commerce St.

CHICABO, 329 Rookery Bull/ting.

The EDDY ELECTRIC MFG. CO., - Windsor, Conn.
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E. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

\iMy ELECTROLIERS,
^^-^rm •^,——

' COMBINATION

GAS AKD ILKCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-B&AHCH STORE-

2134 Michigan Avenue,

NOW IS THE TIME TO BUY
AYRTON & PERRY'S

Celebrated Spring Amieters & Voltmeters.

No permanent magnets. Scale divisiona equal

throughout. Portable. Direct Heading.

We have received laree eonsigDments from the
makers, and are prepared to fill orders for

all ranges AT ONCE.

QUEEN & CO, PHILADELPHIA.
rYTRnrrrixn fXTmriT new printipies.

^ < J
raUhUr.y\ Iv

^^ '^'
THE. OLD STYLE.

THE ACME LIM BELT
IS JIAI'K ONLY r.V THE

rage Belting Company, Concord, >\ H-
ItRANniKs: Rnslun.Niw Ycirk.Cliicag", Sail

FnmclMCO. AIho, iniinnlaelurnf!* of uU the
BlupluKrurtcsnf Leiitbcr Iti'ltiny iinU l-aclnw.

Si'ihI (or IllOstruted CaUilogue—a vuluabie
UvuiUc UU Uclliiig, Free.

FRANCIS W. PARKER,

Patent Lawyer and Solicitor.

SPECIALTY, ELECTRICITY.

1001-3-5-7 OPEBA HODSE BLOCK.

CHICAGO. TT.Ti.

WILLIAM S.BATES,

PATENT LAWYER,
2o4 Dearborn Street, Chicago.

17 YEARS EXPERIENCE IN THE.PATENT OFFICE

AND THE COURTS.

FRANK T. BROWN, Ute

PRIMCIPAL EXAMER ELECTRICITY,

n.S.PATEHT OFFICE, "o-o'

Bntterwortli, Hall, Brown & Sfflith,

patent d.ttomeyB,

25-26 HONORE BUILDING, • - CHICAGO.

Two complete sets of U. S. Electrical Patents.

ELECTRICAL WOOD,

Telegrapli
Telephone
Eleetric tAsht

CROSS L ARMS
S

C. H. HOLMES & CO.,
Room 110. C'lun'I Hid';:. Ht. Louis, Mo.

Both Advertiser and Publisher by

YOU WILL OBLIGE '"en^>»n'ng <lie WESTERN ELEC-
I UU fl II.U UUklUk

TRICI&N when writing to advertisers,

ELECTRIC MERCHANDISE CO

,

II Adams St., Pun^rBX, CHICAGO. ILL.

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
CatalOBueB FnroiHbeil. Correspondence Solicited

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

StiiweH's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE iii Steam

Boilei-s. Catalogue on application,

STILWELL&BIERGENFG.GO.,

DAYTON, OHIO.

-CIKB'OIlSnNr.A.TI, 03
MANUFACTURERS OF AND DCALFRS IN

Electrical Instruments and Supplies.
OKONiTE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Goods a Specialty.
>«F,ND FOB CATAliOGCE AKD SPKCIAJt, PICICE»il.

'"'EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

EI.ECTRICAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST. OR COMPLETE CATALOGUE.

The Rae "Horn" Ammeter
A Ncn' lleasurlnc Instrnnicnt.

Send for Circular and Price List.

LOCKWOOD INSTRUMENT CO.,

91 Grisivold St., DETROIT, MICH.

BLECKERT & NELSON,
MANUFACTURERS OF

Electric Light and Combinatioo Fiitores,

We make a specialty offamlehlDe; the trade with
Electric Bracke'e, Electroliers, Portables, Com-
bioalion Brackets, end email fixtures of all klDde.
Being manufjc'nreiB we can e.ve lowest prices.

OFFICE AND factory:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

FOR SAIjiE.
Oiielo-light 50 volt Dynamo
One 25-light 50 volt Dynamo
One 50-light 50 volt Dynamo
One 75-liglit 110 volt Dynamo
One lOO-light 110 volt Dynamo
One 1 50-light 110 volt Dynamo
Inclnding Lamps and Holders.

I. W. COLBURN & CO..
FITCHBURC, MASS.

RICE AUTOMATIC

ENGINES.
Simple, Compound,

Contpoiind-Coti denning.

DO 1 1 EDO H^'^'^OCK INSPIRATORS, FEED WATER HEATERS, Etc.

Ijllll pKq. We make a Specialty of Erecting Complete Ctpom P|9nt^

Smith-Vaile Steam Pumps /ot eve,;j purpose.

FAIRBANKS, MORSE & CO.,
ST.I.OCIS. CHICAGO. KAK8ASCITY.

DBBTTEB. OUABA. »T. FADI..
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEr.E>BRAXEO TIVAXEK M'HEEL as particularly adapted to their use,

on account of its remarUably stestHy motion, bisrii Speed
an«l creat EflSoieiicy, and lar^e i^apacity. for its diameter,
being iloiible the Poorer of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-

ful effect s'liaranteed.
SsiEaiD FOB CATAliOOIlE AXD PARTIflTIiARH.

Our Horizontal "\nctor" is highly recommended, as no gea.i are required
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VICXOlu
XlJROli^'ES arranged on a horizontal shaft with Cast-iron Flume, Drali
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal sliafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

-GRADE

GmBL9.«5Hfo:<^l"isUghtin«
SYNOVIAL DYNAMO OIL

SECOND TO NONE.
Free from ernm or acide. By refiltering can be

need con tinnally. Adopted by the largest Elec-
tric Plants of the West.

S. TAUSSIG, Agt., 45 River St., Cliicago.

Write for Prices and Samples.
[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH, MORSE & CO.

WH. 3. TURITEB. J. LESTER WOODBRIDGE.

WOODBRIDGE & TURNER^
Electrical Engineers and Contractors.

COaiPIiETB EQUIPMBHT OF EliECTBIC BAIIiWATS.
Steam Plants for Electric Light and Power. Arc and Incandescent Ligtits Installed.

Designs and Estimates Snbmitted.
74 Cox-'tlaiXi.ca.t Stx-eel;. XiTeATcr ITox-b..

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Kxpert^
DESIGNER AND MANUFACTURER.

Special and Experitnental
MACHINERY.

Large DynamoB and Motors for Special Work
built to Order. Coal Mining Haulage

a Specialty.

ELECTRIC LIGHT REPAIRING.

THE CENTRAL THOMSON-HOUSTON CO.,
.A.. ST-Cr-A-RT, I'resica.eiit.

215 West Fourth Street, CINCINNATI, OHIO.

ELECTRICAL ENGINEERS AND CONTRACm,
BUILDERS OF ARC, DIRECT AND ALTERNATING INCANDESCENT LIGHTING,

CENTRAL STATIONS AND ELECTRIC POWER PLANTS.

ELECTRICAL
SUPPLIES

OF ALL KINDS
s

I
SIMPLEX WIRE AND GRMSHAW ROBBER COVERED WIRE

Bottom Prices.

Quick Shipments.

€3ja.T.-y ]VCA.xi.-u.fa.ot-u.z-ex-s of I»-u.r© Ooi>r>©r Tomiaorota. for
-P

Brnsh Copper, Commutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.

Eastern Office: 35 Broadway. General Western Office: 225 Dearborn St., Chicago, III. Factory; North East, Pa.

HOI-IMES, BOOXH & HiLYDEHSf

FACTORIES: WATEBBURY, CONN.
MANUFACTUBERS OF

BARi: AlffD INSXTIiATZSD ITITIRXS.
Undenwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
25 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establislinient is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of fL£3^.A.Tr£]S, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE WORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHIi, PA.

THE SPERRY ELECTRIC CO.,
D. P. PERRY, Vice-President and General Manager,

-MANUFACTUKEHS OK THE-

SPERRT IMPROVED SYSTEM
OF

HIGH OR LOW TENSION.

1. The new Sperry apparatus dee from repairs for twelve months.
2. That the new ^pe^^y Improved Oynamoacan be coupled,ln series with perfect safety.
8. That any namber of lamps from one to capacity of dvnamo can be cot In or out of circuit,

singly or In gronpe. wltb perfect eafety, and without sparking at the brushes.
4. To abeorb power In exact proportion to number of lignts burning.

1. The new Aatomatlc Sperry Dynamos and Lamps surpass in eHiclency those of any other
nake.

2. That there Is greater economy Id operating the new Sperry System than any other.
3. That our automatic regulation has no equal: no rheostat, no wall boxes, no solenoid or

daab-pot.
4. That If you will vUttenr factory we can show you the hest arc lighting apparatus In existence.

Ws invite correspondence with electrical engineers. Intanding buyers, and Intertsted
people everywhere.

m mm mm :i is; to 207 soutii m m, Chicago ill.

#.<»
M AT E R I A L. 'i/V^ WORKMANSHIP

OF the: a EST.
BECK AUTOMATIC ENGINE.

'->/p Taylor Mf'g Co. Chambersburg,Pa. q<;jv^

'^ Complete Steam Plants a Specialty-'^

SPEAKING TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO.,
2 1 , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y,

" Send for Naw Catalogue, out August 1st.

The Detroit Electrical Works

EiEtTinc Rmwii SrSTEM,

CHEAPEST.

SIMPLEST. BEST.

The Detroit Electrical Werks, Detroit, Mich.
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THE EVANS FRICTION CONE CO.
Have had their System of Transmission of Power in use for four

years, driving all classes of machinery.

THE FIRST APPLICATION OF THE SYSTEM TO THE RUNNING OF There are now 50 Dynamos and Railroad Genera-
tors running by the system, varying from lo to 80 H.
P. in twenty-three different stations, all giving per-

fect satisfaction, and there are in process of erection

plants for the use of the system, aggregating 1,200

H.P.,and at the present rate of increase this amount

WAS MADE JUST ONE YEAR AGO. will be over 5,000 H. p. by July i.

lUtistrations of Plants using the System, with testimonials, will he shown in this spacefrom week to week.

Send for Catalogue
and General

Information to EV«NS FRICTION CONE CO,, IS Water St., BOSTON, MISS.

DERIVATION OF PRACTICAL ELECTRICAL UNITS,
By Lieut. F. B. Badt and Pkof. H. S. Carhabt.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare CollBCtion ot Portraits be Found.

ELECIBICIAN PUBLISHING CO., - 6 Lakeside Building, Chicago, III.

John A. Roebling's Sons Co.,
]VE.^.ZiTX7X^.i^Oa?T7XI.£:Zl.S Of^

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY IMLATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-

vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, CHICAGO, ILL.

Works, Trenton, N. J. GEO. C. bailey, Manager.
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THE BUTLER HARD RUBBER CO.
33 Mercer Street, NEW YORK,

o MANUFACTURERS OF o

Of every description, including the celebrated HARD RUBBER BATTERY CELLS, manufactured under

Kiel's Patents for Primary and Storage Batteries. The cheapest and best Cells in the market. Also

Sheet, Rod and Tubing (Kiel's Patent) for electrical purposes, at reduced prices. Standard quality Sheet, Rod,

Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes, constantly on hand.

HARD RUBBER SPECIALTIES OF ALL KINDS MADE TO ORDER. SEND FOR PRICES AND ESTIMATES.

For Sale by CENTRAL ELECTRIC CO., Chicago, 111.
KRANKLI.N S. UiKTER. ril iS M, wiLKras.

— TRADINU AS
E. WAHD W LKINS

PARTRICK ^ CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROl-RIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.

Catalosaes and Oisconnt Slieets will be sent to those In tbe trade
upon receipt of application and business card.

FOR THE SALE OF

PARTRICK & CARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO, San Francisco, Cal.

N. WEST. ELEC. SUPPLY & CONS. CO., - Seattle, Wash.

WOLFE ELECTRICAL CO, - Omaha, Neb.

SOUTHERN DIST. TEL. & ELEC. CO., Birmingham, Ala.

THE STANDARD CARBON CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric Light Carbons and 'Battery Material.

^1- •t^

SCHUYLER APPARATUS
IF TOU WANT THE BEST

Arc Ivigtitiixg H^^teixx.

4-4 [k-i,.
•>

Office and Factory. MIDDLETOWN, CONN,

Western Office, Room 456,
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HOGGSON'S
IMPROVED
DOUBLE

Window Spiking H
THE BEST.

TH£ ONLY SPmna MAOE HAVIHG

SCREW AIO WASHER FOR
EACH Wire.

HOGGSON'S

Fibre Wire-Cleats.

Sa ves Battery and Wires.

Southern Electrical Supply Co.,

ELECTRICAL SUPPLIES
Of Every Deecription at Bottom Prices. Prompt Sbipments

and Intellle^nt Execution of Orders Our Specialllea.

823 LOCUST STREET,

^^°^/>,

TRADE MARK.

WIRES, CABLES,

TAPE and CORD
FOR

PROMPT SHIPMENT.

HOGGSON'S
IMPROVED

Door Spring.

Has Shield to

Protect the Pin.

THE ONLY Spring made having
Screw and Washer for

EACH Wire.

WHEN YOU BUY A MOTOR
Fiom A^TX Manufacturer or Dealer,

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
Send for Catalogue.

Automatic Switch Co..

No. 8 Keyser BuUdlog,

BALTIMORE, MD.

CONDA

The Standard
Open Circuit Batteries

of the World.

PARIS
HIGHEST AWARD!

THE ONLY

GQLD^MEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

AXO

TRADE

GONDA
MARK.

LECLANGH^ BATTERY GO^

THE ONLY
Gennioe Leclanclie Batteries

Made or Sold
in America.

149 West 18th St.,

NEW YORK.

PERFECTLY RELIABLE . NO DANGEROUS CURREnT<^

^^uTninvf

^ (3HT-

Af^f & M 8c poWEf\ Co.

lg|^[FiiQrtTrN<i^=:,[^ Hew York. \M

rjT/imsHE

WESTERN ELECTRIC CO.,

We are tlie Exclasive Western Agents for tbe sale of

Washburn & Moen's
Galvanized Iron Wire,

Galvanized Steel Wire, and
Hard Drawn Copper Wire.

Prices on Application.

CHICAGO. NEW YORK.

JOHN STEPHENSON CO.,
NEXNT YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO AU SYSTEMS.
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BERaKLJLITIT <Sc CO.,

ELECTRIC LI6HT, COMBINATION

ADAPTED TO ANY SYSTEM OF INCANDESCENT UQHTING.

ALL APPLIANCES FOR THE EDISOH ELECTRIC LIGHT.

Illustrated Catalogues, Designs and Estimates Furnished on Application. Correspondence Solicited.

Office and Works, ) iM-TTir "vrfc-oxr i
Show Rooms,

292-298 Avenue B,) •™-'='W 1CUK.J1.
| 65 Fifth Avenue.

T. W. WILMARTH & CO., 227 State Street, CHICAGO, ILL
AGENTS FOR OUR FIXTURES IN THE NORTHWEST.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.
C
O
M
P
O
U
N
D

WESTERN POWER CONSTRUCTION CO.,
GOBBKIitPONDKBrCE 80I.ICITED. 144 ADAMS ST., CHICAGO.
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For Oentral Station Lighting, Isolated Plants, Bxinning Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., o:g^^!^aU'-°xi.x..

LAMINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

W. D. Sabgent, PreBldent. John A. Barrett. Vice-Preeident and Cons. Electrician.
E. H. Cutler, Treasurer and Manager. Frank A. Perret, Electrician.

THE ELEKTRON MFG. CO.,
79 and 81 Washington St., Brooklyn, N. Y.,

-manupacturebb op the-

PERRET
Automallcally

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

ELECTRIC MOTORS AND DYNAMOS,
Regulated, Unexcelled In SImpllcily and DiTrabllHy. Theonly Machines having

Lamiitefl Flelfl Mapets

OF SOFTEST CttARCOAl IRON,

BY MEANB OF WHICH

Higher Efficiency. Closer Regulation,

and Slower Speed

Are obtalnrd llian 1h possible
ot lierevise.

AutoinaUc Motors 01 all sizes and for all pur-
poses, Automalic Dynamos
for Incandescent Eleitric
Uglitliiff. Isolated Plants
for Stores, factories, etc..

aspecialty. Moisture- pr.,of
Motiirs and DjTiamos for
use ill Mines and damp
placed.

ST. LOUIS ELECTRICAL SUPPLY CO.,
High Grade Wires, Weatherproof Wires, Pins, Brackets, Cross Arms, C. & W. Mica Railway Insulators, Cut
Mica, Sheet Mica, Fuse Wire, Soldering Salts, Tapes, Tubing, Class and Porcelain Insulators, Sleet Proof
Pulleys and Arc Light Windlasses, Incandescent Lamps, Porcelain Cut-outs and Switches, Everythins: Electrical
Required for Electric Light, Power and Railway Companies. Agents for Novelty Electric Supply Co.'s Specialties,
and Could & Watson Co. Write for Quotations-

Favor Us with Your Orders. 403 North 8th Street, ST. LOUIS, MO.

EXCELSIOR ELECTRIC
MAIVIJFACTCREBS OF

lTTSESZO' S'S'STTZlAa:.)

Arc and Incandescent Apparatus
FOR LIGHTING,

ArcAMlncandescent Motors,
Slectro-Plating and Electro-Deposition Hactiines.

Distinctive Features;

LIGHTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW TORK OFFICE:

115 BROADWAY, NEW YORK:
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C. 8c C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 8,000 Motors In actual operation.

I'.A.Kr or^rriFiTS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print-

ing Offices, Factories and Entire
Buildings with Electric Power.

MEW EHGL41ID OFRCE, 63 OllYer St., BOSTOK. PHIL&DELPBIA OFFICE, 38 S. Fonrth St. CHICAGO OFFICE, Phoenix Bnilding.

C. & C. ELECTRIC MOTOR CO., """x^'^^^-^o"^'^."^'
WE ARE HEADQUARTERS IN THE WEST

FOR ELECTRICJLL SOOI^S.
SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSIectrician Publishing Co., 6 I^akeside Bldg., Chicago, III.

Csf In. & ST. P. R. Ra
The Northern Summer Resorts

of Wisconsin, Mlooeflola, Iowa and Dako-
ta, not fiTL'f'ttlng the famoup Excelsior
springs of Jllssouri, are more attractive

during the pr(s?nl season than ever before.

An illustrated Guide Book, descriptive

of a hundred or more of the choicest

spots of creation, on the lines of the

Chicsgo, Milwaukee & St. Paul R'y. will

be sent free upon application to A. V. H.
C.\RrESTER, General Paesenger Agent,
Chicago, 111.

THE MONON ROUTE
AITonJ.H choir*- of Fimr <i) i'asl Trains each

tt-ay, commt^iidni: -lunc I, IHIK).

EVERY DAY AND SUNDAY.TOO
In I'lilliiian's I'atent rerffclcd Safpty VetiUbuteil liulTPl

SIci-tRTH and Chair C'ara Iwtwcen

('HIIAUO and the OHIO BIVER.
Thcs** am all wilid Pullman traln.s of lalfst ilf^lgn

and linpri)VpniPiits, ronHlHtlni; <ir Kl^eant Day Tiiaches,

Chair rarn, <'iim[wi8Uf ("aw, Iilnlnsr (lars and [lie ver>'

rtneHl u( Uiillet Sli-eplnjr Cars, e<iuli>i)eU with Fiilhnan'H
Prrfpctpd Safety Vestibules.

TralriH from iriiiclnnati and thp Southeast, and from
Loiil.ivllle and the South, arrive at Chicacn In ample
lime to ronnfrt with the monilne and Rvenlntr faft
trahiH f'T Milwaukee. MInneaiiolK St Paul, Omaha
and all |K>liit,H in Ihi- Northwettt,
MiirninK and evonlim eonnedlonH made both at

lyiuhvlllp and CInrlnnnll with the KaHt Ezprrgs Trains
of cimertlnK lines for Memphis, Knoxvllle, New
Oriean.H, .lacbtnnvtlle and all pnlntA South.
Al Indlannpolln connections are ma<le with all

dlveriflnit tines.

Special Features: Steam Heat, Electric LlKlit. Per-
fected Safely Vestlhule?*,

K<ir ralt-d, thnnieh and locil NChedules. address any
Ticket Ak'eiit of the MoU'iU Route.

U'lii. i'. Rliurk, Onneral Manager.
W. H. .M«-nfH>I.Tramr Manaeer.
•liiiiirH Iljirk«T,*»enen»l I'aK-tenirer Aeeiit.

ENGINEERING CO.
707 and 709 Market St., St. Louis.

4?7 'The Ronkery" Chicago.

3 1 Waterworks Building, Kansas City.

319 Ramge Building, Omaha.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
Erected Ready for Service.

BPRCIAIilTEB :-Th6 ArmiDgton & Sims Bngine, Steel Boilers, IreBon Link Belt. 8t«nd-
ard RockiDgand Sheffield Uratee, Lowe Ueater, Hyatt Filter, Blake Pamp, Kortlng Injector, etc.

SEND FOB li&TEST CATALiOClUES.

ELEMENTS OF ELECTRIC LIGHTING.
BY PHILIP ATKINSON, Pli. D.

260 Pages, Cloth Blndine, illustrated, Price SI.50.

This book is an elaboration and revision of the popular series ol articles which ran through the
Western Elecirician under the same title. It treats of : Principles of the Dynamo; Alternate
Current Dynamos; Direct Current Dynamos; Electric Terms and Units; Electric Mcasuremcnls
The Arc I--amp ; The Incandescent I^mp ; The Storage Battery; Electric Distribution,
Sent, postage prepaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,

O Ijakeslde Balldlns, Chlcaeo

FOR TOB

Western Electriciao

8 1.CO.

GEORGE P. BARTON,

LAW OFFICE,
2S6 DEARBORN STREET,

CHICAGO, ILL.

Patent and Trademark Cases.

C.,B.&Q.R.R.
—19 THE

—

Best Appointed I<ine
—FOR REACHINO THE

—

West, Northwest and Sontliwest.

C. H. 9t D. R. R.

BEST ROUTE

From CINCINNATI to the

North and North West.

ELECTRICAL WORDS, TERMS
i
PHRASES.

656 Pages. 397 Illustrations. Cloth Binding. Price, postage prepaid, to any part of the world, $2.50.
This Dictionary 'Deludes close upon 2,500 distinct Words, Terms or Ptirases. Each

of the great classes or divisions of electrical Investigation or utilization comes under
careful and exhaustive treatment. For some reasons It deserves rather to be
called an Encyclopaedia than a dictionary.

The Scheme of Treatment Is as follows:

let. The words, terms and phrases arc Invariably followed by a short, concise

definition, giving the sense In which they are correctly employed.

2d. A general statement then follows of the Principles ol Electrical Science on
which the definition is founded.

3d. When, from the complexity of the apparatus, or from other considerations,

it has been thought desirable to do so, an Illustration or Diagram of the apparatus is

given.
4th. To facllitat<! study, an elaborate system of Cross References has been adopted

so that It Is as easy to find the definitions as the words, and aliases are readily detected
and traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the

end that while the definitions and explanations shall be SATISFACTOKY TO THE
EXPERT ELECTRICIAN, they shall also be SIMPLE AND INTELLIGIBLE to

those who have had no training at all In electricity, or are novices In the art.

e Xi.A.EC£ISXX>Sl :BX7XXf3>X»rO,
PI7BI.ISHING CO.,
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Primary Batteries
FOB

Honsehold, Experimental, Scientific and other Purposes.

JAMES H. MASON,
MAiyPFACTDBINe EtECTRIClAM,

Office, 63 Broadway, New York.
Factory, I l8-(20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligtiting.

GREAT IMPROVEMENTS.

Onaranteed as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

THE BARNES WATER EMERY

Tool Grinder.

It has no pumps. No
valves. No piping to

supply it Avith ivater.

It has nothing to get

out of order, is always

ready for use. It is

as easily managed as

a grindstone and will
give vastly better re-

sults.

Sold subject to ap-
proval. Send for fuH
description and price.

W. F. & John Barnes Co., Rockford, ril..

Address No. 761 Ruby Street.

Barnes' Patent

m\m mm
20 to 32 inch swing, with both
worm anil levur feed, self feed
and back-geared.

Barnes' Patent
ENGIJSTE LATHE,
15 inch swing, 6 foot or 8 foot
bed. These machines are made
a specialty in our factory.

They have advantages not
found in other machines in
thii. line. It will pay parties
desiring to purchase or know
more about these machines to

send for full description and
prices to W. F. &. JOHN
BARNES CO., Rockford,
III., Address No. 76lRuby St.

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: 11 S BROADWAY, NEW YORK.

AGENCIES, 13 South Fourth St., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., Pittsburgh. Pa.

Factory: JERSEY CITY, N. J.

ELECTRIC RAILWAY

More than one hundred different

street railways in operation
or in course of con-

struction.

More Than 175
separate orders

From Street Railways for Electrical Equipments.

The Sprague Electric Bailway System has
been proved to be the most

DURABLE,
RELIABLE,
ECONOMICAL,
CONVENIENT.

ELECTRIC RAILWAY & MOTOR
GomPAiff'sr,

16 and 18 Broad St., NEW YORK.

G. A. HARMOUNT,
MANAliKK

MONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES.
WEMTEItSI A<JK%'T »'OK

ALFRED F. MOORE
il->;T.\BLI.Sl!Kl) ivin. I

ELEGTRIGAL WIRES AND GABLES.
Klf'Otrir r,i!^Iit, Anuvuid.itor and Olliie Wires Iiiiaiidi-^ccni ;ui<l l^aUory CNinlS; in

fad. cvi-ry kind uf Win; known rt. Un- ri.< liical Tradi-.
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ELECTRIC RAILWAY SYSTEM
BY THE VERDICT OF OVER FIFTY RAILWAY COM-

PANIES HAS BEEN DECLARED

A PRACTICAL AND COMMERCIAL SHCCESS.

Schedule Time Regularly Maintained,
No Destruction of Apparatus,

Slisht Cost for Repairs,
^ARE THE DISTINCTIVE FEATURES OF THE^

Ibonson-EoiisloD tailway System I

FIFTY ROADS IN OPERATION.
THIRTY ROADS UNDER CONSTRUCTION.

TWENTY CONTRACTS JUST CLOSED,
MAKING A GEAND TOTAL OF

ONE HUNDRED ELECTRIC RAILWAY COMPANIES
USING THE THOMSON-HOUSTON SYSTEM.

Illustrated and Descriptive Pamphlets Furnished to Prospective
Purchasers.

THOMSON-HOUSTON ELECTRIC CO.,
MAIN OFFICE: 620 ATLANTIC AVE., BOSTON, MASS.

148 Mlcliigan Ave , Cbicago, III, Wall and Lloyd Sts., Atlanta, 6a. 403 and 406 Sibley St., St. Paul. Mino.
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THE Knapp Electrical Works
General Western Agents,

PERKINS ELECTRIC LAMP GO.

TO FIT ANY SOCKET,

ALL GANDLE POWERS,

AHY YOLTAGE,

AHY EFFICIENOY.

The foUotving are a few of our testimonials:

Your lamps (Perkins) instead of lasting 600 hours
have averaged over 1,000 hours without growing black or

dim.—CHnKOH Green Electric Light Co., Boston, Mass.

The life of the lamps is more than gutrantefd, and
when burned out they are perfectly white.—H. Heuck,
Heuck's Opera House, Cincinnati, Ohio.

The lamps average their full guarantee, and some have
been burning 3,000 hours. — Oakla-ND Paper Co , Man-
chester, Conn.

We have run all our lamps (Perkins) over 1,300 hours
and none of them have given out yet.—Z. Crane, Jr. &
Brc, DaltoD, Mass.

The light bums up to 16 c. p., is clear, and does not
discolor.—J. D. AViltrout, O. W. Holmes Hospital, Bea-
trice, Neb.

They (Perkins lamps) have more than met our expecta-

tions, as they excel the guarantee by some 3,000 hours.

—

H. B. Claflin, New York.

GRIMSHAW WHITE CORE

FOR

TELEGRAPH,

TELEPHONE,

ELECTRIC LIGHT.

McLennan Switch. Paisto Switch- Arc Lamp Wall Switch. Arc Lamp Ceiling Switch.

GALES COMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

THE KNAPP ELECTRICAL WORKS,
54:&56

Franklin St., CHICAGO, ILL
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O^HK

^K^ 171 RANDOLPH ST., l/^

C-H-I-C-JS.-0-0.
MANUFACTURERS OF

BARE AND INSULATED

WIRES AND CABLES
-A^isriD

GENERAL ELECTRICAL GOODS.

Catalogues or Quotations upon Application.

NO CHARGE MADE CUSTOMERS FOR EXPERT ADVICE.

A la.r^e a.ncl Tsrell assorted
stock: of Sliield BrsLrtd a.xid

Ha.Tbirslia.^Kr 'HTires constantly on
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THE BRUSH ELECTRIC CO
CLAIMS THE EXCLUSIVE RIGHT TO

MANUFACTURE, SELL OR USE

The enjoining clause of the Decree of the Court in the case of The
Brush Electric company vs. The Fort Wayne Electric Light
company is as follows:--

«<'6. And it is hereby ordered, adjudged and decreed that the said defendants, the Fort
"Wayne Electric Light company, Henry Qt. Olds, Ferry A. Randall and Ranald T. McDonald,
"together with the officers, successors, or assigns, agents, attorneys and employes of the
"defendant corporation, be, and they hereby are, perpetually enjoined and restrained from
"making, using, selling or vending any arc electric lamps in which two or more pairs of
"carbons are independently adjusted and regulated by one and the same regulating mechan-
"ism, and are separated and burned successively, to secure the continuous burning of one
"pair of carbons prior to the establishment of the arc between the other pair, substantially
"as described in the specification, and claimed in the first claim of said letters patent, No.
"219, 208. and also from making, using, selling or vending any electric arc lamps contain-
"ing the invention, or inventions, substantially as described in the specification, and claimed
"in the second, third, fourth, fifth or sixth claims, or any of said claims in said patent. No.
"219, 208, or any imitation, or substantial equivalent thereof constructed substantially as
"described in said specification, and as claimed in the said first, second, third, fourth, fifth or
"sixth claims, and that an injunction issue forthwith accordingly. And it is further ordered,
"adjudged and decreed that the defendants pay the cost herein to be taxed, and that the com-
"plainant have execution therefor."

ARC UGHTINB APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENCE LIGHTING MACHINES,

CARRONS FOR ARC LIGHTING. ETC.

THE BRUSH ELECTRIC CO..
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FORT WAYNE ELECTRIC CO
FORT WATTNE, IlffD.,

nanafactnrent of the

SLATTERY INDUCTION SYSTEM
OF

Incandescent Lighting.

-AND THE-

WOOD SYSTEM
OF

Arc Lighting.

SLATTERY DYNAMO, UMP AND CONVERTER.

The Most Carefully Worked-out and Complete
Alternating System of Electric Lighting

in Existence.

Armatures and Converters Guaranteed. 12—16
Candle Power Lamps to the Mechan-

ical Horse Power Guaranteed.

WOOD DYNAMO.

CORRESPONDENCE SOLICITED.

MAIN OFFICE AND WORKS, FORT WAYNE, IND.
NEW YORK OFFICE,

I 15 Broadway, Boreel BIdg.
SAN FRANCISCO OFFICE,

217 Sansome Street.

CHICAGO OFFICE, PHILADELPHIA OFFICE,
186 Dearborn Street, First Floor, 907 Filbert Street,

W. J. BUCKLEY, Manager. C. A. WILBUR, Manager.

PITTSBURGH, PA., 633 Wood Street.

CITY OF MEXICO OFFICE, F. ADAMS, Successor.

Electric Storage Co..
MANUFACTURERS OF «^^«anM^i^^kAM^^^^^t^

the: auLiEiN
ELECTRIC STORAGE BATTERY.

Eiclnsire llcenjees for tiie whole of the United States Of the Storage Battery Patents of Charles F. Brnsh [lately owned by the

Brush Electric Company], and sustained by the Circuit Conrt of the United States.

Electrical Accumulator Company vs. Julien Electric Company, 38 Federal Reporter, 117.
Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679.

BATTERIES e^HMT^ POWER,
Sold At Z>xrloea bo Xjo-^tct- as to DDefy Oc^ixipetltlozx.

For Agencies and Licenses apply at the Company's Office at

All other inquiries, more especially those in relation to Purchase of Batteries, should be
addressed to the Philadelphia Office of the Company.

926 Drexel Building, PHILADELPHIA, PA.
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ALUMINUM BRASS AND BRONZE COMPANY,
WAKUFACTUEEBS OP

OOWLES' ALUMINUM AND SILICON OOPPEK ALLOTS,
IN INGOTS, SHEETS, RODS, WIRE AND CASTINGS.

Sheet Copper, Sheet Brass, PURE ALUMINUM.
STEWART BUILDING,

53 Chambers St., New York.
ROLLING MILLS,

Bridgeport, Conn.

THE ACME OF FINE CONSTRUCTION,

Standard Underground Cable Co.,
Wcslinghouse Builaing, PITTSBURGH, PA.

G. L WILEY, ii>n,g.r, New York. F. E. DEGENHARDT,bager, Chicago.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACTTTEERS OP AND DEALERS IN '

EVERYTHING ELEGTRIGAL
SEND FOB !S56-PAGE CATAIiOGDE,

111 Arch Street, BOSTON, MASS.
SPePltL jmElfiriFI i

BAKEK, BALCH & CO., Seattle, Wash.oreojflt <»uc«o/co
.

^ p^^ SeilebS Electricai, Works, San Francisco, Cal.
A fallllite of our mannfactxires can be found at our Agencies.

MAGNOLIA METAL.
-INDOBSKD B¥ THE

United States and German Governments.

BEST ANTI-FRICTION METAL
For Dynamo, High-Speed Engine. Steamsliip, Car, and all IMachin-

ery Bearings.

MAGNOLIA ANTIFRICTION METAL CO.,
OMrnerB and Sole MannfaotnTers,

74 CORTLANDT ST., NEW rORK.
London Office: 76 Queen Victoria St.

Chicago Office; 41 Traders' Building.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie
Injlia-Rnlil]er and lintta-Piirclia Insulating Co,

Vulcanized India-Rubber Cables, to any
specification up to 8,ooo Megoiims per mile.

Absolutely Pure Rubber Cablep.

Concentric Cables, any millage. Flexible
Cords, Silk, Hemp, ' Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,ooo Megohms per
knot.

Cables ot High insulation

and Long Life, all millage.

WM. M. HABIRSHAW, F.C.S.,Gen^l Mgr.. Offices: 159 Front St., NEW YORK, U.S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolpli St.. CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marine
Cores to any Millage
or Specification up to

9,000 Megohms per knot.

Two-Circuit Concen-
tric Cables, both ds-
cuits, 9,000 Megohms per
knot.

Navy Portables, Silk,
Cotton and Hemp.

BELL Wire, rubber cov-

ered, foi Marine Work.

PLIABLE Cables, for

Search Lights.

DAY'S KERITE INSULATION.
The acknowledged Standard for durable and high

Insulation. Its merits proved by a record of over
quarter of a century. Adapted to all electrical purposes.

wtole Liglit and Power. Aerial Use,

Talegrapli and Teleplione. All Sizes Subterranean Use,

Railway and all other I anil f^nnn^a^ Winat Submarine Use
Branches of SlgnaUng.

'^'"' '="'"'«8'' W'™*.
Concealed Wiring In all Localioni.

GEORGE B. PRESGOTT, Jr., Gen. Agt., I6 Dey St, NEW YORK.

Western Electric Co., CMcago, HL, Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED ,

Fire - Proof and Weather - Proof
EUECTRIC LIGHT LINE WIRE.

C B B A

CUT SHOWINO STVLE OF INSULATIOK.

X—Copper Wire, B. B.—Two Braids, saturated with Fire-Proof Insolation.

atorated with a Blacky Weather-Proof Composition.
. , - . ,

Approved by New York Board of Fire Underwriters. Saaiples fnmished opon
trie Copper Wire, bare and covered, of every descripdon.

19 and 21 Cliff St, New York. FACTORIES:

o-^nMrf

WAREROOMS: ]'
33 and 1 35 Wabash Ave., Chicago, III. ANSONIA, CONN.

THE EDISON MACHINE WORKS,
MAWUFACTUMEBS OF

WeatherproofWire. Insulated Iron Wire, Magnet Wire. Rubber Covered House Wire.
Annunciator Wire. German Silver Wire. Ofllce Wire. Flexible Brush Holder Cable.

Gas Fixture Wire. Arc Lamp Cords. Tinsel Cords. Flexible Cords.

Telephone, Telegraph and Electric Light Cables.

PARAGON TAPE.

JAMES F. KELLY, General Sales Airent. - 19 Dey Street, NEW YORK.
WOMK8: SCHMNECTADY, N. T.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

electric

Iiighting Apparatus.

030 Atlantic Ave.,BosTON, Mass.
148 Michigan Ave., Chicago, III.

115 Broadwav, New Yobk, N. Y.
215 W. 4th St., CiNriNNATi, Ohio,

N. y. Life Ins. Bklg., Kansas City, Mo.
n.'i N. 3d St., St. Louis, Mo.

234 Montgomery St., San Francisco, Cal.

Electric Railway
Equipment.

Electric Motors.

Arc Uynaiuo.

No better proof of the superiority of our arc apparatus can

be offered than the fact that of the 21,000 arc lamps operated by

Gas Companies in this country, over 11,000, or 52 per cent,

are Thomson-Houston. The dynamo is entirely automatic in its

regulation, perfect in mechanical construction, and economical in

operation. The lamps burn steadily and uniformly, and hold

their adjustment better than any other lamps on the market.

Our direct current incandescent dynamo is rapidly gaining

favor with practical electric lighting men, as its many features of

excellence are recognized. Like the arc dynamo its regulation is

automatic, permitting any number of lamps to be thrown on or

off without in the least affecting the others in service. Our incan-

descent lamps have an unequaled record for long life.

Direct Cnri-ent Incanflescent Dynamo.

Alternating Current Dynamo.

The problem of long distance incandes-

cent lighting is practically solved by the

alternating current dynamo, and to meet the

demand for a machine of this character we
have constructed what is unquestionably the

most perfect alternator offered the public to-

day, embracing as it does, all the features

that combine to make a perfect dynamo—
automatic regulation, perfect mechanical con-

struction, highest efficiency, and economy of

operation.

Motor.

The employment of electric motors for driving small machin-

ery is becoming so common, and its advantages so well known,

that it is unnecessary to elaborate in this direction. In the con-

struction of our motors we feel that we have reached a point

where their superiority cannot but be admitted.

LIGHTNING ATtBESTEB—AW of our installations

are protected from destruction and injury by our lightning arres-

ter, which we will fully guarantee to operate successfully in every

instance. The Coinpany guarantees to repair or replace apparatus

injured by lightning where these arresters fail to operate.
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To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
MAlfDTACTUBEKS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from.

H6H.P.to60H.P.

The supremacy of "THE BAXTER MOTOR" over all others has been thoroughly established,

and we are now prepared to fill orders promptly.

ETT-ory 3kXotor la C3-uaxra.x3.teeca..
Send for Price Lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, IMD.
CHA<:. H.CONE, Westen Agent, 103 Adams St., Room 8, Chicago. III.

THE MITCHELL VANCE CO.,
(Successors to BflTCSEri., VA.?rCE A CO.)

DESIGNERS AND MAKERS OF

ARTISTIC ELECTROLIERS AND COMBINATION FIXTDRES.

Having no Special Agent

in Chicago for our

Goods, we Solicit Cor-

respondence from

Buyers, which

we Promptly Answer.

Combination Fixtnres,

Electroliers, Brackets.

Pendants, ReflectorS;

Architects' and Decora-

tors' Designs and

Suggestions Carried Out

with Fidelity

to the given Motive.

Insniating Joints,

and All Fittings for

Incandescent Lifting,

MANUFACTORY, SALESROOM,
24 and 25th St. and 1 0th Ave., 836-38 Broadway and 13th St.,

NEW YORK CITY.

The Detroit Electrical Works

ElECIIIC RUWH SmEII.

CHEAPEST.

SIMPLEST. BEST.

The Detroit Electrical Werks, Detroit, Mich.
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TTHE IVA.TIOlVA.t. c::.^i^Boiv

CleTrela,n.d., OlriLio.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.
GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Annperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO
18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

iscis^w "voi«.ic.

J. H. REID3 General Acent,
Room 9, Metropolitan Block, CHICACO.

ILi.^'N'lDES :^-A.T?T

Ail dealers in Electrical Supplies keep, or should keep, these Cells in slock. II unable to purchase Irom dealers in your vicinity, communicate with

JAS. F. KELLY, General Sales Agent, 19 Dey Street, NEW YORK.
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ELECTRIC

I Y COfKV

190 £192 Fifth Avenut, CHICAGO, ILL.

THE DENVER CONSOLIDATED ELECTRIC COMPANY,

General Oflace: 1534 Lawrence Street.

DENVER, COLO., June 26, 1890.

MR. CEORGE CUTTER,
Manager.

GREAT WESTERN ELECTRIC SUPPLY CO., 5th five., Chicago. IIL

DEAR SIR:—Samples ot Simplex Wire have arrived. Have had No. 6 in bucket of

water with bucket connected to one side of Brush Dynamo and wire to other side, and
nothing but insulation to prevent short-circuiting a potential of 2208 volts, for over 50
hours, and it is as good as ever yet and apparently good for a long time. The other wire
tested gave out under same test in 1 hour, 40 ^ninutes, and it is an expensive wire too-

(Signed.) H. BOTTOM LEY.

This talks better than the order for 1,000,000 feet which we
refused, because the price offered was less than the

cost of making a reliable insulation.

We will not Lower the Qualit; of Simplex Wire.
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CROSBY DRY BATTERIES
FOR OPEIT CIRCUIT WORK.

ELECTKOMOTIVE FORCE, 1.56 VOLTS. CURRENT, 1 TO 10 AMPEBE8.

ADVANTAGES OF THE CROSBY DRY BATTERY
FOR OPEN CIRCUIT WORK.

THE CROSBY DRY BATTERY is the best

Open Circuit Battery in \he market. It.

pofssses all the advanlages claimed for

any Open Circuit Battery, and is capable

of psiformlng more work than any other.

In mldilion to this, It Is the most reliable,

most compact, most durable and simplest cell

yet discovered. It Is Eo constructed that

il is not destroyed or seriously injured by

short circuiting, and we are prepared to

prove at any time that its power ol recuper-

ation is proportionately greater than that of

any o'.her. For Electric Bells, Gas Light.

Ing, Burglar Alarms. Annunciators, Tele-

phones, Microphones, Medical Electrical

Purposes, Electrical Clocks, and all the

UBS8 to which Open Circuit Batteries may
he put, it has no equal, whether it be com

pared with Liquid or other Dry Batteries.

We guarantee depolarization, absence ol of-

fensive crystallization and perfect cleanliness.

The Crosby Battery is the only Dry Battery

sold semi-charged. It does not work until

wanted.

Tlie preference as between Liquid and Dry

Batteries should always be given to the

latter, provided the amount of working

power required and a constant current can

be obtained. No form ol Dry Battery has

as yet been placed before the public,

except the Crosby Dry Battery, which will do

the work of Wet Balteries and give a con-

stant supply ol Electricity sufficient for reli-

able Open Circuit viork at all times. The
advantages of a Dry Battery are obvious,

because Wtt Batteries, of whatever form,

are constanlly giving out olTensIve odors

and spoiling everything with which their

fumes come in contact. They are disagree-

able and uncleanly machines, unsightly In

Crosby
Electric Company.

CROSBY DRY BATTERY,
(Patented April 2d, 1889.)

osTE-v^ -s-oee:, XT. S. -A..

This Battery is Sold Semi-Charged.

To Fully Charge Battery .'—Remove the cover and pour in

SLOWLY through the holes in the top ONE GILL" of pure water, divided

equally between the two boles. In a few minutes the battery will he ready for

nse. If found necessary, after a long period of service, the battery may be

recharged in Jhe same manner To prevent corrosion, care should be takea

nol \o wet the brass connections.

appearance, and easily broken and injured.

The Crosby Dry Battery is perfectly clean,

emits no destructive gases or acids, and,

after once 1 eing properly connected, re-

quires no attention whatever, while the

Liquid Batteries are frequently in need of

being cleaned, and the solution used must
constantly be renewed.

The Crosby Battery is not affected by

temperature: whether hot or coH, It Is

equally capable of performing the work
for which It Is intended.

The Crosby Dry Battery Is only intended

for Open Circuit Work. If, however,

through an accident, It becomes Short

Circuited, it recoups itself. This cannot be

said with equal truth of any other Dry
Battery known.

The Crosby Dry Batteries are manufact-

ured In different sizes and forms, to suit

the needs of different purchasers. The
quantity of current required for any given

work can be secured by a change in the

form and size of the battery. For ringing

bells and work of that character, the

Cylindrical Batteries are to be preferred;

but in Instance] where very low Internal

resistance Is desired, as In telephone work
and for medical electrical purposes, the

rectangular form is the better.

The quantity of current In the Crosby

Dry Batteries varies from one to ten amperes,

according to the size and shape, while the

electromotive force remains constant at

1.55 volts.

To use the Crosby Dry Battery Is to ap-

prove and Indorse It. It will give perfect

satisfaction. Comparison with other bat-

teries shows its superior qualities.

No. 3.

CYI.IXDRICAI,,
8IZB IN INCUES.

Height.
1\i

N.

RECTANGrtAR. TEliKPHONE.
SIZE IN INCUE8. SIZE IN INCHES.

Dlsm. HelKbt. Width. Length. Bolght. Width.
an No.te S -n \V, -x. *% LouE Distance VH x »/, x

So. 8 O X 1'^ X 8 Telephone »H x a x

B.-OTHER SIZES ANI> SHAPES TO SUIT PURCHASERS.

Length.

4«

Price.

•e «io

1.50

[COPT.] Office of Flemming's Electromedical iNSTRnMENT Manufactory,
No. lOOil Arch Street, PiiiLADELPniA, March 8, 1890.

CROSKY EliECTRIC COMPAXY, Xew York.
Okntlemrn:—The opportunity of expressing to you my views In reference to the Dry Cells made by your firm gives me great pleasure, and I do not hesitate in describ-

ing my experience with some of them. I charged and connected one of your No. 2 square cells with one of my rapidly interrupted 4 ohm resistance primary coils, starting it

.Ian. as, 18110, at 4 P. iM,, kept running all night and following day. .Jan. 20, when at 4 P. M. It became accidentally short circuited, and remaining so until C P. M. The cell
was then released and allowed to recuperate till .Tan. 80; 7::!0 A. M., started again, and left running till Feb. i:!, slopping during night time. Thus, In defiance of a two-hour
short circuit, this cell functionated —371 consecutive hours, a result never before attidned In all my experience with open circuit battery cells. The same cell, being recharged
afterward, still retains its working capacity, apparently as good as previous to its testing. Very respectfully,

(Signed) OTTO FLEMMING.

The Crosby Electric Co
JudEeBuildins, Fifth Avenue and Sixteenth Street, NEW YORK.

J
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THOMSON-HOUSTON

403-405 Sibiey St., ST. PAUL, MINN. PORTLAND. ORE., Branch. 266 First St. ^

sole: northwest agents for

Tliomson- Houston Apparatus.

ABC AND INCANDESCENT UGHTIN6.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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Edison Manufacturing Co.,
16 & 18 BROAD ST., NEW YORK.

EDISON LAMPS.

No. 1.
So. 1 Is the (Standard EdiRon Base.

No. '•' 3.
No. :i In the WestlDelioaRe.

Tiie Edison Incandescent Lamp.

No. 2.
'So.a lathe Ttiomson.lloaston.

No. 4.
No. 4 Is the ITnlted Imitates.

BASES. Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other bases,

Nos 2. 3 and 4 will be placed on lampj, when so ordered, without extra charge. BASES.

DDBABLE. EFFICIENT. ECOHOMICAL.

United Edison Manufagturing Co.,
D^Alxx ^Istx-lot 0£B.oetai

Easiern District, Ki & IS Broad St.. New York ( ity. Mountain District, 730 1 7th St., Denver, Colo.

Central District, Rialto Building, Chicago, 111 Pacific District, Chronicle Bldg., S. Francisco, Cal.

Canadian District, Toronto, Canada.
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THE Best Solid Rubber Core Wire

SO:

In order to meet the demand for

an ABSOLUTELY RELIABLE, YET
LOW-PRICED solid rubber core-wire,

The Edison Machine Works have pro-

duced a new line of this class of goods
made up in all sizes, from No. 0000 to

No. 20. It is the equal in quality, finish

and durability of their other well-known
wires. Once tried, it will always be
used in preference to any other.

IT IS THE NE PLUS ULTRA.

FOB PRICES, SAMPLES, AND OTHER INFORMATION, ADDRESS

THE EDISON MACHINE WORKS
JAS. F. KELLY, Gen. Sales Aeent, 19 Oey Street, NEW YORK.

}
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THE BEST or ALL
HE ITJLXIONJLL

TRANSFORMER SYSTEM
OF INCANDESCENT LIGHTING.

SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPACfTY, 500 16-CANDLE-POWER LAMPS.

Our Apparatus is of the Highest Efficiency, Mechanically and Electrically,

WE GUARANTEE ITS OPERATION, AND

We are Prepared to Undertake the Oonstmctlon of Electrical Plants of Whatever SXagnitude.

CORR-EiSFOITIDEITCE SOIvICITEID.

NATIONAL ELECTRIC MFG. CO
EAU QLaAIRE, WIB.

"BAKER, BALCH & CO., Qen'l Agts.,

Seattle, Waehington.
THOMAS WOLFE, Southwestern Agent,

Union Depot Hotel, Kansas City, Mo.
LITTLE, McDonald & CO., Qen'l Agts.,

141 East Seneca St., Buffalo, N. T.
METOALF, REED & CO., Western Agts.,

1517 Larimer St., Denver, Colo.

CHAS. M. BLANCHARD, Agent,
Girard Building, Philadelphia, Pa.

L. N. COX, Agent,
16 Fifth St., S. E., Washington, D. O.

W. N. GRAY, Special Agent,
Room 12 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa.

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower Building, No. 50 Broadway, New York City.

NATIONAL ELECTRIC DEVELOPMENT CO., History Building, 723 Market St., San Francisco, Cal.
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BOTTOM-LESS
TO THE PUBLIC: We have recently received among other

large orders one for ^,@Q@,Q)0@ ft. of No. 14 A. W. G. B'd

Okonite Wire. This particular order was placed with us solely on the

merits of Okonite insulation, and after the company ordering had

tried all the low-priced imitations. An advertisement appeared in the

last week's issue of several electrical papers in the form of a letter

which undertakes to give the result of an alleged test. In connection

with the letter referred to we beg to call attention to the following,

which explains itself:

"COPY."

THE DENVER CONSOLIDATED ELECTRIC COMPANY,

SYSTEMS:
Brush Arc. C. H. SMITH, President.

Westinghouse Alternating. E. W. ROLL INS, Vice-President.

Edison Municipal. obmedai nrrioe W. W. BORST, Manager.GENERAL OFFICE,
M. D. LAW, Supt. and Electrician.

Please address all Communications to

1534 Lawrence Street.

1534 LAWRENCE STREET,
(dictated)

DENVER, COLO., July 12, I890.

CENTRAL ELECTRIC CO.J 16-1 18 Franklin St., Chicago, III.

GENTLEMEN:—We beg to acknowledge the receipt of your communication of
the 10th inst. in regard to an advertisement, the same purporting to be a copy of a
letter written on our letter head and signed by H. Bottomley.

We beg to state that this has been done without the authority or knowl-
edge of this company, and should not have any weight or be considered at
all. We knew nothing of such a letter having been issued, and Mr. Bottomley
has surely no authority to give such letters, and it will not occur again.

Very respectfully,

THE DENVER CONSOLIDATED ELECTRIC COMPANY,
By C. H. SMITH, President.

WE WILL NOT MISREPRESENT OR TRY TO CONGEAL FACTS.

CENTRAL ELECTRIC CO.,
116 £ 118 FRANKLIN STREET, CHICABO.

Connected by Private Wire with Postal Telegraph Cable System.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

IT IB U»EQUAXED FOB ECONOMY OF FDKL. KEQITLAKITY Of

MOTION, AMD DTJTtABTT.TTY IN UdK.

SOL.B BUIL.DBRS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

Writ© for aar CataloeooM.

Manufactarers of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Ent;lne Supplies of Every Description.

CHICAGO BRANCH, 4I ail 43 SOUTH JEFFERSON ST.

K r>i HON
ELECTRIC LAMPS.

1-2 to 36 Candle Power.
For use with Batteries or Dynamos.

3 to 40 Volts.

We will Send Free, Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,
And how to operate them. Any intelligent boy can

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

Incandescent Lamp Co,,
19 1

2-- 19 14 Olive Street, St. Louis, NIo..

MANITFACTUREBS OF

INCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

JUST COMPLETED
THE LARGEST AND BEST EQUIPPED

ivEimiEmT unrmm
XTfr THE "WOKiLID.

Sawyer-Man Electric Co.,
510-534 "HT. 23d. Street,

CINCINNATI HEADQUARTERS
ELECTRIC LIGHTandTELEGRAPH SUPPLIES.

•WEATHER PROOF-SIMPLEXOKONITE-GRIMSHAW WIRES • SINGLE^N''DOUBLE COTTON FIELD^NoARMATURE WIRE
•FLEXIBLE CORD -ROSETTE S-CLEATSTAPEof »^'-KINDS- SWITCHES CUT-OUTS PINS- BRACKETSf'f'^INSULATORS-

THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND ANYWHERE:, ASK FOR PRICES BEFORE PURCHASING.

-/^InWrR-PRnS-FLECTRin-nn. 28 30S,32WestCourt5t
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THE UNITED STATES

Electric Ligbting Co
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

AUTOMATIC DYNAMOS-PERFECT DEVK
More than 1000 Plants in operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current

GENERATORS
and

MOTORS
for all purposes

1-8 H. P.

up to any power
required,

and at any

required E. M. F.

Superior

in

Design

and
Workmanship

and
unequaled

in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

C3rGXX&irsil Oflioes:

Equitable Building, 130 BROADWAY, NEW YORK.
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WANTED!
Immediitely, In good order sccond-baod

Vaodepoele generators and motors; very

cheap.
CHRISTOPHER P. REILLY,

343 E. Forly-nrst St.. New York City.

WANTED
A Siiparlotendent for an: iind locandescent coq-

!7truciloD worit; a insQ who baa bud experience
in tDBt&lliof; leolatei pUntB, and Is famiifar »it)i

Hdieon apparatiio. A permanent jioeitlon for *he
rlpht man; moel be Ihoroiulily eteady and re-

liable. State age and experience, Ad>1reeB,

^CONSTRUCTION/
< are i>f Wkstkiis ELKCTniri.\N.

THE E. S. GREELEY ^ CO.,
GENERAL ELECTRICAL SUPPLIES,

5 and 7 DKY NT.. XKW VOKK.
ELECTRICAL MEASUREMENT '""^''''ted Circular

, , , ^ o .t { 0/ Lamps and
Instruments and Batteries of ^

the Very Highest Grade, ''""P

Pieeliloa ud Cotiuncy. SniUty ul riilih, Iht Nouelties

But la tbfl Worll 1

1

upon
CaUlOKae of standard Teet iDBtrnmeDte

I

. ..

fornlshea upon ipplccallon. 11
Application.

MINIATUR£ INCANDESCENT LAMPS.

Hazazer ^ Stanley,
ELECTRICAL

HOUSE FURNISHINGS,
32 & 34 Frankfort Street,

NEW YORK.

T. W. NESS, Montreal, Agent for Canada.

A. SECHRIST & CO.. Denver, Agents for Colorado.

AUi. SIZES

AND
QUALITIESMICA

For Electrical Purposes.

EUaENE MUNSELL & CO.,

218 'Water St., New York.

PURDUE SCHOOL
OF

E L E CTRI C I T Y.
New laboratory, fitted with best appli-

ances, ilynamo3, storage batteries, and

apparatus from best makers. A comj-lete

and thorough course In general machinery

and electrical engineering. Send for cata-

logue. Pnrdae University,

L.\ Fayeite, Ind.

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever ofEered. A
large variety of ranges to meet the

requirements of all kinds of work.

Send for lllnstrateil Gatalope.

ADDBESS

WESTON ELECTRICAL INSTRUMENT CO,
Office and Factory, 1 14 William Street, NCWarlC, N. J.

IT

KITOCKS

TSEK
ALL!

BISHOP RUBBER COVERED WIRES.
BALATA INSULATED DROP CORD.
Prof. Henry Hlorton says: "These wires showed no deterioration from I )( I

exposure to moist air, fresh plaster, damp earth, etc., afterseveral months' exposure. )(

Its insulating power also was unaffected by a like exposure to Illuminating gas." | )(
|

THE "BISHOP"
Al-ways Le9,ds the Procession.

THE ILLINOIS ELECTRIC MATERIAL COMPANY, - 341 ROOKERY BUILDING. CHICAGO.

INTERIOR CONDUIT » INSULATION CO.
|k|fpD|A|% AAftimilTO ( indorsed by the leading Archltec's, Builders, E'ectrlc Light Companies,

INIkKIIlK I.IIMIIIIIINi Wiring Contractors and Boards r f Fire Underwriters. Personally endorsed

111 I LIIIUII UUIlUUI I U ( by Thos. A. Edison, Prof. Ellhu Thomson and other Electrical authorities.

UNDERGROUND CONDUITS

X3X:X>.^.Zl.-X'XTfl.ZI

Are equally successful and afford Cheapness, High Insulation
and Durability.

For Price liifttt, Hample. and ti^eneral Information, addreSB

INTERIOR CONDUIT ^ INSULATION CO. '«* '«
^''.^^^SIoLlo^n^pTeLde^e^^

^*»'"^

-T^E-

mn umm to,

PUSH-BUTTON

SHELLS.
TORRINGTON, CONN.,

95 CHAMBERS STREET, NEW YORK.

THE PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Becognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
12th and Market Sts.,

Philadelphia, Pa.

KEPT JiT STOCK AND FOB SALE BY ALL
PROMINENT SUPPLY HOUSES.

C[ttHl£SMUNSON,KRESr.

fRflNKGMOSSl'SECY &TBEAS.

9—C?

Pittsburgh

Ni\/YoRK
SanFrangisgo.

New Orleans.

28,30,32,34 & 36. S. CANAL Si.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

THE

Celebrated P. i^^ B.
ELECTRICAL COMPOUNDS.

THE STANDARD PAINT CO.,
HOLK KIASICFACTUBEBiit,

59 Maiden Lane, - NEW YORK.
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Electric Welding in a Carriage Factory.
From the time wlieii Prof. EliViii Thomson

conceived the idea of putting to practical nse

the thought suggested by his now historical lec-

ture esperiment, the art of electric welding has

been in the process of gradual development.

That metals could be brought to a welding heat

bj' the passage through
them of an electric cur-

rent had long been
known, but it seems
as though it had been
left to this one man
to turn to account the

knowledge of this phe-

nomenon, and demon-
strate in a most thor-

ough and practical

manner to what an ex-

tensive use the simple
effect might be put.

For the past 3'ear Prof.

Thomson has been at

work perfecting vari-

ous types of welding
machines, and to-day
there are in use welders
which do their work so

efficiently that it may
be doubted whether a

much greater improve-
ment may be looked
for, beyond, perhaps,

the perfection of a few
minor details.

During the period
which has been devot-

ed to experiment and
the development of the

perfected machines, a

great deal has been
written concerning the

process, and a number
of illustrations, show-
ing the welders as they
are turned out from
the factory, have ap-

peared. Considerable
data, too, have been
given as to the prac-

tical operation of

plants which have been
installed by the Thom-
son Electric Welding
company, which is e.x-

Hloiting the machines.
Up to the present time,

however, but compara-
tively few of the elec-

trical fraternity have
had an opportunity
personally to mspect an
electric welding plant

in practical service.

With the object of

giving its readers some
idea of what such a plant consists and how
the process is carried out by the electrically un-
initiated factory hand, the Western Electric-
i.AN, through the courtesy of D. M. Parry, of
the Parry Manufacturing company, Indianap-
olis, and H. A. Royce, general manager of the
Thomson Electric Welding companj-, is enabled
to present a number of views illustrating the
welding plant in the factory of the former
company at Indianapolis.
The illustrations were made directly from pho-

tographs of the machinery. Fig. 3 shows the

60,000-watt generator. This dynamo develops

a current of about 200 amperes at 300 volts.

This is transformed in the welder to a little

over one volt with, of course, an immensely in-

creased volume. AVhen operated at its full ca-

pacity, the generator requires about loo-horse

installed. The tires welded are of ij4 "
.x

3-16 " iron.

The axle machines are used to upset axles
I '4

" in diameter, and smaller sizes. The five

welders in operation in the factory of the Parry
company are fed from the one constant potential
dynamo, already referred to. To weld the

buggy tires about 15-
horse power is re-

quired, and the axles
take about 22-horse
power. In regard to

the practical operation
of the machines, Mr.
Parry thinks, after an
experience of nearly
twelve months, that

the process is a great

success. He writes as

follows: "We use or-

dinary blacksmiths for

the purpose, and have
found no trouble either

in getting quantity or
good work. We have
operatives who will

make as high as 935
welds in a day of ten
hours We find no dif-

ficulty at all in keeping
the machines in good
running condition. As
to the amount of ex-

pense in keeping them
in running order, I

would say, so far we
have not had any, and
we cannot see but that

the machines are in as

good condition to-day
as when we started

them. We had no diffi-

culty in making welds
more perfectly and
economically than we
have ever been able

to obtain by any other
method. We have suc-

cessfully welded mal-
leable iron to steel and
malleable iron to

wrought iron, but we
can see no economy or

money saved in our
work by welding mal-

leable to steel."

Fin. T. ELECTRIC WELDING IN A CARRIAGE FACTORV.

power, and with this power applied at the pulley

the current produced will weld an equivalent of

9 square inches of steel or iron. Seven or eight

welding machines can be supplied from this one
dynamo. Fig. i is a view of the welding ap-

paratus proper in place in the factory, with

the blacksmith at work. This machine is a

buggy tire welder. Fig. 2 is the rear view of

an axle welder. Three of the former ma-
chines are in service together with two axle

welders, and another machine is shortiv to be

Chicago's Project-
ed Electric Road.

There seems to be
some difficulty over the

electric road in course

of construction in Chi-

cago. It will be re-

membered that the Cic-

ero & Proviso Street Railroad company obtained

a franchise from' the Cicero town board, April 27,

1S89, to construct an electric railway. One pro-

vision was that the company build within eight-

een months a track on Lake street from Craw-

ford avenue to Harlem avenue. The company
now asks for an extension of time, and the mat-

ter was referred to the corporation counsel for a

copy of the original ordinance. The trouble

seems to be that the company neglected to t.-ike

the preparatorv steps until the last moment, and
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did not award the contract for equipment until

the time was nearly up.

In the council Tuesday night a petition for

an extension of time was presented by the pro-

jectors of the electric road on the south side

from Eighty-ninth street and the Strand to

Stony Island avenue. The request brought out

a sharp discussion. It was objected that too

many extensions were asked by companies hold-

ing valuable franchises. The old board of trus-

one car telescopes into another, so that no space
is exposeil as resistance to the air. The train

itselt is shaped like a projectile.

"Our plan of equip|)ing a road contemplates
the construction of a station for generating cur-

rent at every 50 miles along the route. We shall

use a complete metallic circuit. There are three

plans that we have under consideration for tak-

ing current from the wire. If these prove un-
desirable we will go back to the brush contact

ground. This fact makes it possible to run at

the high speed of a mile in half a minute with-

out danger of derailing."

Mr. Weenis was asked incidentally if he had
found in his experiments whether the passage of

the current from the wheels to the track increased

the tractive effect. He replied in the negative,
stating that a very extensive series of tests had
convinced him that the adhesion of wheels to

the rails was not increased. The effect might
be noticed in the case of a toy motor but not in

an electric locomotive.

ELECTKIl- WEI.nlNr:

tees of Hyde Park had granted the franchise on
condition that the road be completed in a year.

The company asked an extension uf 90 days in

which to complete the provision of the fran-

chise. It was suggested that the matter be
referred to the committee on streets and alleys.

One aldt-rman wanted the request granted and
another expressed the belief that the company
had forfeited its franclii.se. In view of the fact

that the louncil has granted similar extensions
of time to other companies it is probable it will

grant the petition in this case.

Weems' Rapid Transit System.

David (;. Weems of llaltimore, whose electric

railway experiments at Laurel, Md. have been
watched with such marked interest, is now in

Chicago. It will be remembered that on his

two-mile experimental track, with his projectile-

shaped locomotive and car, a speed of about
two miles a minute has be-;n attained. The se

ries of experiments carried on at Laurel have
convinced Mr. Weems that the .system is now so

far developed that it can be applied on a larger

and practical scale. In speaking of the plans of

the company Mr. Weems said to a representative

of the Wkstrrn Ki.K(J rRi(;i.\N:

"We have made many changes since the ex-

periments were instituted at I.aurel; so many,
in fact, that it may be said that the systenj is

now radically different. We propose now to con-

struct a roatl for carrymg passengers. The sys-

tem, as I have said, will be materially dilfeient

from that at Laurel. We have discarded the

elevated structure, as it would cost too much to

build a framework which would stand the strain

with such a speed as our trains will attain.

"We expect to commence to build a road for

passenger traffic in September. Just where it

will be IS not definitely determined but it will be
in the East, and very likely between Baltimore
and Philadelphia. We do not require any special

construction as far as rails are concerned. We
can use the ordinary standard rail. The weight
of the train will keep it on the track.

"The first train will consist of a locomotive
and two cars. The locomotive will have a ca-

pacity of 7oo-horse power and will weigh 20 tons.

The cars will each be 5 tons in weight. The
train, according In our plan, is so made up that

IN A rARKIAI'.E FACroRN*.

which we used at Laurel. We never lost con-
tact when we employed that."

Mr. Weems said he was not yet ready to sav
whether a constant potential or a constant cur-

rent .system would be adopted. In conclusion
he said;

"We have gone slowly in this matter for we
[earned that it did not pay to try to push on very

rapidly. We encountered in our experimental

roads many obstacles, but we think we have

Opposed the Edison Company's Plans.

An ineffectual attempt to secure an injunction

was made last week by property owners on
Wabash avenue, Chicago, who object to the
erection of an electric lighting station in the

vicinity of their homes. The Chicago Edison
company has begun excavating between 26th

and 27th streets on Wabash avenue, and the

plaintiffs. Jacob and Paulina Weil, Nellie Up-
dvke, Herman and Babette Lehman, Simon and
Sadie Pfoelzer, I. Hallock, Mrs. C. W. Chaffee,

."Vnthony and Adelaide Lichtenstein, Emanuel
and Rebecca Nusbaum, a.id James J. (lore, who
own houses in the locality, object to further pro-

ceedings. All these dwelling houses, it is

alleged, were erected with the belief that

Wabash avenue would remain a residence street,

away from the noise and smoke of factories of

all kinds. It is charged that the furnaces will

produce volumes of smoke, which will greatly

damage the surrounding property, while the

noise of the engines and dynamos will unfit the

neighborhood for residence purpo.scs and will

greatly injure the property owners. The in-

junction has not been issued, but the property
owners say they will press the matter as soon as

the advanced stage of the company's work shows
that there is any immediate danger.

The Largest Isolated Plant.

The Wk.stern Ei.ectkk ian recently took oc-

casion to correct the New York newspapers
when the latter claimed that the ,;,ooo light

plant at the Metropolitan Museum of Art was
"[he largest isolated plant" in the country. The
Pacific Luiiibniiiaii recalls the incident and says:

'llie Madison Square tlardens in New Yoric w» re

lighted with 3,000 16-candle power incandescent lamps,

Flo. 2. ELECTRIC WEiniNCl

overcome them. We now propose to go in for

passenger business. We have a system which
can be substituted on any railroad. Experienced
railroad rhen who have investigated the system
say traveling will be as safe running at two miles

a minute as an ordinary train running at 60 miles

an hour. We depend on the weight of the train

to keep it on the track and the construction is

such thai the ceiiler nf rrravitv is very near the

IN A CARRIAr.E I'ACTORV.

and the New ^'o^k papers rejoiced over having the largei^t

isolated electric lighting plant in the country, until the Chi-

cago papers exultingly pointed out isolated plants as big in

Chicago stockyards. So the Madison Square Garden
plant has been increased to C),ooo lights, and now Chicago
will have to take a back seat.

New York is still hopelessly in the rear. It

will have to double the capacity of that plant

before it can rank with ('hicago's largest isolated

plant the .'\uilitorium— which has i 2,000 lights.
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Fuse Block,

A glance at the cuts presented herewith will

enable a practical reader to understand the

feature of this fuse block. The base piece and
the cap are both of porcelain, shaped as shown.

The cap is provided with contact arms, which

are united electrically by the fuses. The fuses

are inserted in the cap when it is removed from

the face of the base-piece. The advantage of

thus being able to slide the fuses, so to speak,

into place in a live circuit, and at the same time

have the hand protected in case of a "blow,"

[fT^^^7D
FUSE i:lock.

will be appreciated. This device has been pat-

ented by J. I.. Kimball and H. C. Wirt of Bos-

ton.

Electric Winding Mechanism for Printing
Telegraph Receiver.

The cut presented herewith illustrates dia-

grammatically an improvement in printing tele-

graph instruments, recently invented by George
B. Scott of Lakewood, N. J. The invention is

more in the line of an improvement in the mech-
anism for propelling the type wheel shaft than

in any change in the construction of the receiver

proper. The object of the invention is to pro-

pel the type-wheel shaft by power derived from
the impulses sent over the line in the ordinary

working of the instrument.

Referring to the cut, the tj'pe-wheel shaft is

represented as carrying the scape-wheel. The
type-wheel itself is at the left, on the end of the

shaft. The printing lever is shown below the

type-wheel. This lever brings the tape against

the printing wheel and is operated by the electro-

magnet just below it. This magnet becomes
energized only when the current is allowed to

flow continuously in one direction for an appre-

ciable length of time.

Above the shaft carrying the type-wheel is

shown the electric winding mechanism by which

ELECTRIC Wi.NDINC .MECKANIS.M i-OR TRIN I ING THl.EGKAfH
RECEIVER.

the type-wheel is revolved. This is controlled

by the same alternating current which oscillates

the escapement armature by means of the polar-

izing device shown beneath the scape-wheel.

The operation of the winding mechanism is as

follows

:

The escapement armature is oscillated by rapid

reversals of the current on the line. The same
alternating current acts upon the armature of

the upper electro-magnet and by means of the

arrangement shown the downward pull of the

spring brings a pawl into engagement with the

ratchet-wheel, thus winding up the spiral spring

with sufficient ten.sion and frequency to impart

to the gearing all the power required to operate
the type-wheel shaft. By this construction the

necessity of winding the propelling mechanism
of the printer at stated intervals is avoided. In

the lower left hand corner is shown a modified
form of the type-wheel actuating mechanism,
which the inventor proposes to use.

Preventing Vibration in Incandescent
Lamp Filaments.

Where incandescent lamps are subjected to

great and constant jarring, as is the case when
they are used in railway cars, elevators, etc., the

life of the carbon is, as a rule, considerably
shortened. In order to prevent this excessive
vibration, a method has been employed in which
the loop end of the filament is steadied between
metallic posts set into the glass bulb, as shown
in the cut. When, however, this arrangement is

used, frequent contact between the filament and
these metallic posts soon weakens the former,

removing, as it doe.s, small particles at a time,

and the life of the filament is materially re-

duced. It has also been found that the fila-

ments by their frequent contact with metallic

posts form grooves in the latter by melting away
the material. In experiments made with the

view of producing stops which will effectually

accomplish the desired result, and at the same

PREVENTING VIBRATION IN INCANDESCENT LAMI' FIL.A-

MENTS.

time insure the full life of the filament, George
R. Lean of Boston, has found that the stop or

stops must be made of material which will not

melt and that is non-combustible; and also that

a stop composed of the same material of which
the filament is made is best suited for the pur-

pose. He, therefore, provides stops of carbon,

they being secured to the apex of the bulb, and
located adjacent to each other to receive between
them the filament. When the air is e.xhausted

from the bulb, a small short tube of glass is

fitted in the hole at the end. The outer end of

this tube is afterward sealed. To secure the

stops in place, the inner end of this tube is

closed, and the stops are secured in the closed

end.

Cheap Electric Power in Mining.

The article on "Natural Sources of Power in the Rocky
Mountains," in the Western Electrician, June 28th,

has attracted considerable attention, and has been widely

discussed in mining circles, especially. The Manufaclurers'
Record commenting on the topic says: "There are

many places in the Southern mountains to which the prac-

tical suggestions given by Frank C. Loring in the current

issue of the Western Electrician are of value. Mr.
Loring is engaged in mining in Northern Idaho, where
considerable interest is manifested in the possibilities of

electricity as a mining power. He is well acquainted with

operatives in all the Montana district, from the Canadian
border to California, and seems to have made economy of

power in this business a special study."

After quoting liberally from the article and commenting
on special points, the /vV(-(?/-</ continues: "All the foregoing

might with the same truth have been written of the South-

ern Appalachian mining districts It is less costly to pick

up the waste water-power of those mountain streams and

to transmit it a few miles by wire to the mines than it is to

cart the fuel to the engines that run the varied machinery

now enployed in mining, or to carry the ore long distances

to the stamps. The nearer to the mouth of the mines all

operations are concentrated, the greater the economy and
the consequent profits."

The San Antonio, Te.x., Gas company has, it is reported,

purchased the electric plant of the San Antonio Electric

Light & Power company, is remodeling the same and putting

in new machinery. A 45-arc light isolated plant has been

installed by E. F. Gloi:e and will be enlarged at once.

Flexible Coupling of an Armature Shaft
to the Core.

The accompanying cut illustrates a form of
motor armature, which was designed with the
view of facilitating the operation of starting.
The armature is a cylindrical one, whose core is

made up of a series of thin plates, held together
by bolts. Its coils are wound upon the core in

the usual manner. The commutator and con-
nections are not illustrated in the cut. The core-
plates are placed on a hollow hub or cylinder,
and the armature shaft passes through the cen-

FIG. 2. Kl.EXIHLE COUIXING OF AN ARMATURE SHAFT
TO THE core;

ter of this cylinder, and loosely through the end
plates of the core. Within the armature the

shaft is threaded, as shown, and upon it is placed

a nut, on each side of which is placed a spiral

spring. This nut has lugs entering internal slots

in the cylinder.

The operation of the device is as follows:

When current is applied, as, for instance, in the

case of a constant potential motor, and the ar-

mature body begins to revolve, it turns the nut,

so that it is screwed along the shaft in one direc-

tion or the other, according to the direction of

revolution. The nut continues to travel along
the shaft, compressing the spring which opposes
it until the pressure becomes so great as to

bring the nut against the screw-thread with suf-

ficient force to turn the shaft. Thus at the mo-
ment of starting there is no load on the arma-
ture, and it is allowed to make several revolu-

tions, and therefore to develop speed and
counter electromotive force, before the full load

is placed upon it. The distance which the nut

will travel on the shaft will depend on the

amount of load on the shaft to be started.

AVhen current is cut off from the armature, the

spring will force the nut back along the screw-

thread to its central position. AVith a generator

the operation is substantially the same. The
shaft being started by the application of power,

the nut moves along until it engages therewith

FIG. I. l'LE.XI!JLE COUFLING OF A.N ARMAHRE SHAFT
TO 'THE CORE.

with sufficient friction" to turn the armature.

The generator is thus ctarted gradually.

Edward H. Johnson, president of the Interior

Conduit & Insulation company, New York, is

the inventor of this method of coupling.

Dangers from Steam Heating.

The dangers of operating steam-heating pipes in road-

ways has been thoroughly impressed on the people of New
York city, and the Chicago city council would do well to

profit by the experience so dear'y bought in the metropolis.

The recent subway explosions in New York led to an ex-

haustive examination of the conditions under which they

occurred- This developed the fact that the direct cause of

the catastrophe was the abnormal heat caused by the pipes

of the steam heating company. The Board of Health re

ceived reports by Dr. Edson and Chemist Martin on the

effects of the high temperature maintained in the New
York Steam company's pipes. Dr. Edson and Mr. Martin

say that they have thoroughly examined the subways on
Broadway below Reade street and on Wall street and had
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taken the temperature in all of them. Wherever the

Steam Heating company's pipes were contiguous tu the

maDfaole:> the temperature was abnormally high. The
normal temperature in the subways is betv^ecn 70 and ;»•

decrees. In very many cases it was found to be away
above 100 degrees.

The board debated the ({uesttun and prepared a report to

the mayor. In this they announce their determination to

compel the st^m company either to change its present

system or to remove its pipes at four different

points within the districts investigated. At each

of these points the heat from the steam pipes

had raised the temperature in the manholes to more
than 100 degrees. Id the bank vaults along Hroadway and
Wall street the air was so oppressive that it made the in-

vestigators violently ill. This should serve as a warning

to I hicagoans.

Some Points About Alternating Cur-
rents.

Prof. H. S. Carhart writes in regard to his

SoiiK* ]'oints About Alternating t'lirreiits,

utnler the statement about the 'maximum cur-

rent.' Instead of * by a quantity R- 1 I.' p',' it

should read 'by a ijuantity » r- + I,-
p-.' It

perhaps might better have been written—'by ihr

square root of the quantity R- + I.' p'."
"

Latticed Iron Poles for Overhead Elec-
tric Railway Work.

'I'he accompanying cut illiistrates a latticed

iron pole, made by the A\'isconsin Bridge iV Iron

company, and now on exhibition at the sales-

rooms of the Electric Aterchandise company,
Chicago. These poles, it is stated, have proved
most satisfactory, on a large number ot" the lead-

ing electric roads. When set at the proper rake,

the lacing comes lirndy into place as the span

roi.iis ^^IK hvkkukai" ki.ectkic kaiiavav \v<

article, which appeared in the last issue of the

Western Elkctkician: "Quite an important
typographical error occurred in my article on

wire is] tightened, and the poles will then stand

a direct strain of 3,000 pounds before permanent
deflection. They are strong an4 ©/-namental in

appearance, and hold the trolley wire up in the

very best shape. The poles are linished when
desired with ratchet and pole-to|> for holding
feed wires, etc. The Milwaukee Electric Rail-

way company has over 500 of these poles in use.

Kig. 4 is an ar-jh adapted for drawbridge over-

head work. This is also hamlled by the Elec-
tric Merchandise company, Chicago.

Comparison of Two European Sec-
ondary Batteries.

IIV I »R. PaIiI. St H'lOr.

The statement has lately appeared in the * ierman papers

that tht Tudor accumulatoi was superior to any storage

battery now manufactured. This accumulator, it may be
remarked, is to be tried on an extensive scale in Berlin, as

already stated in the Westekn Klf.ctrician; it is to be
used in the sub-stations in the distribution system of the

(ieneral Electric company of thai city. The writer two
years ago had occasion to test this cell, and the results of

that e.xamination may be interesting to the electricians of

this country. It may also be of interest to compare the

battery with the accumulator made by the Oerlikon Works
of Swit;;erland, of which considerable has been written of

late. The Tudor accumulator was tested at the govern-

ment laboratory at Hamburg, to the director of which, Dr.

A. \'oller, the writer was indebted for the use of the

delicate apparatus needed in the work.
Six Tudor cells were tested, each having three positive

and four negative plates which were connected very roughly

with copper wire and placed in glass vessels of the required

si/e. The positive as well as the negative plates were
made of pure lead. In constructing the cell vertical chan-

nels for retaining the paste are sunken in the plates made
apparently by a die. A cross-section of the plate is shown
in Fig. 1. The channels are tilled with paste, a mixture of

litharge or red lead and dilute sulphuric acid, which is

applied, it shuuld be slated, after the plates have been
formed according to the old Plantc process. It is claimed

that the paste adheres to the surface of Ihe plale better

than if put on as ordinarily when a smooth metallic surface

is presented. After the pasting the final forming of the

plates terminates the making of the Tudor accumulator.

Both the positive and negative plates are identical in con-

struction.

The dimensions of the cells tested were as follows:

Height, 220 mm ; width, 105 ram., and thickness, 10 mm.
Thirty-seven of the small vertical channels, 3.3 mm, in

depth and 1.6 mm. in width, held the active material.

The distance between the plates was from 10 to n mm.
The weight of the three positive plates was 6.10 kilos; that

of the four negative plates, 8.30 kilos; that of the sulphuric

acid (i. 175 specific gravity), 4.16 kilos, and that of the

glass containing vessel, 2.35 kilos; making the total weight

of each cell 20.91 kilos (56 lbs.). The capacity of the cell

was claimed to be 50 ampere-hours. The maximum cur-

rent for charging was 5 amperes, and the maximum dis-

charging current 6.5 amperes.

It was desired by the comparison of cells to obtain data

as follows:

First, the density of current in charging; second, the

density of current in discharging; third, the capacity of the

I (iMI'AKlSi)N 01** rWu liUKOrKAN SECoNhAKV

MATrKKIKS—TtrnOK CELL.

cell; and fourth, the elViciency of the cell when the maxi-

mum current was used. The density of current may be

defined as the (luantity expressed in amperes passing the

surface of 100 S(|uarc ccntinietcrs.

The surface of one plate was (iu.5 x 22) 2 -f (22 x 2) h

10.5 -N. 2 = 4O2 + 65 = 577 i><l- cm. but the true surface

which is of course larger on account of the channels is 527
+ {u.3 X 22 X 38J 2 = 527 -f 501 = 1028 sq. cm. The
true surface therefore is practically double that of plates of

same linear dimensions without the indentations. The
surface of the three positive plates was 102S x 3 = 3084
sq. cm. The density of the charging current is therefore
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^^ = o. 1 6 amperes, and the density of the discharging

current is therefore ^%'l'j
= 0.27 ampere. The "capacity

of the plates" is a somewhat inexact e.^:pression inasmuch

as it assumes that the capacity of both positive and neg-

ative plates is equal, and this is not entirely accurate.

The positive plates, for example, may be able to perform

service even after the negative plates are exhausted and

vice-versa. Still this is a theoretical rather than a practical

point and capacity may be defined as the amount of elect-

rical energy stored up by each kilogramme of the weight

of the cell.

The figures of the tests of charging and discharging are

given in the following tables.

CHARGING OF TUDOR ACCUMULATOR.

TIME. CURRENT. TENSION. ENERGY.

^:-?o a. m. charg-
ing commeoced. 5.00 amperes. 3. 13 volts 10 65

9:45 a. m. 500 ;' Z.V^
" II. 15

2:30 p. ra. 5.10 2,22 11.32

5:30 p.m charging
10.85continued 5.00 " 2.17 "

g:4oani.ch g res d

after 16 hs rest 5-05 " 10.40

10:40 a m. 4.86 " 2.32 ' 11.28

3:t5 p. m. 515 " 11.74

5:55?. m. 5 15 3.44 " 12.56

14) 2 -f (14 X 0.5) 4 = 392 + 28 = 420 sq. cm. The
true surface of the seven positive plates is 2940 sq. cm.

The manufacturers give 15 amperes as the maximum
quantity of the charging current, and 10 amperes as the

maximum discharging current. The current density in dis-

charging is

First charge 40 ampere-hours, second 40.8; total 80.8 ampere-hours,

First charge 88 watt-hours, second 95; total 183 wait-hours.

DISCHARGING OF TUDOR ACCUMULATOR.

TIME. CURRENT. TENSION. ENERGY.

9;45 a. m. 6.4 amperes. 2.12 volts. 3.51
11:50 a. m. 6.7 •

•3.9J
2:45 p. m. 6.S4 ;• 203 " 13-28

6.49 199 12.90

5. p. m. 6.47 " I.q6 " 12.68

5:30 p. m. 6.21 " I.91 '

6. p. m. 6.04 " II 33

6:30 p. m. 5.66 " 1.70 • 9.62

Ampere-hours, 56.75.

Capacity, 56.75.

watt-hours, 114.

= 2.7ampere-hours.

Capacity,

Efficiency, lU

183

;.S watt-hours.

= 62 per cent.

The capacity as well as the efficiency of the accumulator

varies greatly in accordance with circumstances. The
capacity depends first, upon the physical, chemical and
electrical condition of the active material; second, upon the

concentration, the temperature and the pressure of the elec-

trolyte; third, upon the rate at which the current is dis-

charged or the time of discharging; fourth, upon the rate

at which the accumulator is charged or the time of charg-

ing; fifth, upon the rise of the tension allowed for in the

charging; sixth, upon the fall of tension, allowed for in the

discharging. It is obvious that the efficiency also depends
upon the same conditions. In regard to this Tudor cell

it should be stated that though it has been tested several

times and has been charged and discharged before the test

of which the figures are given, the active material was in

all probability not in the best possible condition. It is also

true that a certain amount of current was escaping as

shown by gas bubbles during the charging. But it may be
stated that such is often the case in the practical use of

secondary batteries, and I give the figures as a contrast to

the ordinarj' tests which are usually conducted under the

most favorable conditions. Two prominent electricians

have also tested the Tudor cell, VoUer of Hamburg and
Kohlrausch of Hanover. Their results are given in the

following table:

Voller.

Kohlrausch.
Schoop.

CAPAcrrv.

2.03 amperes,
2 ^o *'

2 70 ^'

80 per cent.
82.4
62 '*

BESISTAKCH.

The capacity as stated to be 2.3 ampere-hours, and the

efficiency as So per cent., are in all probability the most ac-

curate figures. These cells are said by the makers to have
been fully six years in practical use. This is doubtless

true, but the statement conveys no particular idea unless

we know the amount of work which has been performed
by them daily within this period.

THE OERLIKON CELL.

A year ago a test was made of four cells of the Oerlikon
accumulator at Zurich. Each cell consisted of 15 plates

which were placed in an ebonite cell. The plates were of

the pasted type. The connection of the plates differs

somewhat from that usually employed. Each plate has two
legs which are connected with two strips. The positives

are connected by two trips extending along the top of the

plates and the negatives are joined in parallel by means of

two strips lying on the bottom of the containing vessel.

By this arrangement the current must pass over the whole
surface of the plates and an equal distribution of the

charging or discharging current is thereby secured. As a

matter of fact it has been observed that when the current

enters and leaves the upper edge of the plates that portion

is sooner saturated or charged, and free gases are developed
at those points, although the lower part may be still ab-

sorbing the current. The two sections of the plates are

separated by means of two channeled ebonite strips, which
are also placed on the bottom of the cell.

The dimensions of the Oerlikon cell areas follows: seven
positive plates, height. 140 mm.; width, 140 mm.; thick-

ness, 5 mm ; weight of seven plates' connections included

5.6 kilo; eight negative plates weight, 140 mm.; width,

140 mm.; thickness, 5 mm.; weight of eigb plates' con-

nections included, 6.4 kilos; Ebonite vessel with cover, i

kilo; dilute sulphuric acid (i. .iSospgr.), 7 kilo s; total

weight of cell, 20 kilos (53.5 lbs).

The plate is cast in the form of a grip and the true sur-

face has exactly 13^ times that of a plane surface of the

same dimensions. Its true surface is as follows: (14 X

= 0.34 amperes per 100 sq. cms., and

29.40
15

that of charging is = 0.51 amperes per 100 sq. cm.

29.40-

The capacity is stated to be 120 hours when the cell is

charged and discharged at the maximum.
After the cells, which were tested, had been

charged and discharged several times, the results

given in the following tables were obtained:

CHARGING OF OERLIKON ACCUMULATOR.

TIME. CURRENT. TENSION. ENERGY.

5 A. M.
8:10 A. M.
II A. M.
I P. M.

3 P- M-

6 p. M.

16 amperes.
16 "
16
16

15 "
15 "

7.78 volts.

8.0s "
8.20 "

f-33 ;;S.41 "

8.C0
"

124.5 watts.

128.8 "
l3'-2 "

126.2 "
133-5 "

more current density, three times larger capacity and three

tiroes stronger current, while the weight of the two cells is

practically the same. If the figures are accurate, it would
seem to follow that the price of the Tudor cell would have
to be only one third that of the Oerlikon cell, in order that

in actual practice the same economy could be obtained.

For streetcar propulsion, the Tudor cell, it would seem,
could not compete with that made by the Oerlikon works.

It may be stated, however, that a greater life is claimed for

the Tudor cell than for any other pasted accumulator. The
truth of this claim, however, can only be demonstrated by
watching results for a number of years.

Ampere-hours, 157; watt-hours, i,3'0; one cell, 157 ampere-hours,
and 327 watt-hours.

DISCHARGING OF OERLIKON ACCUMULATOR.
(AftenS hours' rest).

TtME. Cl'RRENT. TENSION. ENERGY.

7:40 10 amperes. 7.70 volts. 77 watts
10 10 " 7.60 " 76 "

3 10 " 7-5° ',' 75 "
4 10 " 7-45 74 5 "

5 10 ' 7 41 74.3 '•

6 10 " 7: -.2 73-^ *

7 10 *' 7.30 73 "
Interrupted.

8:30 10 " 7.40 " 74 "
Discharging re-

sumed after rest

of 14 hours.

9:30 10 " 727 " 727 '
jo;-^o 10 " 7.12 " 71.2 "

11:30 10 " 6.fo " 66 "

Ampere-hours,
262.5 watt-hours.

262.5

Efficiency -

40; watt-hours, 1,050; one cell 140 ampere-honrs

:r cent. Capacity = 7 ampere hours.
322 20

The figures given for the tension are probably 5 per

Adaptability of the Electric Motor.
An illustration of the adaptability of the electric motor

to all kinds of work, and its peculiar efficiency in times of

emergency, was presented at Toronto recently, when the

steam plant in a factory was disabled, and it was necessary

to shut down the works. It was expected that the fifty odd
hands employed would have to lie off for three or four days
until repairs were effected. An electric motor, however,
happened to be on the third flat of the building, and the

experiment was tried of driving all the machinerj' by it-

The attempt was perfectly successful, and the 5-horse

motor did the work of the 17 horse engine. How oppor-

tune and valuable the substitution was may be gathered

from the fact that the turn out of envelopes alone in the

factor}^ is 900,000 per day. The machinery actually driven

by the motor included fifteen envelope machines, three

cutting presses, eight glueing machines, two box-covering

machines, two scorers, three cutters, one embossing press,

one corner-cutting and five ruling machines. The connec-

tions included Soo feet of shafting. The work of the motor
was so satisfactory that it is said that electricity will be
adopted as the motive power in the factory.

English Alternator at the Edinburgh
Exhibition.

The "Tyne" alternating current dynamo, il-

lustrated in the cut, is now in operation at the

Edinburgh Exhibition. The machine is ex-

hibited by Ernest Scott & Co., of Newcastle on-

Tyne, England. This dynamo is designed to

give an output of i,ooo volts, and a current of

from 10 to 15 amperes when running at a speed
of 1,200 revolutions ner minute. It will be ob-

ENGLT5H ALTERNATOR AT

cent, too low, as the voltmeter which was used was not very

exact. This fact, however, does not destroy the accuracy

of the test so far as the efficiency and capacity in ampere-

hours are concerned. The capacity was -V,,^ ^13.1 watt-

hours (per kilo weight of cell). The remarks made con-

cerning the Tudor cell, in regard to efficiency and capacity,

are also applicable to the tests made with the Oerlikon

battery, as will be seen from the following results obtained

by Prof. Weber, of Zurich.

Resistance varying from 0.002 to 0.CO5 ohms' efficiency

in ampere-hours from S9.2 per cent, to 95.9 per cent, effi-

ciency; in watt-hours, 79.5 per cent, to S3. 9 per cent.;

current density in charging, 0.62 ampere to 0.52 ampere;
current density in discharging, 0.51 to 0.47 ampere; capac-

ity, 125.8 to 130 ampere-hours; capacity, 249 to 263 watt-

hours.

The figures of Prof. Weber are accurate, much more so

than those given in the table prepared by the writer. If

the data are compared with those given for the Tudor cell,

the conclusion seems to be that the Oerlikon accumulator

has far more efficiency, as the figures show three times

THE EDINliURGH EXPOSITION.

served that the machine is fitted with lo field

magnets, arranged radially round the frame and
looking inwards. These magnets are separately

excited by a constant current dynamo. The
armature is wound with ten bobbins. The ar-

mature core is built up of rectangular iron wire,

insulated by thin paper, the wire being primarily

wound upon a gun-metal hub. By this method
of constructing the armature, it is claimed, most

perfect ventilation is secured. The bearings of

the machine consist of cast-iron pedestals ac-

curately bored and fitted with adjustable caps;

the bearings proper are lined with anti-friction

metal. The alternator is running on Ernest

Scott & Co.'s stand in the exhibition and is

feeding through transformers 150 i6-candle

power loo-volt lamps.
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It will be noticed in the Kansas City letter

that an organized attack on o.erhead wires is

proposed in that city. It is stated that the ordi-

nance requiring the removal of the wires is to be
modeled upon the measure which caused so

much destruction of property in Xew York city.

Judging by the amount of dissatisfaction that

the latter measure caused, it would scarcely

seem to be a safe model to follow. Not only

electrical companies, but the city authorities and
the citizens generally found fault with its prac-

tical workings.

In another column is presented a descriptive

article, which cannot fail to be of interest to the

majority of our readers. Ever since Elihu

Thomson first began those e.xperiments which
have brought the art of electric welding to its

present state of perfection, the daily press and
various technical journals have given extensive

descriptions of the process. The apparatus, as

it appears when completed in the factory, has

also been illustrated, but up to the present time

few have had an opportunity to witness the

practical every-day application of the welders

as they are operated by the blacksmith in the

shop. With the object of giving its readers re-

liable information on the subject, and a faithful

representation of electric welding machinery in

practical operation in a factory, the Western
Electrician publishes in this issue a series of

views, reproduced from photographs, of the

welding plant, which has been in daily use for a

\ ear at the works of a company in Indianapolis.

-Accounts of the performance of electrical ap-

paratus when tested in the factory often differ

from those which might be given after an e.x-

tended service in charge of the average work-

man. In view of this fact, the opinion of Mr.

Parry as to the success of the process is most
valuable, not only to the e.xploiters of the weld-

ing machinery, but also to manufacturers con-

templating introducing the process into their

own establishments.

In another column is published an interview

with D. G. Weems, with whose high speed

electric motor e.xperiments most of the readers

of the Western Electrician are familiar. Mr.

Weems now proposes to make a test of his pro-

jectile-shaped train on a practical scale. He
states that he will carry passengers on his elec-

tric road at a speed of two miles a minute. A
complete metallic current will be employed, and
current will be supplied by stations along the

route. It will be noticed that Mr. Weems states

in regard to the much-discussed question of the

effect of the passage of the current from the

wheels to the rails, that his experience has con-

vinced him that traction is not increased there-

by.

?Ienry Villard, it is reported, has intimated

his belief that we are on the eve of a most im-

portant discovery—one that will revolutionize

the world. It is claimed that Mr. Villard has

had his attention drawn to an important discov-

ery, which is nothing less than the solution of the

problem of producing electricity direct from
coal. If, indeed, such a discovery has been

made, a revolution is at hand. So many similar

claims have been made that the public has begun
to associate this idea with Keeley's motor claims.

The former, however, has the advantage of en-

gaging the greatest scientists and highest in-

ventive genius of the age.

It has recently been stated that a company of

men and women who are disciples of Bellamy,

have decided, "after many conferences and dis-

cussions," to enter politics as an organization,

nominate a full municipal ticket, and "organize

upon a solid footing the New York wing of the

coming party of emancipation." The metro-

politan advocates of the doctrines taught in

"Looking Backward" are supposed to number
about 3,000. They would have the city assume
the direction of and provide "all public necessi-

ties," which would mean that the municipal gov-

ernment would control the business of the entire

community, and the only employment obtaina-

ple would be under this great money-making
corporation. Thus the city would assume pos-

session of the electric lighting and power busi-

ness, telegraph, telephone and all other indus-

trial branches. The government would be

supreme, the people its servants, or rather slaves,

for there would be nothing to excite ambition or

stimulate enterprise in such a community; on the

contrary a bare existence would be all that could

be expected. The New York contingent will

engage in a crusade against the present order of

things, and it is understood the electrical inter-

ests will receive much attention at the hands of

their orators. They will have an opportunity to

engage in this warfare if they can secure 300
voters to nominate a ticket. It will not cost

them anything and may afford them much en-

tertainment. 'J'here is very little danger though
that the principles of Bellamy will ever receive

the support or serious consideration of a large

body of American voters.

It is universally agreed that the electrical

section of the World's Fair will constitute its

most interesting and significant department. It

is not surprising, therefore, that the electrical

fraternity has already begun to take interest in

the appointment of an electrician to take charge

of the section. One petition, at least, is already

in circulation in Chicago. This address to the

authorities of the World's Fair requests them to

select for the position Prof. John P. Barrett,

city electrician of Chicago. The paper has al-

ready been quite generally signed. Prof. Bar-

rett is in many respects well qualified to dis-

charge the multifarious duties connected with

the office. He is thoroughly practical, accus-

tomed to handle work on a large scale, and his

experience covers almost every department in

the electrical field. He has distinguished him-

self particularly as an executive ofhcer, and if he
should be selected to organize and to assume
the direction of the electrical section, the work
would be well done. The friends of Prof. Elisha

Gray, who resides in a suburb of Chicago, have
suggested that he would make an admirable head
for the electrical section. Prof. W. A. Anthony,
of Manchester, Conn., president of the American
Institute of Electrical Engineers, and formerly

of Cornell University, has also been spoken of,

although the fact that he is not a resident of

Chicago might be urged as an argument against

his appointment. Neither Prof. Gray nor Prof.

Anthony is perhaps as well qualified as Prof. Bar-

rett to organize the electrical department, con-
sidering it practically as an enormous electrical

plant, as their experience has not been in that

direction; still as their reputation as electricians

is world-wide, the name of either would inspire

the greatest confidence among all those at

home and abroad, who intend to contribute

exhibits to the electrical section. A selec-

tion of any of the three gentlemen named
would be an admirable choice. Prof. Barrett

at the present time is decidedly in the lead,

for systematic work has already been commenced
by his friends. In addition to the petition in

Chicago, papers requesting his appointment
are, we understand, being circulated in New
York, Philadelphia, St. I.ouis and Pittsburg.

The most distressing' accident that has oc-

curred in Chicago in many months caused the

death of a score or more persons last week. The
fatalities were due to an explosion in the

steamer Tioga which had on board a cargo of

oil. A gang of stevedores was engaged in un-

loading the vessel when the oil vapor ignited,

and many of the workmen were either killed in-

stantly or burned to death in the fierce fire

which broke out in the steamer. It is generally

agreed that the oil vapor was ignited by lighted

lanterns carried by the men. It has been sug-

gested, and with a great deal of force, that the

fearful catastrophe could have been averted had
the owners of the vessel used incandescent

lamps for lighting the boat instead of allowing

the stevedores to carry into the hold ordinary

lanterns. Certainly a temporary installation

could have been made which would have
rendered the work of the men almost entirely

safe. The danger attending the use of the lan-

tern however did not seem to be appreciated.

On the night following the explosion while a
wrecking crew was at work a second explosion

arising from the same cause occurred. Two
men were seriously injured. Steamers carrying

oil are continually coming into the river and or-

dinarily workmen are employed to unload them
at night. There is no reason therefore why the

disaster of last week should not be repeated

with even more terrible consequences unless

some effectual means for averting such catastro-

phes is adopted. The use of an incandescent

system would reduce the danger to a minimum,
but apart from considerations of safety the em-
ployment of electric light we should think would
prove economical to vessel owners. The fact

that the work of discharging a cargo can be
completed in comparatively short space of time

when good light is available is a great argu-

ment in favor of an electric light plant. This
matter was referred to by M. B. Leonard in his

excellent paper on "Electric Lighting in Rail-

road Service" which appeared in the last num-
ber of the Western Electrician. He cites a

case in which the use of an electric light plant

had so facilitated the work of unloading steam-

ers that its purchase was found to be a highly

profitable investment. The Chicago river is

fairly well lighted by arc lamps on its banks,

still their rays do not reach many points at

which boats are unloaded. Perhaps a portable

electric light plant which vessel owners could

rent for a night or two might prove quite a

money-making piece of property.
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Two Storage Battery Street Car Sys-
tems.

Mention has been made from time to time for

two years of experiments with the River &
Rail storage battery in street car work. A new
car has just been finished which embodies the

results of the experiments, and its operation is

claimed to be highly satisfactor)'. The River &
Rail battery plates are illustrated in Figs, i and
2. No active material is used in their construc-

tion, and the method of forming them is

based on the Plante principle. The positive

plate. Fig. i, is composed of a number of sheets

of lead foil pressed together between thin plates

of lead and then perforated with many small

holes, about twenty-four to the square inch, after

which all is securely fastened by lead rivets

about an inch apart. The fluid part is an acid

solution of zinc sulphate.

The negative plates are of zinc about one-

eighth of an inch thick, and perforated with

large holes, and they rest on a plate of copper

FIG. I. TWO STORAGE BATTERY STREET CAR SYSTEMS.

perforated to correspond. Fig. 2 shows both

the zinc and copper plates, which are arranged

in the cell like shelves, one above the other.

The copper plate acts only as a conductor, and
the zinc plate, according to the company's claim,

does not waste away, the chemical changes re-

storing it to its original condition. When placed

in circuit the lead foil becomes an oxide and the

oxide of lead thus formed by the action of the

current is stated to be of a peculiarly crystalline

and conductive nature, and to be better for the

work required of it than the oxide which is me-
chanically applied in the grid plates. It is further-

more permanently retained, the company states,

owing to the construction of the plate, and ex-

perience has shown that there is no dislodge-

ment either from jarring or rapid discharge. By

000^
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FIG. 2. TW'O STORAGE BATTERY STREET CAR SYSTEMS.

the use of zinc a higher e. m, f. per cell is said to

be obtained than when lead is employed.
The form of street car motor used by the

company is represented in Fig. 3. It is com-
pact, and weighs about 900 pounds. The arma-
ture is stationary, and the fields and brushes re-

volved

In Fig. 4 is given a view of the driving mech-
anism.

In Figs. 5 and 6 are shown the storage bat-

tery plates used in the McLaughlin system of

street car propulsion. A car equipped with Mc-
Laughlin battery has been operated on the

People's railway in Philadelphia for several

months.
The McLaughlin car can scarcely be said to

represent a distinctive system in an entirety, as

it does not cover the motors, those at present on
the car being regular Sprague motors. Its nov-
elty lies in the batteries, and a friction clutch

within a gear wheel by which the motor, run-
ning continuously, may be clutched, or released
at will. It will be seen by the cut that each
electrode consists of two thin parallel plates of

lead held a distance apart by a series of lead

tubes extending between and through the plates.

FIG. 3 TWO STORAGE BATTERY STREET CAR SYSTEMS.

so that there is a clear passage for the electrolytic

fluid all around the tubes and between the

plates. These tubes are, moreover, perforated

with numerous small holes, and are filled each
with a cylinder of active material of a peculiar

composition having the consistency of a brick,

which, when the battery is being charged, swells,

portions of the cylinders protruding through the

holes in the tubes.

It is claimed that none of the active material

within the tubes can ever break off and accumu-
late at the bottom of the jar to short-circuit the

battery, and to be lost for useful purposes. The
makers claim that the rigidity of the electrode,

owing to its peculiar mechanical construction, is

so great that bending or warping under the ac-

tion of the current is practically impossible.

The cuts are reproduced from the Street Railway
Journal.

Does Earthing the Secondary Circuit of

a Transformer Protect the Consumer?i
By Sydney F. Walker.

In the writer's opinion it does not. In fact, if the argu-

ments which follow are correct, it would even appear that

the earth connection, so far from being a pro'ection, is,

under certain conditions, a source of dangei ; and the ob-

ject of the present article is to remove what is believed to

be an erroneous impression on the subject.

The wealc point of the high tension transformer system
is. of course, the possibility of a connection being made
between the high tension primary and the low tension

FIG. 4. TWO STORAGE BATTERY STREET CAR SYSTEMS.

secondary circuits, leading to dangerfrom fire and probable

danger from shock. To prevent this, fuses are inserted in

both primary mains on their way to the transformer, and

in both secondary mains immediately on the consumer's

side of the translormer. If these fuses act, either the

primary or the secondary, well and good, but it has been

justly urged fuses sometimes fail. It is necessary that they

shall be of such strength that any ordinary variation in the

e. m f. of supply shall not destroy them It would be in-

tolerable if all the lights in an establishment were extin-

guished, for instance, if a number of lamps were suddenly

turned out in the district. And if the fuses are not to re-

quire rather frequent attention, they must have a margin of

strength over an^ above this also, to provide for o.xidation,

the brittleness created by the passage of the current, and

other contingencies.

iLondon Electrical Engiocer.

Then the other factors come in. The fuses may he in a
position where the surrounding atmosphere is sometimes
hot and sometimes cold; and at the moment when they are
required they may be surrounded by cold air. perhaps in a
keen, biting draught from an east wind, and they do not
act.

Further, the transformers now in use are apparentiv well
made and highly insulated, because their manufacture is in
the hands of a few well-known firms who are able to ob-
tain a price that will pay for good insulation and plenty of
it. But the time will come when competition will be keen
if transformers are much used, and then will come the
question, how can money be saved in construction? If the
manufacturer has before him the fact that a defect in the
insulation of the transformer may lead to the loss of human
life, he will in most cases see that it is perfect, so far as he
knows how. But if this fear is removed, if there is the
feeling that the earth connection will put all right in the
last resort if the fuses should fail; then there may be a
temptation to cut the insulation as fine a5 possible so long
as it passes the supply or insurance company's test, and
not to remake an apparatus when a workman has made a
slip.

It is in these very cases, as will be shown later on, that

\ wm^^m.

FIG. 5. TWO STORAGE BATTERY STREET CAR SYSTiMS.

the earth connection produces danger instead of making
up for Structural defects.

Consider the two phases of the danger separately: first,

the danger from overheating the wires within the house,
and secondly, the danger to life. In order that there may
be overheating in the consumer's wires, it is necessarj' that

some portion of these wires, or of the secondary coils of

the transformer, should form a part of a circuit in which
the primary e. m. f. is included. This is not possible with
only one connection between the primary and secondary
circuits, unless the latter is connected to earth- If there

is only one connection between the two circuits and no con-
nection to earth anywhere, either on the primary" or second-
ary circuits, no harm is done, as there is no path for the

primary current except its own legitimate one. But there

is always a connection to earth on the primary circuit,

though it may be of high resistance: because, if no other

connection exists, there is one through the dynamo itself;

as it has been found impossible, so far, to insulate the coils

FIG. 6. TWO STORAGE BATTERY STREET CAR SYSTEMS.

of the dynamo from the framework of the machine, and
therefore from earth, to any high degree for high tension

currents. Therefore one connection between primary and
secondary produces danger of fire if there be an earth con-

nection on the side of the secondary, and it will be evident

that the danger will be inversely proportionate to the joint

resistance of the connection between the primary and
secondary circuits the earth's connections of primary and
secondary, and that of the path by earth itself; and the

more any one of these is lowered, the greater chance is

there of danger, provided the main primary fuse does not

act. Two points in connection with this matter should be
considered, however. First, it is by no means easy to ob-

tain a good earth connection either for the secondary cii"-

cuit or for any screen that may be interposed between the

primary and secondary coils of the transformer. It must
be remembered that for earth to be effectual, its resistance

must bear some proportion to that of the rest of the cir-

cuit. What is good earth for a telephone line may be very

bad earth for an electric light system. It must be remem-
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bcred loo, that the resistance of the earth circuit consists,

not only of that of the connections to it, external to itseif.

but of the path through the earth's crust, and ver>' often

this latter is ver>- high As telephone engineers know to

their cost, earth connections arc often very troublesome,

even for the smiU currents they use. owing to their high

resistance In comparison with that of the telephone lines;

and even allowing for the greater sensitiveness of telephone

apparatus, and the greater liability to trouble from that

cause, it is evident that the chances of obtaining an earth

circuit for electric light currents that will really be of any
value, must be a work of considerable difficulty. A total

earth resistance, for instance, of 10 ohms would be noth-

ing out of the way in a telephone or telegraph circuit.

especially on long lines; but such a resistance upon an elec

trie light circuit would be enormous; and yet the same ap-

pliances have to answer in each case.

It is jx>ssible, of course, to arrange a so-called earth cir-

cuit that will answer. In fact, electric light circuits using

earth as a return are established facts; but iarth in these

cases does not mean earth in the ordinary sense of the

term. It is not the i^touml o\ our Ame:ican friends. It

is a mass of metal—such as the skin of a ship, plus the

water it floats in; or a lot of iron rails or pipes, carefully

jointed with copper wires, and with all doubtful places

bridged over. This is an uninsulated metallic return, not

the earth that is to be provided In connection with trans-

former systems of supply.

And. secondly, it should be remembered that the crea-

tion of a path for the current to earth on the consumer's
side of the transformer tends to break down the insulation

between the primarj' and secondar)' wires, the very thing

which it is so Important should be maintained as high as

possible, and the time occupied in breaking down the in-

sulation will be directly in proportion, other things being
the same, to the resistance of the earth circuit. The lower

this is the more rapid must be the deterioration. It is

well known, of course, that the passage of a current

through insulating material alters the nature of the latter,

tending to lower its resistance, and in the end breaks it

down altogether at some favorable point, say by sparking
across.

The higher tha initial resistance the smaller the current

strength that passes, and the greater the length of time
that will elapse before the resistance of the insulation will

be appreciably deteriorated ; but it must be the initial

resistance of the whole circuit in which the insulation is

included.

Earthing the screen, which in some transformers is

placed between the primarj' and secondary, protects the

insulation between the secondary and the screen from this

deteriorating influence, providing there is no connection to

earth on the secondary circuit itself, and is, therefore, an
additional protection against fire. But here comes in the
question once more, what Is earth? In most cases there-

will be a connection, though of high resistance, between
the secondary and ground, and, of course, between ground
and whatever is used for the earth connection to the screen,

so that a small current will be passing through the insula-

tion of the primary circuit as well, tending to break it

down as the other.

Next, consider the more important question of danger
to life from shock. It is slated that if the fuses fail to cut

off the consumer from the high tension primary circuit,

still the earth connection will protect him should there be
a connection between primary and secondary. In order
that the consumer may be protected, the e. m. f. between
the metallic portion of his circuit which he is able to touch,
say, some part of the lamp fitting, and the ground he
stands on, must be reduced below the dangerous point,

say, to 200 volts. Unless this is done, the earth connection
do2s not protect him. He is in one derived circuit be-
tween the supply wires and ground; the protecting earth
coanectioa is another; and the current passing through
the body, when it forms a branch circuit between the sup-
ply wires and ground, will only be affected by the connec-
tion to earth, if the latter is able to provide a path of such
low resistance for the primary current, that the current
which passes along the primary wire reduces the e. m. f.

beyond the contact between primary and secondary to 200
volts, or less, in accordance with Ohm's law.

Of course, long before such a current did pass, the
primary fuses should have melted; but supposing they did
not, and it is this supposition the earth connection is to

provide for.

Now, consider what probability there is of the earth con-
nection providing such a path for the primary current
Take the primary e. m. f. at 2,000 volts, and the limit-

ing e. m. f. for the safety of the consumer at 200 volts, we
have 1,800 volts todispose of; what current and what earth
resistance will effect this? Take the resistance of one
primary main from the dynamo to the transformer where
the contact exists, and including that of the contact at i

ohm. In order that the e. m. f. may be reduced to 200
volts at the point of contact, the current passing C must

E 1,800
equal — = = 1,800 amperes.

R I

But this current must pass in the whole circuit, includ-

ing the dynamo itself, the contact to earth, whatever it

may be, on the primary circuit; the primary main before
referred to, the contact between it and the secondary, or

with the screen between primary and secondary; the con-
nection to earth, and the path by earth back to the dyna-
m:i. In order that the voltage at or beyond the point of
contact may be only 200 volts, the resistance of all these
must bs inappreciable. Take the primary voltage at the
dynamo as 2.000 volts, as before. Then R. the resist-

ance that must rule in order that 1,800 amperes may pass,

E 2.000
must equal— = =1.

C 1,800

But we have already taken the joint resistance of the pri-

mary main and the fault at i ohm; therefore the resistance

of the rest of this circuit must be only "i ohm. which, as

every electrical engineer knows who has experience with
earth circuits, is an absolute impossibility.

It may be objected that the resistance of the primary
main would be less than the figure that has been given,

but a glance at the formula will show that this only in-

creases the difficulty. On the other hand, the resistance

of the primary main, plus that of the contact, might be
greater than 1 ohm, and therein lies safety as far as it is to

be obtained; since the higher this resistance the smaller
the current required to reduce the e. m. f. to a safe volt-

age, and the greater the margin for resistance of the earth

circuit. With 2 ohms for resistance the earth may have 2

instead of i, with 4 ohms it may be 4, and so on.

Tlie fact that other transformers are being supplied
from the same primary mains will hardly affect the issue,

as the current passing in all the transformers is necessarily,

from the nature of the system of distribution, very small
in comparison with tha'. required to reduce the voltage to

the safe limit.

Further, it will be noted that in those case; where the

insulation between the primary and secondary wires of the
transformer is weak the current passing through it will be
stronger than where the insulation is high, and will there-

fore deteriorate more rapidly.

Combined Phoenix Dynamo and West-
inghouse Engine.

The combined Phcenix dynamo and Westing-
house engine, says the London Electrical Rtvieii.'^

has been constructed for lighting, by the Tim-
mis system, the trains of the Central Argentine
railway. The dynamo, made by Paterson &
Cooper, is of the double magnet type, shunt-
wound with four magnetizing coils. The cast

iron bedplate, on which the engine sits, is pro-

longed to form a support for the wrought iron

vertical magnet bars, which are 8 inches wide by
3>4 inches thick. This bed also forms the bot-

tom yoke, a block of cast iron being placed be-

The Westinghouse Electric Company.
A meeting of the stockholders of the Westinghouse Elec-

tric company took place on July S, at the offices of the
company in Pittsburg. At "this meeting the formal trans-
fer of the stock of the Westinghouse Klectric company to
the Westinghouse Electric \ Manufacturing company was
made. A proposition was laid before the stockholders for
an increase of the capital stock of the company from
^5,000,000 to fio.coo.coo. A resolution having been
passed to this effect the matter was put to a vote, which
lasted an hour. At the termination of this period nearly
So,ooo shares had been voting and every one had been cast
in favor of the incrtase.

George Westinghouse, Jr., made the following statement
to the meeting:
Gentij:mkn—This company has now acquired the out-

standing shares of the Westinghouse Electric company, and
by an action of a meeting of the stockholders of that com-
pany, held July 7, iSgo, has succeeded to its property and
business. That company began the manufacture and sale
of continuous current apparatus for incandescent lighting
in 1SS6, which apparatus, however, could be commercially
successful only for Isolated lighting and central stations
within moderate limits. Its capital was fi.\ed at ^5,000,

-

000, with the expectation that that amount would meet the
requirements of the business. For the purpose of supply-
ing apparatus for the distribution of electric light and
power from central stations over large areas, it took up the
alternating current system in 1SS6, up to which time none
of the companies engaged in the business in the United
States had considered that system commercially practi-

cable, and it thus entered a field entirely its own. To pro-
tect its business and successfully defend itself in any litiga-

tion that might be forced upon it by its competitors, the
company found it desirable to fortify its patent position,

and to that end acquired the control of the Consolidated
Electric Lighting company and the United States Electric
Lighting company, both of New York. The Consolidated
company was the successor of the Electro-Dynamic Light
company of New York, the first company organized in the
United States for the manufacture and sale of electric in-

candescent lamps, and the owner of a large number of pat-
ents of date prior to those upon which rival companies

COMIUNED I'HCENIX DYNAMO AND WESTINGHOUSE ENGINE.

tween the bars at the top to furnish the top one.

A gun-metal bracket ties the bars together in

the center, and also forms the outer bearing.

At 600 revolutions per minute the machine gives

85 amperes at a difference of potentials of 52
volts. The engine, made by Alley iS: Maclellan,
of Glasgow, is a "Westinghouse Special," hav-
ing cylinders ^% inches diameter, and a stroke

of 4 inches The steam is derived from a loco-

motive boiler at a pressure of 120-140 lbs.

per square inch.

Electrical Omnibus.

The following from an English electrical journal would
seem to indicate that our Engli:h cousins are not only
talking but doing: "As an appropriate conclusion to the

trip of the lord mayor to the Electrical E.^hibition at

Edinburgh, he was met at Euston on his return by the

electrical omnibus owned by the Ward Electrical Car com-
pany, limited, of 3S Gracechurch street. The omnibus,
which was driven by Kadcliffe Ward, the managing direc-

tor, conveyed his lordship and the town clerk to the Man-
sion House in a most satisfactory manner, and very quickly,

showing itself to be under most perfect control. As we
have already stated, the company have In hand a complete
line of omnibuses, to run from Charing Cross to King's
Cross, with which it Is intended to demonstrate commer-
cially the economy, humanity, and cleanliness of elec-

tricity over horses, and the facillt)' for locomotion in towns
without the aid of tramway lines."

were depending. The company purchased nearly one-half

of the capital stock of the Consolidated company, and sub-
sequently leased it at a rental equal to 6 per cent, per
annum on its capital of $2,500,000, The United States

company was organized In 187S. a few weeks after the

Electro-Dynamic company, and was 1 he successor of the

oldest company in the United States for the manufacture of
electric power apparatus, and also owned a large number
of early patents covering every necessary detail of lighting

and power plants. The company purchased ^700,000 of
a total of ^1,500,000 capital stock of the United States
company, and leased its patents and business at a rental

which will ultimately equal 6 per cent, per annum on its

capital stock. In addition to their patents these two com-
panies had large and flourishing businesses and manufact-
uring plants, which were also acquired by the leases.

These purchases have greatly increased the standing and
inlluence of the company, which now owns and controls

632 patents relating to electric lighting and power, and has
now pending over 200 applications for patents for inven-

tions necessary or desirable to the manufacture and opera-
tion of the latest improved forms of apparatus.
The success of the company Is best illustrated by the

report for iSSq, already submitted, during which year the

sale of the company and its leased companies amounted to

$4,302,115 22, yielding a net profit of ^729,307.37, after

paying very heavy extraordinary charges incident to a new
business of this character.

No branch of the electric business yields such large prof-

its as the railwa)- business, and the company has already
entered this field. It has assured to itself the necessarj'

patent protection to enable it to carry on the manufacture
and sale of such appliances, and during the last three years

has given close attention to the details of this class of
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apparatus; but it has refrained from selling the same until

it could supply its customers with efficient and reliable

equipments. The experience of users with the defective

apparatus heretofore rushed out by other companies fully

justifies the \visdom of the company's action in this respect.

To-dav the company is in receipt of orders and inquiries

from all parts ot the country, and has actually completed

contracts for the equipment of 17 railways, aggregating

$300,000, these orders having been received during the last

60 days. The volume of business offering to the company
in this line indicates that its total output from July i of

this year to July i, 1S91, may be doubled by the provision

of adequate capital for carrying on this increased business,

and with more than a corresponding increase in the re-

turns. To enable the management to reap the greatest

profit, the company should be placed in a position by its

stockholders to do its business on a cash basis, and it

should have available sufficient capital to take advantage of

:ill profitable business offered to it.

The necessity for a large capital for a general electric

business has been shown by the action of its two competi-

tors— the Thomson-Houston company having authority to

issue $'5,000,000, of which $11,500,000 have already been
sold, while the Edison General company has an issued cap-

ital of $12,000,000, which, according to its report to the

listing committee of the New York Stock Exchange, is

still insufficient to carry on an extended business. The
board of directors are of the opinion that a total increase

in the capital stock of not less than $5,000,000 should now
be authorized in order to provide for the future require-

ments of the company, $3,000,000 of which may be issued

by the directors from time to time, as in their judgment
may be deemed best, and the issue of the remaining

$2,000,000 to be subject to the approval of a special meet-

ing of the stockholders called for that purpose.

It is proposed to issue forthwith to each stockholder of

record on this date an assignable right to subscribe on or

before August i, iSgo, for one-half share of stock for each

share now standing in his name on the books of the com-
pany at $40 per share, this price being determined by a dis-

tribution or an allowance from the surplus earnings. Of
this price one-quarter will be payable on August i, one-

quarter September i , one-quarter October i , and one-

quarter November 1 . George Westinghouse, Jr. , has
agreed to take $1,250,000 of stock on the terms above in-

dicated. If each of the other stockholders will subscribe

to the number of shares to which he is entitled, the com-
panv will be enabled to provide for a large increase in its

business. The board believes it to be to the pecuniary in-

terest of each stockholder to subscribe for his amount of

stock, and thereby aid in increasing the earning capacity

of the company, which will have the immediate effect of

enhancing the value of the shares already outstanding, and
of the shares which in this manner will be secured at a re-

duced rate.

The board believed that great profit would accrue to the

company by securing foreign patents on the more import-

ant of the inventions exploited by it in this country. This
policy resulted in an order from the Metropolitan Electric

Supply company, limited, of London, for a central station

of 10 000 lights capacity, which has since been increased

to 25,000. A company known as the Westinghouse Elec-

tric company, limited, has been organized in London to

operate these patents, and this company has received in

payment for the patents and the money expended in the
development of that business ;^3or,ooo of the stock of that

company, which is the controlling interest. The English

company has recently received orders for other plants, and
is in negotiations for others of a very extensive character,

with every prospect of success. Indeed, the business

abroad bids fair to reach proportions equal to if not

greater than those of the parent company, and to be a
source of great profit to it- The majority of the board of

the Westinghouse Electric company, limited, are also mem-
bers of the board of the Westinghouse Biake company,
limited, of London, and the business is being conducted
on the same line? which rendered the latter company so

successful. It operations are under the supervision and di-

rection of H. S. Eyilesby, the vice-president of this com-
pany, who is its managing director, and is now in England
giving it his personal attention.

The following is a statement showing the financial con-

dition of the company on June i of this year;

ASSETS.

Cash 5 74,503-58
Accounts receivable li34it535-56
Due from leased companies for cash advanced 539i59'-33
Material in siock at cost 5i6,o2i;.25

Material purchased for Newark factory 338,837.1 (

Real estate and buildings 401,854 75
Machinery, tools and fixture; . J4I1301.57
tilock in tinited Stales Electric Lighting, Consolidated

and other companies, bought 1,597,064.18
Slocks and bonds received in settlement of accouuLs

and for franchises ,l2j,y67.6(j
Stock of Westinghouse Electric company, l/imiied ... 1,449,462.40
Charters, franchises, etc 83,751,16

$ 7,010,498 49
Patents—Some 6^^.; patents, covering the alternating

current system, arc and incandescen', Tesia motor,
and other lines of manufacture of this company 4,111,312.09

Total $11,121,810.5$

IJABILITIES.

Bills payable secured by collateral..., $1,228,500.00
Bills pay -ble, outstanding for merchandise 317.01 1- 4 3
Bills payable for sundries 1 16,666. 6f)

Accounts payable 358,541.01
Bills payable given in purchase of shares

of United States Electric LighHng
Company, payable $;7,iOO quarterly.. 575,000.00

Bills payable, given in purchase of New-
ark s'oreroom stock, payable in month-
ly installments of about g 1 5,000 each . 32 ^,26g.4S

Cash advanced by Mr. George Westing-
house, Jr 1,241,705.42

S4,t6i 694 00
Capital stock ,. $4,998,150.00—$9,159,^44.00

Surplus
•'.-•r •-.-" $11961,956.58

CORRESPONDENCE.
New York Notes.

Nkw Vokk. July iz.—Interested corporations are forced

to admit that the faulty construction of the pipes, sewers

and conduits under the streets of New York has made it

imperative to begin a systematic overhauling. Extensive

changes must be made, if indeed the entire system is not

replaced. Tublic health and safety demand these changes,

and the health board has taken the question up and started

at the root of the present trouble. The steam heating sys-

tem in vogue here has ruined the underground conduits,

sewers gas and water mains, and made it unsafe to fre-

quent the neighborhood. The expert's examination dem-

onstrated the fact (hat the temperature ranges from 140 to

162 degrees in the manholes near the heating company's

pipes, while the ordinary temperature is only 71 to 76 de-

grees. Croton water pipes sho^r a temperature of 120 de-

grees in many plates, and in one instance the startling

temperature of 200 degrees was registered in an excavation

14 feet from any steam main. This condition of affairs

makes it next to impossible to operate the water system,

the gas system or the electric system with any kind of cer-

tainty. Explosions are imminent at all times, and public

health is in absolute danger. In consideration of these

facts the sanitary department has served orders on the

steam heating company to shut off the steam and discon-

tinue the use of its mains between 165 and 184 Broadway,

between 233 and 259 Broadway, in front of the Hei^ald

building, and between 11 and 71 Wall street.

The Steam Heating company has asked permission to

present arguments in its own behalf before the Board of

Health, and the request has been granted, Tuesday next

being the time lixed for the hearing.

The report that the tearing down of overhead wires in

the city has ceased and the institution of a litigation in the

Supreme court at the instance of the North American Un-
derground Telegraph & Electric company against the Con-

solidated Telegraph i\: Electrical Subway company, the

Metropolitan Telephone iS; Telegraph company, and the

New York Underground Telegraph company, to recover

damages to the extent of $2,500,000, in violation of con-

tract, is bringing to notice some statements of a surprising

nature which charge the Western Union Telegraph com-

pany and the Bell Telephone company with conspiracy, in

order to maintain the overhead system of wires and defeat

the act of 1884, providing for conduits. It is claimed by

the complainants that these companies suffered a faulty

subway to be constructed, when they were bound by agree-

ment to furnish the Johnstone conduit. The charges are

highly sensational. Here is an extract from the com-

plaint:

"That the said corporations (the Western Union and
Bell Telephone) had vast and almost incalculable amounts
of capital invested in the construction and maintenance of

the system of wires usually termed 'overhead wires,' and as

this plaintiff believes and so charges, the said corporation,

and each and everyone of them, were opposed to any and
every system and law which would compel them to sacri-

fice such capital and remove such wires and conduct their

system by any other means save those which during many
years they had maintained overhead.

"That it became a necessary and popular demand for the

safety of life and the protection of property in the estima-

tion of the general people, as expressed through their leg-

islative representatives, that such electric wires (telephonic,

telegraphic and electric light, and of whatsoever descrip-

tion the same might be) should thereafter be removed from
overhead conditions and constructed and operated beneath
the surface of the ground.

"That the legislation aforesaid, being designed to con-

trol the construction and operation of such electric systems
of communication underground, the acts of the legislature

of the state of New York were, as aforesaid, especially

leveled and directed against the corporations hereinbefore

mentioned and referred to. as well as other corporations

operating electric conductors overhead.

"The plaintiff further alleges that by reason of the ob-

jects of such legislation and the consequences to such cor-

porations, as aforesaid, said corporations were induced to

become the controlling and ruling elements in the general
administration and conduct of the affairs of the said de-

fendants, the Consolidated Telegraph & Electrical Subway
company, and thereafter, to accomplish such purpose in the

name of their said creature thereinbefore referred to as the

Metropolitan Telephone and Telegraph company) they did

proceed to acquire control and direction of the affairs of

the said defendent, the Consolidated Telegraph Oi: Elec-

trical Subway company, for the purpose of defeating the

objects of the said act of June 14, 1SS4, and all acts

subsidiary to and amendatory thereof.''

Edward l.auterbach, counsel for the defense, said after

a casual examination of the papers: "We gave up that

system of conduits because we found a better conduit. We
act under the advice of the electrical experts of the city.

Our contract with the North American company permits

us to use their system at our pleasure. We were at liberty

to stop using it when we saw fit to do so, and we are free

to resume it if necessary. As to the idea that the Western

Union company does not want the subway system to be

successful, that is not worthy of serious consideration.

The Western l^nion company has most of its wires on the

elevated railroad structure and is not bothered much with

the subway question, although I think it approves subways.

In truth, the underground system is generally approved

now, because after the plant is once established it is

cheaper than the overhead method."

A lively lire at 141 Chambers street gave the firemen

close work amid the thick web of telephone and telegraph

wires over the roof of the building ablaze. The insulation

burned off, the wires sagged down and tumbled upon the

adjoining buildings in close proximity to an overhead elec-

tric lighting wire, which fortunately was guarded by a

lineman to avoid any accident from contact which might

occur with the falling wires.

Jersey City choppers brought down two immense poles

this week which have for a long time served a double pur-

pose, one for electric light, telephone, telegraph wires ex-

clusively, while the other held up the only Republican ban-

ner ever raised in the old horseshoe district.

It is reported that the celluloid manufacturers will form

a trust with $6,000,000 capital. This combination will

tend to raise the price of celluloid articles, and its use in

electrical mechanism will be somewhat affected.

Congratulations were exchanged by cable between Mayor
Grant of this city and the chief executive officers of the

cities of Hamilton and St. George, Bermuda, as soon as the

new cable was completed. These were the first messages

transmitted.

E. H. Johnson, president of the Interior Conduit & In-

sulation company, had a thrilling experience at his country

residence, Greenwich, Thursday morning. Accompanied

by his wife he had driven to the station behind a spirited

team, and as the train pulled up to the station, he was
leaving his wife, who was -seated in the carriage, when the

horses ran away. The carriage was overturned, throwing

Mrs. Johnson and the coachman to the ground. Both

were seriously injured, but fortunately not dangerously.

Referee Howland has liled his report in the famous cop-

per case, giving the plaintiff judgment for $150,000. The
Oxford Copper company brought suit against the French

Copper Trust for damages for alleged breach of contract.

The French corporation, it is alleged, agreed to deliver to

the Oxford Copper company every month from March,

1889, to Maich, i8gi, copper in the form of ore.

bar or pigs to the minimum amount of 1,500,000 bars a

month. The defendants, it is alleged, failed to fulfill their

contract. W. H. T.

Pittsburg, Pa.

Pittsburg, Pa., July 12.—The trial of the new double

deck car was made in this city on July 4th by the Pleasant

Valley Electric company, and from all appearances it was a

great success. The car has a double truck of four wheels

each and a flexible coupling supplies the electric power to

each set of wheels. The car is about thirty-six feet long

and seats sixty people inside and twenty-eight outside.

In Lima, O., a man attempted to commit suicide a few

days ago by trying to catch hold of the electric light wires.

His wife however caught him in the act and crying for

help, the man was prevented from accomplishing his de-

sired end. The man's name was given as Alfred Ray.

The minagement of the Second Avenue Railway com-

pany entertained its employes a few days ago by giving

them a grand banquet. This was done in appreciation of

the fact that the men had worked fifteen hours on July 4th

instead of nine the regular day's work. The company car-

ried on that day over 10,000 passengers in its cars and not

a single accident occurred.

Louisville, Ky.

Louisville, July 12.—There is another syndicate sen-

sation here to the effect that an English corporation is

after the Louisville Gas company. The latter has just

bought out the Louisville Electric Light company, as.

stated, and is building an immense electric light plant at

Sixth and Green streets. If there is anything in the deal,

the English syndicate will control the sale of electric light

as well as gas in this city.

Now that Judge Toney has dissolved the injunction of

W. J. Tapp and the Louisville Bagging Manufacturing

company against the Central Passenger Railway company,

the latter is pushing the Green street electric line down

Walnut street to the Eclipse Base-Ball park, and the line

will be completed before many days. It only requires

that the wires be strung and the return ground wires be

put in along the rails a part of the way, as all the posts are

up and the rest of the work is finished. As soon as the

work can be commenced, the rpst of the city lines will be

turned into electrip lines, L,
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Kansas City. Mo.
Kansas Cirv. July 12.—A resolution w.is adopted bv the

council at its last meeting providing that the board of pub

lie works should make a contract for lighting the city by

cicctiicity. gas or gas4->line, as it may deem for the best.

tapt. i'annon took occasion to say that the present con-

trails for lighting were go-as-you-please contract-* in every-

thing except the pricr. especially for electric lights. This

matter could be investigated by the board acting with ( oun-

selor \eager. It could then be determined whether the

city really had any valid lighting contracts or not. It was

necessary for the council to know at once what rights and

power the city had in the premises.

At the next meeting of the board of public works Secre-

tary Kay WIS instructed to ascertain what contracts there

were. He has been searching industriously among the

dusty and lime-worn archives of the city for contracts or

agreements with the various lighting concerns. The fact

that there are no formal contracts in existence has just be-

gun to dawn upon the board, but it is the opinion of all

members that the ordinance^ of the city in all mitters of

this kind are as binding as contracts and will make per-

fectly reliable foundations for any legal action that it m:ty

be nccsssiry to take. The ordinances regulating the loca-

tion of electric lamps from time to time are the same, it i s

claimed, as the original ordinance.

\V. II. Robinette of Kansas City has completed a Heat-

ing water power device designed to utilize the force of the

river currents. His idea is to transmit electrically the power

from the current to the shore.

At the last meeting of the board of public works the

subject of fire alarms was under discussion. Since the ex-

tension of the city limits the necessity of placing a number

of telephones in the annexed district for the use of the fire

department and the public in receiving and sending fire

alarm signals has been urged. Heretofore when the lire

department has baen provided with telephones the Mis-

souri tV Kansas Telephone company has furnished, without

cost to the city, the wire to connect the telephone with its

headquarters in this city. In order to equip a sulficlent

number of additional telephones to meet present needs

about eight miles of wire will be needed. At the present

time the telephone company is not disposed to supply the

wire. Hence, the gentlemen composing the board are un-

decided whether they will continue to supply telephones to

the fire department or will look around and see if they can-

not find some system of fire alarm that is more modern.

Councilman Hoffman of the lower house has submitted

to City Counselor Veager the outlines of an ordinance

which will be introduced at the next meeting of the lower

house of the common council, providing Counselor Veager

finds it conflicts with no provisions of the city charter.

Mr. Hoffman's ordinance proposes to inaugurate war upon

the present system of overhead electric wires. It will pro-

vide that all electric light, telegraph, telephone or other

wires must be placed underground. It will be drawn upon

a plan similar to the one adopted by New York City in its

fight against the overhead wires. The ordinance will be

rather lengthy. It will provide for the change within two

years of all the wires within the city. No special system

will be recommended but the different telegraph and tele-

phone companies will be required to adopt only the best-

known methods. There are probably over 500 miles of

overhead electric wires in the city. Mr. Holfman's ordi-

nance com[)elIing them to be put underground within ihe

space of two years will be the first organized attack by the

council upon the present system of overhead wires. The
ordinance will meet with strong opposition from the tele-

graph companies, but the telephone company is said to fa-

vor it because the underground system, it is said, will cost

it less than the present one. When the ordinance is con-

sidered in committee ;i hot fight against it is looked for.

At the meeting of the city council of Kansas City, Kan..

last week an ordinance amending the franchise of the West

Side Klectric Railway company was passed. As amended

the route of this roid will begin at I'ifth street and Minne-

sota avenue and run north on I'ifth street to Stale avenue,

east on State avenue to Third street, north on Third street

to Crrecley avenue, west on (irccley avenue to <\)uindora

boulevard, and west on the boulevard l«» thu western city

limits. This change will meet with more favor than did

the original route, and especially is Kifth street to be bene-

fited. The company will soon begin the cunstruction of

the new line.

The directors of the Ciate City Electric company have

voted to increase the capital stock of the company from

If 10.000 to $30,000.

The Kdison Electric Light & Tower company of this

city has increased its capital stock from fioo.ooo to $150,-

000
The double track laid from the terminus of the Armour-

dale electric line of the Metropolitan system is now com-

pleted, and the operation of the line simply awaits the

stringing of the wires. This line is now double track from

the end of the Twelfth street cable at the stock yards to

the smelter at .\rgentine, a distance of seven anil one-half

miles. The [lOwer plant will now be doubled, ;ind a 125-

horse power engine and two So-horse power dynamos will

be placed in the power house at Ninth and Wyoming
streets. The car service will not be increased for awhile.

Kansas City capital and enterprise b.ivc just lilted up

Augusta, Ga., with ten miles of electric railways. The
capitalists at the head of the enterprise are S. M. Jarvis

and R. R. Conklin of the Jarvis Conklin Trust company,

while 1>. B. Dyer, a former Kansas Cityaii is in immediate

charge of the road as president. W. B. Knight, of Kan-

sas City, is chief engineer, and his assistant, Will South-

ron, i'^ in charge of the work. The road is i ? miles in ex-

tent and the cirs were started in just four months from the

time ground was lirst broken. Several Kansas City gen-

tlemen, who were at Augusta to see the road opened to the

public, say the people of Augusta regarded the quick and

effective work as something iilmost phenomenal. The en-

terprise is altogether a Kansas City one, the road being

built by Kansis City capital, under Kansas City manage-

ment and by Kansas City builders.

The city council of Kansas City, Kas., has passed a

resolution instructing the city counselor to appear before

Judge Miller of the district court and get from him an

opinion as to the exact rights of the Kansas City Electiic

Light company. The matter was the result of the attempt

of this company, which is a Missouri concern, to put wires

into a house on Central avenue.

The electric light plant of the new Kansas City steamer,

A. L. Mason, attracted cons'derable attention upon its ar-

rival here last week. The headlight and two side lights

are furnished with current. The headlight is so arranged

that the pilot can turn it and concentrate its rays on any

point, lioth the Kansas City boats now under construction

will have the same light facilities. The plant was furnished

by the Fort Wayne Jenney Electric company. The head-

light is of io,(X)0-candle power and each of the side lights

5,ouo-candle power. I'.

Nashville. Tenn,
Nashville. July 12 —The first effort to introduce the

electric light in this city was made several years ago when
electric lighting was in its infancy. The pioneer company

was known as the Brush Electric company. It became

popular through its superiority over former methods of il-

lumination and it laid the fouudation for a fuller develop-

ment. This company was succeeded by the Nashville Elec-

tric Light &: Power company, which greatly extended the

territory covered by the original company. The contract

between the city and the latter company expiring by limi-

tation Jan. I last and a new company, composed mostly of

local capitalists and called the Capitol Electric company,

which had been organized, secured under certain condi-

tions and restrictions the exclusive privilege of public

lighting and some other franchises for a limited term of

years. The Capitol Electric company went vigorously to

work as a separate and independent organization until

a few months ago, when it secured by purchase all plants,

outfits, rights, privileges and fixtures of its predecessors,

and at present it enjoys a monopoly of all franchises hith-

erto granted and holds the exclusive contract for public

lighting for three years. The Capitol Electric company is

controlled by a board of five directors, of whom the three

first named below are the chief officers: T, A. Atchison,

president
; J . H . Ambrose, vice-president ; Adolf Dahl-

gren, treasurer; Dr. Wm. Morrow, W. L. Darnley.

The existing plant consists of two power stations con-

veniently located and aggregating S5o-horse power, and 'jo

miles of circuit. The machinery is mostly of the Thom-
son-Houston system, although there are a few Brusli ma-

chines in use. A Wcstinghouse alternating arc dynamo has

already been put in on trial.

The Capitol Electric company covers the city from Tenth

street on the I^ast side to the Vanderbilt University on the

West end, a distance of about 3^^ miles from east to west,

and for an equal distance from north to south, and trans-

versely across the city in all directions. The wires of the

old companies have been removed and replaced by new

firinishaw and Simplex wires.

There arc now in use 250 arc lights lor the city and

about 200 for commercial use. More than a month ago a

city ordinance was passed authorizing the placinj.^ of lOo

additional arc lamps on the streets. The poles have been

erected, but owing to a delay in shipping the wire the work

is not yet done. This delay has been the cause of vigor-

ous protests. The company, however, give assurance that

the delay will not be protracted.

In addition to the arc lights there are now in use about

3,500 incandescent lights, and the number is increasing

weekly.

The company will start a day circuit to operate station-

ary motors for driving small machinery This is an entirely

new thing here and from the contracts already made and

applications presented it bids fair to prove a practical and

and tinancial success.

Taken altogether the electric lighting system of this city

compares very favor;d»ly with that of any other city of

ecjual population.

The destruction <if a portion of the pumping nuchinery

of the Nashville waterworks '>n the evening of June 21

caused a partial water famine, and nearly all the steam

power plants were stopped for several hours last Friday

for want of water to supply their boilers. More than 40

electric cars loaded with passengers were suddenly stopped

without warning in all parts of the city. There were a few

mules and mule cars on the Northeast Nashville line which

were put into use and when they arrived in the city with

their little bells jingling they were greeted with laughter.

The work of laying track for the Nashville Klectric Rail-

way and I'owcr company has been resumed after a tempo-

rary suspension by injunction served by the United Elec-

tric company. The line will be pushed to completion as

rapidly as possible No further litigation is apprehended.

An enterprising machinist named Frank Sheperd has

secured a twenty years contract with the corporation of

Dyersburg, a live country town in West Tennessee, near

the Mississippi river, for lighting the town by electricity.

He has had the business houses illuminated for three weeks

and last week he turned the current on the street lamps.

His little plant works well. H.

Des Moines, la.

Dks M'HMis, July I.;.—The Des Moines Electric Street

Railway company is expending an immense amount of

money this year building new track and relaying the old.

The amount of track has been increased from less than 20

miles last fall to more than 40 miles at the present time,

and a large force of men is constantly employed in track

laying. 'I'he system is now by far the most complete of

any system in the state. The people of the city appreciate

the public spirit that has led to the expenditure of $r.ooo.-

000 in the completion of this model system, and show their

appreciation in a liberal patronage. There is, as a conse-

quence, no more paying investment in the state that this

one is proving itself to be. At least so say those in a posi-

tion to know. Arrangements are about completed for the

erection of two additional power houses, one upon each

side of the river, sn enlargement made necessary by the

great extension of the line. The company has also pur-

chased a large plot of ground centrally located, and will

erect thereon car house and repair shops.

C. K. Harding of the little city of Atlantic, in the west-

ern part of the state, has invented a conduit system for

electric railways. He uses a tight conduit in which the

main wire may be thoroughly insulated. The inventor

claims for his invention many advantages not possessed by

any other system. A working model has been on exhibi-

tion in Atlantic for some days, and many visitors from

surrounding cities have witnessed its workings. A stock

companv with a capital of if'xxj.ooo has been organized to

push the invention.

The Edison Electric Light company has just completed

and moved into a fine new power house in this city, locateil

upon the bank of the Des Moines liver. The old quarters

of the company became too small to accommodate it, and

the new building erected especially for its use is large and

splendidly arranged. The new location is also a central

one, and enables the company to reach its patrons with

less expense.

A strike among the young lady operatives at the tele-

jihone exchange in this city has caused considerable trouble

and inc<invenience during the past ten days. Five of the

oldest operators quit work on the I'ouith. Their places

have luen tdled and business is transacted as usual.

F. M. C.

Cleveland, O.

Clk,\klani), July 12.—During the nccnl hurricane one

of the Brush iron electric light masts was blown down and

completely demolished, causing little d.imagc to propeity,

however. The tower was valued at ^5.000. It will not

be replacetl, and there is a probability of ihe others being

t.iken down.

The new Arcade building, of which Cha -, l*'. Brush of

the Brush Electric company, is president, is open for busi-

ness. The electrical equipments were furnished by the

Brush company, and Cleveland IClectrical Manufacturing

company.

The new Hollender hotel has been furnished with 2,500

lOdison lights.

The Time Electric company is exploiting its public and

private annunciator systems, recently perfected.
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Canal Dover had a jollification on the Fourth, dedicat-

ing the new electric road between that place and New

Philadelphia.

Manager J- C O'Xeii of the Supply & Manufacturing

company, is building up an extensive business. He has

recently ventured into railway supplies.

The Sprague company recently furnished 30 car equip-

ments and six So.000 watt generators to the East Cleve-

land Railroad company. Twenty of the motors are for the

new Garden street line.

H. F. Fletcher of the F. & F. company, who was

seriously injured by the bursting of a cannon on the

Fourth, is reported out of danger. C.

THE ELECTRIC LIGHT.
Ennis. Tex., has decided to erect an electric light plant

for illuminating the streets.

The Fort Payne (Ala.) Electric Light & Power company
will shortly enlarge its plant.

A $10,000 stock company will be organized to erect the

electric light plant at Brenham, Tex.

A franchise has been granted by Henrietta, Tex., for the

establishment of an electric light system.

The announcement is made that the authorities of Tren-

ton. Tenn., will install an electric light plant.

The Matthews Cotton Mills company of Selma, Ala., is

considering the question of installing an electric plant.

A company has been formed at Greensboro, N. C , to

develop electric light and power plants. It is capitalized

for .^1,000,000.

The Austin A: Gravis County Rapid Transit company of

Austin, Tex., will construct a street railway and erect an

electric plant to operate it.

The Crew (Va.) Land A; Improvement company was in-

corporated recently with a capital stock of 1^150,000. The
company will erect electric light plants

The Milledgeville (Ga.) Electric Light company will en-

large its power plant by the introduction of a 70-horse

power boiler and 60-horse power engine.

George A. Redman, superintendent of the Brush Electric

Light company at Rochester. N. Y.. reports largely in-

creased business both in arc lighting and motors.

The Satilla Manufacturing company has purchased the

electric light plant at Waycross, Ga., and has already be-

gun improvements. The company will add a 700 light in-

candescent dynamo and a 130-horse power boiler and
engine.

More patent litigation is promised over the recent decis-

ions of Judge Gresham in the Brush suits. The California

Electric Light company has begun an action in the United

States Circuit court at San Francisco againf.t the Electric

Improvement company to restrain the latter from using the

American Wood arc lamps, which it is claimed infringe on
the Brush patents.

The contract for the East Seattle Electric Light & Power
comp3ny"!^ station on Mercer Island, has been awarded and
will be completed August 10. The station will be 40x60
feet in size, with a tower ten feet square and fifty feet

high. The Thomson Houston system of arc and incandes-

cent lighting will be used, and an Edison generator for the

motor line of railway. The building and machinery will

cost when completed about $12,000.

L. N. Cox, Washington agent of the National Electric

Manufacturing company of Eau Claire, Wis., recently in-

stalled in the Hotel Normandie, in Wa=;hington, a 1,000

light plant. The plant has given great satisfaction. Mr.
Cox has just closed contracts for electric light plants at

Nelson. N C . and Rock Hill, S. C. The plant in the

former place will illuminate the Mervon cotton mills, and
that in the latter town will be used for lighting streets,

business houes and residence?.

The Brush Electric Light company of Baltimore, Md.,
having again been awarded the contract for lighting the

city in spite of the strongest opposition on the part of

other local companies, is now obliged to increase the ca-

pacity of its central station apparaius A contract for al-

ternating current machinery for 3,000 lights was made
with the Westinghouse Electric company a few days ago.

This makes the Baltimore plant one of the largest alter-

nating current central stations in the country.

The specifications for city lighting contracts for San
Franci=co have been drawn by the super\'isors providing

for not less than 5,100 or more than 5,600 lamps, which
arr to be lighted half an hour before sunset. The specifi-

cations for electric lighting call for twenty-one masts, one
hundred and fifty feet high, each having a 16,000-candle

power light, and one hundred and two masts forty feet

high, each with a 20,000-candle power light. The lights

are to be located as at present, and the contract will be for

two years.

The Chicago Edison company has closed a contract with

the Webster Manufacturing company of Chicago for a 250
light incandescent plant. Six arc lamps will be run on the

incandescent circuit in this plant. The company is wiring the

upper floors of the Rand-McNally building for goo lights,

and will put in two 500-light machines. Ihe ground floor

and the offices of the Chicago, Milwaukee & St. Paul Rail-

road company, which occupy the second and third floors,

are supplied from the Chicago Edison company's station

on Adams street. The Lakeside restaura- t is supplied

with 60 incandescent Tights by the Chicago Edison com-
pany, and the same company last week installed a 30-light

arc plant of the Sperry type. The Consumers' Pure Ice

company has awarded a contract to the Chicago Edison
company for a loo-light incandescent plant, and a 6-light

arc machine of the .Sperry type.

It is evident that the beauties and blessings of the elec-

tric light are not fully appreciated in all parts of this coun-

try. An "editorial" in an Iowa paper referring to the in-

stalling of a plant for lighting the streets, says: Tf it's

going to be hard on the cows, and make them climb on
sidewalks to reach over fences, and get on their knees to

eat under them, and stretch their poor necks over fences

after shrubs all night, we'd best give it up and keep the

town dark enough for them to be still long enough to rest.

Is there a town over the broad earth where cows run loose

under electric lights? If so. let's hear how the beasts do.

Can they sleep? A town with electric lights and cows run-

ning loose in it would be a spectacle for gods and men.
resembling a savage clothed in a silk hat, but the idea that

they would never rest because it would be light enough to

ravage all night we take to be just a device of pestilent

kickers."

Electric lights will play an important part in the decora-

tions of the Sioux City corn palace for JSgo. A special

plant will be installed on the grounds. All the buildings,

etc., will be illuminated by electric lights and the effect of

the decorations will be heightened by the profuse scattering

of lights throughout the* btfi'dings. For instance, in the

central building there will be an open space. 7S feet across,

without a post to interfere with the interior decoration.

This will be covered by an artistically painted sky at a

height of 65 feet. It will be studded with stars made of

incandescent lamps and the effect promises to be quite

startling. The building will be so desigoed that the mte-
rior will be entirely novel in its construction, giving an idea

of fairyland. There will be grottoes, beautiful and original

ideas worked out in corn and showing the wealth of the

great agricultural Northwest, as well as the ingenuity and
artistic taste of its people. One of the features of the

palace will be an immense waterfall, forty feet in height,

lighted by myriads of incandescent lights, ending in a large

lake containing many kinds of fish. The falls will be lo-

cated at the extreme northeastern corner of the palace, and
will be the first thing to greet the eye of the spectator upon
entering the main portals. At no time will the light of day
enter the palace. A special electric plant of 250-horse

power will supply power for the dynamos which will be
placed on the grounds. More than 3.000 incandescent

lights and 50 arc lamps will be used in and around the

palace. >

THE ELECTRIC IVIOTOR.
The Elgin electric railway commenced operations on

July I.

Mobile. Ala , has closed a contract with the Gimewell
company for the introduction of the fire alarm svstem
throughout the city.

The Mt. Auburn Electric L'lie company has purchased
the Mt. Auburn Incline plane. At a meeting of the direc-

tors of the road. President Littell presiding, it was decided

to extend the line now building on out to Wyoming. It is

completed beyond St. Bernard, and in six weeks will reach
Carthage.

The Moberly. Mo., city council granted a franchise last

week to the Wes'ern Engineering company of Kansas
City, 10 build a street railway in i\ioberiy. to be operated
by electric power. The routes cover all the available

streets of the city, and the franchise is for twenty years.

Work will be commenced within four months.

The ^'akima, Wash., -Street Railway Ot Power company
has been formed, capital stock |iioo,ooo. The company
will establish electric light, power and railway service at

North Yakima, and it will begin building three miles of
track at once for its first electric street railway. Poles are
being placed and wires strung for electric lights which will

be in operat'on in August.

In an editorial note the New York Sun says: ''Mr Vil-

lard the other day expressed very positively the opinion
that great discoveries in electricity are at hand. In fact,

he expressed this idea as absolutely as if the discoveries

were already known to him. In five years, he said, there

will not be a steam locomotive on any railway in the United
States; and every kind of machinery will be driven by elec-

tricity."

A San Antonio correspondent writes: The San Antonio
Street Railway company is equipping 12 miles of its Imes
with the Sprague overhead system. New cars and a power
station are to be furnished. Several small plants of Edi-
son incandescent are going up in San Antonio. The \^ est

End Street Railway company, of the same city, is putting
in one car. The Thomson-Houston system has been
adopted. The gas and electric light companies have been
purchased by H. D. Kampenapen and are being rebuilt

and enlarged, A supply house is in contemplation.

The directors of the Oakland & Berkeley Rapid Transit
company have awarded the contract for the equipment of
its lines to the Sprague company of New York. Eight
cars and five miles of track will be operated at first. The
expectation of the directors is to have Ihe cars running be-
tween Oakland and Berkeley by November ist. The track

is now laid on Grove street to Fortieth street. A turn will

be made at Forty-seventh street. Cars will make the com-
plete trip from Oakland to Berkeley every ten minutes, and
inside the limits of the city of Oakland cais will run
every five minutes.

A dispatch from Alexandria, La., says: A street railway
company was organized here, with Col. E. B. Wheelock as
president, and Charles W. Green, treasurer, both capital-

ists of New Orleans, and officers and contractors on the
Texas & Pacific Railway; R. W. Bringhurst, secretary,

and Theus N. Miles, vice-president. At a meeting of the

city council last evening the exclusive right for the term of

fifty years was granted on all except four streets. Work
will commence inside of a month, and at least two miles of
track will be run over inside of four months. The road
will be operated by electricity, and an electric light station

will be built.

The first electric street car motor of the manufacture of

the Westinghouse Electric company has now been in oper-
ation on the Pleasant Valley electric railway line in Alle-

gheny City, Pa., for some time, and the success of the
machine is beyond question. The great strength of the
apparaius and the excellent workmanship are verj' appa-
rent. 1"he Westinghouse Electric company has already
secured orders for the equipment of seventeen street railways,

aggregating a business of $300,000. although the company
has only been soliciting orders during the months of May
and June. From the very moment it became known that

the Westinghouse company had determined to manufacture
street railway apparatus, orders and communications have
been received from all parts of the country.

In view of the fact that there will be no horses to step

on a balance plale and open the switches for the new elec-

tric street cars, many inventors have been devising schemes
to obviate the nt cessity of the driver or engineer leaving

his car to arrange the rails. One of these devices was ex-

hibited last week to New York and Brooklyn street car
magnates of long experience and they expressed themselves
satisfied that the problem had been solved. Philip B.
^'owning, of Boston, is the inventor. The device consists

of a double knob above and seesaw connecting rod be-
neath the roadbed and an easily worked brake attached to

the car. Supposing the driver wished to open the switch.

He turns the handle of his spiral brake, which, descending
to the right level, presses down the knob on the roadbed
and the switch opens. An extension from the rear wheel
touches the knob as it passes and the switch swings back
to its original place.

The storage batter^' car exhibited recently at Providence,
R. L, was given a trial trip last week, and it gave excellent

results according to the local papers. The car is of the
same pattern as those on Fourth avenue. New York, and
is very comfortable. Power is applied by two Thomson-
Houston motors, and the car floor is one step above the
platform. There are two iron folding gates at each end of

the car. The car is lighted by six 16-candle incandescent
lamps, and weighs seven tons with all its appurtenances.
It was manufactured for the United Electric Traction com-
pany, formerly the Julien company, by the John Stephenson
company. The motors are lo-horse po^er each, and are

wound for 250 volts. Underneath the seats on each side

of the car there aie six trays of cells and nine ceils in each
tray, making 54 cells on each side, and loS in the car. By
what is called ihe elevator system, the cells may all be re-

moved from the car on the outside and another set be sub-
stituted in the space of one minute.

The Rochester, N. Y., Street Railway company is push-
ing its work of substituting electricity for animal power,
and a corte-^pondent in that city says the woi k is beginning
to show. There are fifty miles of railroad track in the

system and the greater part of it will have to be relaid.

The rail used is manufactured by the Johnstown. Pa , steel

rail company and recommended by the state railroad com-
mission as least likely to interfere wi'h general traffic en
the street. Twenty-five miles of this rail have already been
ordered and very largely delivered, consignments of rail ar-

riving by nearly every train. It is estimated that the
material and labor involved in relaying the tract will cost

the company at least J^Coi.oco, It is also estimated that

450,000 pounds of copper will ba required for wiring the

system. The new cars are being rushed through the shops
and 100 will be readv when the system is opened. The
new power house now in course of construction will be in

the New York Central R.ailroad track just west of the
river. It will have a frontage on Mill and Center streets,

extending back to the race, and in excellent position to

handle coal, etc. The site cost 1^20.000, the building

$60,000. and the equipment nearly ^200. oor. The power
house will be of brick, two itories in htiohc. Its smoke
stack wilt be ^50 feet high. Besides the power plant there

will be located in the building a comp'ete machine shop in

which wi I be lathes, planes and all the machinery neces-

sary for a fully equipped iron-working machine shop. It

will be the policy of the company 'o do its own repairing.

The power plant to be put in at the present time will consist

of four Heine boilers having a total capacity of i6.CKK)-horse

power; seven Ball condensmg triple expansion engines;
three of 300-horse power, three of i2o-horse power and one
of 60-ho'se power. The engines and boilers a^e being con-
structed by the Ball Engine company, of Erie. For the
present use of the company there will be nine Brush dvnamos
of 120 horse power each, but the power hou*e is built upon
plans which anticipate the extension of the plant to nearl\'

double its present capacity. It is estimated that the im-
provements, etc., will cost ^!, 000. 000.

THE TELEPHONE.
Long distance telephony has introduced or lalier made

possible a new form of amusement which is attaining pop-
ularity in eastern cities. This new fad is a telephone con-
cert in which half a dozen cities are in'erested. Thus at

Buffalo, Rochester and other cities in New York, last

week, select audiences were entertained by selections pre-

sented at Troy and Poughkeepsie by noted vocalists and
instrumental music from New York.

According to the Rochester (N. Y.) //r/a/d quite a num-
ber of the local telephone subscribers gathered at the Pow-
ers hotel recently to test the long distance telephone, hav-
ing been invited by the local othcials of the American
Telegraph .S: Telephone company. Connection was made
with New York and a phonograph in the Lenox Lyceum
was plainly heard The gentlemen present also had the

pleasure of talking with people in Boston and Philadelphia.

The test w.as a ven- satisfactory one.
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THE TELEGRAPH,
The members of the New ^'ork Stock Exchange are now

furnished by the Western Union Ttlegraph company with

self winding clocks, with bell attachments, which strike at

12 noon and 2:15 p. m.. delivery hour, exictly In accord

wiih the standard lime from the United States Observatory

at Washington. These clocks never get out of order and

require no regulating. They are not sold, but are rented

for a small monthly charge.

The establishment of a cable line between Halifax and
the Bermudas makes the latter far more valuable to Great

Britain as a stopping point and station for pfovisions. That
government has accordingly pledged a subsidy. Thecable
will do much toward devclopmg the islands and it will give

the worid an opportunity to learn something of the daily

happenings in that part of the globe. This cable will soon

he extended to Jamaica and Nassau.

It is reported that every telegraph wire on the Union
Pacific railway ne.ir Sydney. Neb., was cut July 10, and all

communication with the West and Pacific coast by this, the

main route of the Western Union Telegraph company. was
completely severed from daylight until lale in the after-

noon. A lot of cowboys who had been working; on a

round-up near Sydney visited that town at night, and, when
they had exhausted all the pleasures of the metropolis of

Cheyenne county, at daylight they mounted their ponies

and proceeded a few miles west of the town, where they

set up a target against a telegraph pule. They spent some
time in hitting it from various distances, but, the mark
proving too easy for their skill, they turned their attention

to the insulators and wires, and only dc-isted when they

had knocked off all the insulators and cut every wire with

their bullels. The Western Union Telegraph company
sent linemen to the scene but it took them all day to repair

the damage. ,^^^^______^-.

Miscellaneous Notes.
Th<^ third international fair and exposition will be held

at San Anionic, Tex . from September 30tb to October

nth. It is stated that e'eclrica! companies, desiring to

make exhibits, will be furnished space and power free.

The Universal Electric Construction company has been

formed in Chicago for the manufacture and sale of elec-

trical machinery: capital stock, ^500,000; incorpora*ors,

Charles M. Peal. Edwin Brainard and Frederick II. Wood.

The Hardy High Speed Engine company has been or-

ganized at Chicago to manufacture and deal in steam en-

gines and other machinery; capital stock, ^100,000; incor-

porators, Mark P Leonard. Malcolm N. Owen and I-ewis

J. Blossom.

The, real plaintiff in the conspiracy and damage suit

brought by the North American L'nderground Telegraph
\' Electric company against the big telegraph and tele-

phone corporations of the country is William II. John-
stone. Mr. Johnstone had a patent conduit which

he invented and developed in Philadelphia and brought

three or four jears ago to the metropolis lo introduce

to the business world. The North American Under-
ground company nt>w owns the Johnstone patents,

and Johnstone owns enough of the company's stock lo

make him its leading spirit. He is an active, aggressive

man, and believes he will make out a strong case against

the Western Union and Bell Telejihone people, who, he

says, conspire to ruin his conduits so they can point to the

underground system as a failure and refuse in towns and
lilies throughout the country 10 obey municipal ordinances

requiring the burial of the wires.—AVw i'or/>- il'orhi.

Personal Mention.
M. M. M. Slattery was in Chicago last week

Harry A. Kinney of < »maha was in Chicago this week.

J. F. Porter, of the S^ Uouis Electrical Supply com-
pany, was in Chicago last week.

\V. S. Heger has been appointed manager for the

Sprague company in California, Nevada and Arizbna.

Ben M. Hammond, who represents the Sprague A; Edi-

son company in San Antonio, Tex., was in Chicago lajt

wtck,

Alex. H. Uewis, who has had charge of the Chicago of-

fice of the C *V C, Motor company, has resigned his posi-

tion to accept a position with the Cuneral ICdison company.
.Mr. Lewis' headquarters will be in Chicago.

(leorge B, Shaw, general manager of the National Elec-

tric Manufacturing company, Eau Claire, Wis , was chosen

supreme chaqcellor of the Knights of Pythias at the Mil-

waukee conventi'in July loth. -He has the distinction of

being the youngest man ever chosen to fill that position.

being only thirty-six years of age. He is looked upon as

the representative of the young men of the order.

Business Mention.
The Bcrgmann P.leclric \ (las lixture company of New

A'ork has issued a circular railing attention to the "Uni-
versal" electric light fixture switch which it is manufactur-

ing. This company deals in all kinds of electrical fixtures

and devices.

The new factory of the India Rubber & Gutta-Percha
Insulating company will start about September i, with in-

creased facilities. The new plant is at ^'onkers, N. \

.

The interior wiring of two of the largest buildings ir. the

city of New V'ork, the Madison Square Garden and the

Metropolitan Museum of Art is of the Habirshaw brand,

while the government cruisers, the Philadelphia, the New-
ark, and the San Francisco, are all fitted with the same
wire.

The C^onsolidated Electric Storage company, New York,
report a rather fine bus'ness under its new regime— 1.780
accumulators were sold during the month of June, while

already in July the orders are more than keeping pace
with tiie record.

J. N. Beckley, secretary of the Rochester, N. V,, Rail-

way company, in a letter to the Peckham Slreet-Car Wheel
A: Axle company of 239 Broadway. New York, says: "After
a thorough investigation by our engineers into the merits of

)Our patent interchangeable wheels, motor axle, and canta-

lever trucks, our company has awarded you the contract for

100 trucks equipped with said wheels and axles."

It is well known that the tffective life of incandescent
lamps giving a certain efficiency has been much increased

in the last twelve years Indeed some manufacturers now
claim a life for their lamps which was not long ago thought
to be impossible. Such a long life must be obtained at the

cost of some energy supplied to the lamps above that which
a short lived lamp of the same candle power would con-
sume. Lamps are now on the market ranging from about

3 I to about 5.3 watts per candle power, the life vaiying

inversely as the energy. This would seem to leave quite a
range, so that the most economical lamp to use in each
case can be found from the cost of current and ihe cost of

the lamps. Messrs. 1 lowells, Preccc and others have
worked out formula for doing this. In practice, the con-
sumer wants long lived lamps, yet his taste for a white
tight does not permit a very high watt lamp. The current

supplier likes to please the con^mer, and also to be saving
of his coal pile. So he may pick the lamps either fur the

energy to be consumed by them or for their reprefented
life. One of the factors will be only approximately known.
As the lamps made by diffetent firms will vary, many sta-

tion managers find it well to make tests of various lamps
rather than rely on the manufacturers' statements. The
ordinary station instrumenis readily give the energy re-

quired by the lamps, but the life is not as easily kept track

of. Labeling lamps of various makes and using them
side by side can give only the comparative life of the differ-

ent ones. As the actual life in hours is not found, the re-

sults are not of much value. They will simply prove the
high watt lamp to last longer, but will give nothing from
which to compute which is the most economical lamp for

the given prices of current and coal. Sation managers
have felt their need of timing the lamps as well as measur-
ing the current wiich they take, but have fouml no instru-

ment on the market to make this easy for ihem. Theii"

want is now met b\ Pattee's Iduio hour recorder, which was
illustrated and described in the Westf.rn Electrician two
weeks ago. This instrument is practically a time-counter,
and by noting its readings at the beginning and the end of

the life of a lamp, that life is found in hours directly. As
the apparatus is as simple as a clock, it ought to commend
itself to station managers as an aid to them in reducing
their business to more systematic refinement. When
placed back of a gang-switch, it will at the same time re-

place a meter, killing two birds at one stroke. Any instru-

ment which helps the station maniger to get at the exact

truth and to find the volts and amperes ol the lamp which
pays best all around is to bs welcomed. The more so, if

it is at once a time recorder, which will give a basis for

fair charges. An instrument like ihe above would seem to

do this, arjd some gain for the station men using it, is to

be looked for. The lamp recorder is sold by the Great
Western Electric Supply Co., igo-192 Fifth Ave., < hicago.

Electrical Patents.

431,542. Water Conveyer,

N. Y.

Issutul July S, lS<>o.

George W. Bailey, Brooklyn,

Block. Waldo C. Bryant,

Arthur E. Col-

431,551. Electric Ceiling
Bridgeport, Conn.

431. 559-' Magneto Electric Machine,
gate, New York, x\. Y.

431,564 Apparatus for Cutlina: Electrical Conduit Pipes.

Sylvester P Denison, Brooklyn, N. Y.

431,565. System of Defending Harbors by Submarine
Torpedoes. Alexander G. Donnelly. New York,
N. Y.

431,578. Means for Moving and Guiding, Turning, En-
graving, or Planing Tools. Citorgc M. Guerrant,
New York, N Y.

43 U 597- Electric Signaling Apparatus. GeofTrey B.

Lehy, Medford, Mass.

43'. 59^- Signaling Apparatus. Geoffrey B. Lehy, Med-
ford, Mass.

431.617. Apparatus for Preparing P'iectric Accumulator
Plates. Charles F. Pollak, Paris, I'Vance.

431.618. Regulator for Dyn.imo Electric Machines. Gus-
tavus A P.ilson, New ^'o^k. N. V.

The method consists in c:iusing the lines of force

emanating from a pole piece to cut both sides of the
coils of wire on the armature, thus selling up in said

coils opposing electro-motive forces.

431.633. Conduit for Electric Railways. Joseph II,

Wehrle, Newark. N. J.

431.634. lOlectric Kiilwa). (oseph H, Wehrle, Newark,
N J.

431,649. Electric Motor Apparatus. Stanley C. C. Cur-
rie, Philadelphia, Pa.

431,651. Private Line Telegraphy. Patrick B Delany,
South Orange, N.J.

431,671. Signaling Apparatus. James H. McCartney,
Rochester, N, Y.

431,681. Incandescent Lamp Socket. Jarnes I. Wood,
Brooklyn, N. ^^

431,684. Trolley Pole Supporting Mechanism. John M.
Andersen, Boston, Mass.

The last claim reads:

"10. In a trolley pole supporting mechanism, the
combination, with a supporting base, of a sliding car

Lorenzo B. Favor, P.ridge-

Rudolph M. Hunter, Phila-

riage, a pivoted trolley pole carrier connected to the
sliding carriage to move the same, and means to act
on the carriage in opposition to the movement of the
said carriage produced by the movement of the trolley

pole."

,711. Electric Railway. Sidney H. Short, Cleveland.
Ohio.

,718. Thermal Cut-out.
port, Conn

,720. Electric Railway,
delphia, Pa.

72 [. Means for Attaching and Detaching Electric
Lamp Bulbs. Solomon J. Jacobs, New York, N. ^.

742. Galvanic Battery. Charles R. Goodwin, Paris,

France.

74."^. Composition for Porous Carbon Structures.
Charles K. Goodwin, Paris, France
The composition consists of hard carbon, fibrou

carbon, and a carbonized agglomerant. the fibrous car^
bon forming a highly porous structure throughout the-

composition.

776. Incandescent Lamp, (leorge R. Lean, Boston,
Mass.

777. Electric Device for Slaughtering Animals,
lacob D. Miller and James A. Dotllemyre, Gunnison,
Colo.

The object of the invention is to construct an effect-

ive device by which the slaughtering of animals may
be accomplished by means (»f an electric current.
The invention consists in the combination, with a

suitable pen provided with a metallic Moor divided into
two sections, of an electric generator, and an electrode
for applying the current to the animal.

7S0. Subway for Electric Cables. Walter L. Pars-
ley, Wilmington, N. C.

Claim I reads as follows:

"A nest of conduits composed of frame timbers hav-
ing longitudinal conduit channels and one or more
central limbers, each having longitudinal qua-ter cir-

cular conduit channels and a longitudinal semicircular
or half conduit channel, all the timbers being laid to-

gether to form longitudinal openings or conduits.''

,784. Printing Telegraph. George B. Scott. Lake-
wood, N. J.

793. Automatic Telegraphy. Frank Anderson,
Peekskill. n: Y.
The method consists in causing the transmitted im-

pulses to effect an audible receiver simultaneously with
the automatic receiver, the individual elements of the
audible record'being intelligible to the receiving oper-
ator.

.71)4. Automatic
Peekskill. N. \'.

Telegraph. Frank Anderson,

43'

,810. Aural Attachment for Telephone Receivers.
Edwin C. Hess, Montreal, Canada.

,8i2. Dynamo. Edward 11. Johnson, New \'ork,

N.'Y.

,823. Electric Railway Motor, l-rank |. Sprague,
New York. N. \

.

Claim I reads;

"A wheeled truck provided with springs for sup-
porting a car-body and carrying an electric motor flex-

ibly supported upon it, said motor being centered up-
oi) an axle of the truck with which its arma'ure shaft

is mechanic;dly connected."

,879. Apparatus for Electrical Conversion. Edward
N. Dickerson, Jr., New ^'ork, N. Y.

,883. Automatic Coin Controlled Phonograph. L?on
F. Douglass, Grand Island, Neb.

,885. Boiler Alarm. Daniel Focer, Cape May, N. 1.

.955- Metallic Pole for Islectric Wires, etc. Joseph
F. Schnieder, and David K. Carson. St. Louis, Mo.

,962 Transfer Connecting Apparatus for Multiple
Switch-boards l-^nos M Barcon, Chicago, 111.

The invention consists in a transfer switching ap-
paratus, with which the different telephone lines are
connected immediattly alter passing through the
switch on the last board and so arranged that any line

may be readily transferred from the connection with
one board to a corresponding connection with another
board, thus facilitating the classification or distribu-

tion of the busy lines among the operators. The in-

vention is applicable to metallic circuit systems, single

or grounded circuit systeins, and to mixed systems of
multiple swiich l)oards, ami the switi hing apparatus
at the different switch-boards may be ol the single

cord type or of the more usual double cord type.

,96s. Process of Forming Porous Pt)ts for Yoltaic

Batteries Charles R. (loojwin, Paris, France.
This process is carried out by mixing any proper

agglomerani finely divided hard carbon with panic i-

late organic matter c;ipablc of such carbonization as
not to sensibly diminish the volume of the particles

forming the paste with suitable pressure, and then fir

ing so as to convert said organic matter into charco.il

within the pores or spaces of the mass.

973. Hanger for Trolley Wires. John T. Herty,
Boston, Mass.

,977. Electric Railway. Rudolph M. Hunter, Phila-

delphia. Pa.

,978. Electro-Therapeutic Appliance. Abram W.
Jackson, New York. N. Y. .

f)79. Automatic l'"ire Alarm. Henry E. Jacobs,
Milwaukee, Wis

987. Printing Telegraph. Andrew T. McCoy, lios-

ton, Mass.

(KJ^. Passenger Recorder,
troii.

Augiistin Torrey, Dc-
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EflDENE E. PhTT.T.TPS, Plreaident. W. H. Sawykb, ~Seo'j and Electrician.

AMEEICAN ELECTHICAL WOUKS,
PROVIDENCE. R. I. #

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, OfDce and Annuuciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES^
New York Office, 10 Cortlandt Street,

F. €. AtlKEBinAN, Agent.^

EuGEKE F. Phillips, President. John Cabboll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(LIMITBO.)

**F*SSl>^f [St. Gabriel Locks, Montreal, Canada.

— MANrPACnjREBS OP—

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
it 99

«

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

YOU
make a mistake if you don't buy your Electrical

Supplies from E. In. V., Clevelanu. u.

JUOOK AT THESJS PRICES :

i2.00 Dry Batteries, large size. ?0.83; $2.00 Iron Bos
Bells, H-iQCh. 49c.; 75c Bronze Push Buttons, 25c.; '2bc

Wood push Buttons, assorted. 7c.: 30c. Switches, one
point, 10c. ; 10c. Bell Hangers' Staples, per lb. 9a ; ¥100
Leclanche Batteries, best made, 44a ; ?3.75 Spark Coils.

8 inches, $1.50; $10.00 Medical Batteries, $3.50. Send
for Catalogue No. tJ.

Fletcher & Fletcher Electric Co., Cleveland, 0.

WANTED.
2 DRUM ARMATURE WINDERS.

2 INCANDESCENT WIRE MEN

2 MACHINISTS.

Address Royal Electric Co.,
PEOBIA. ILL'

Make

Anything
IN Bras 5

TuBMER Brass Works

LA5ALl£AVi:

CHICAGO.

FRANK T. BROWN, ute

PRIRCIPAL EXiMMR ELECTRICITY,

n. S. MTEBTOFnCE,---

Bntterwortli, Hall, Browi & Siitli,

Patent Attorneys,

25-26 HONORE BUILDING. - • CHICAGO.

Two complete sets ol D. S. Electrical Patents.

In a letter from the Ikspzctoe of the Boston Fire tJnderrrriters* Union, under date of March
?9, 1886, he Bays ; "A Thoroughly Keliable and Desirable Wire in E*'ery Kespect."

The rubber used In insulating our wires and cablea is Bpecially chemically prepared, and is guaranteed
to 6e waterproof, and icill not deteriorate, oxidise or crack, and will remain flexible In extreme cold weather
and not affected by heat. The insalailon Is protected from mechanical injury by one or more braids and the
whole sllclied with Clarb'a Patent; Compound, which is water, oil, add and, to a very great extent, fire proof.

Our insulation unll prone durable when alt others fail. We are prepared to furnish Single Wires of all

^nges and diameter of insulation for Telegraph, Telephone and Electric Ligbts from atocK. Cables mad«
'X) order.

EASTERN ELECTRIC CABLE COMPANY,-
^ 61 and 63 Hampsbire Street, Boston, Mass.
HKSKT A. CLARK, General Manager. HEKBEKT H. EUSTIS, Electrician

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our light Donlile Dynamo Belts are alirays made from centers of ^hole
hides extra stretched.

r W. H. SALISBtTRY & CO., Chicago, IlL

I
A. H. GARDINER CO., Milwaukee, Wis.

I TODD & STANLEY CO., St. LoolB, Mo.
ENGLISH, MOBSE & CO., Kantaa City, Mo.

( Main House, Indianapolis.
E. C. ATKINS & CO. ,^ Branch Honse, Memphis, Tenn.

Chattanooga, Tenji.

JTEXaiT .^G-EITT3

NOW IS THE TIME TO BUY
AYRTON ic. PERRY'S

Celebrated Spring Ammeters & Voltmeters.

Wo permanent magnets. Scale divisions equal

throughout. Portable. Direct Eeading,

Tt'e baTe received larse oonEiierDnieiils from Ihe
makers, and are prepared to fill orders for

all ranges AT OUTCE.

& CO., PHILADELPHIA.
TSE iDiiAi. EiffGinrz:.

Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOR CATALOGUE.

fi.l.roE&S01(,Ma]iiifactiire!s

8FBINerFIEI.D, ILL.

Chicago Office: 89 Lake Street.

St. Louis Office: 313 Olive Street.

^^N/^

_TBADE MASK.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

X*oiT .^exrlal, Su'bxxi.a.xrlxi.e, a.xica. TTzLdez-sz-o-txaica. XTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOI.D MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, - - • 13 Park Row, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

VT^Tk'V' ELECTRIC MANUFACTURING CO.,
wkJ^JimrmLt^ ^L manufacturers of

AUTOMATIC ELECTRIC MOTORS
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect BegiUation, Superior Workmanship, Ease of

Management, Memarkable Simplicity, Etc., Etc.

D-^IffAlVIO ^ ZSIaZSCTRIC «MACHIMES
For Electroplating, Eleotrotyping, Copper Eefining, Etc.

BRANCH OFFICE;
NEW rORK, 33 Church St. BOSTON, 111 Arch St.
KANSAS CITY, Rialto Building. NEW ORLEANS, 101 Camp St.

PHIUDEWHIA, 508 Commerce St.

CHICAGO, 329 Rookery Building.

The EDDY ELECTRIC MFG. CO., - Windsor. Conn.
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Established in 1861.

E. BT^GGOT,
WHOLESALE AND RETAIL DEALER IN

^ ELECTROLIERS,
COMBINAiriON

GAS ANE ILICTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BRANCH 8TORB-

2134 Michigan Avenue,

Way Iwl • db Ola I • Ka Ka
The Northern Summer Resorts

of Wisconsin, Minnesota, Iowa and Dako-
ta, not fureettlng the famoup Excelsior

springs of Missouri, are more attrdctive

during the present season than ever before.

An illustrated Guide Book, deecrtptive

of a hundred or more of the choicest

spots of creation, on the lines of the

Chicago, Milwaukee & St. Paul R'y. will

be sent free upon application to A. V. H.
Carpenter, General Passenger Agent,
Chlcnco, III.

THE MONON ROUTE
Airor'ls rli'iiif ul Fi'iir 1 II Fa.Ht Trains eacb

w:ty, cDniiiM'ticTiiii; .June 1. IWO.

EVERY DAY AND SUNDAY, TOO
III Pullman*!* Patent Perf.?cled Safely Vesllliuled Biiirel

Slecrwrs and Ciialr Care betwofU

fHUAGO and the OHIO RIVER.
Tlioso arc ail solid Pullman Iraliis of latest deslim

and Improvoniriits, conslsllnt; of Eleeant Day Coaches.
Chair rare, (V'inposlle Care. Dlnloe Cars and the very
tliiert of Biilfet Sleeplnc Cars, etiuipped with Pullman's
pt'rfectpd Safpty Vestlbulr's.

Trains fnmi rlnclnnail and the Southeast, and from
Ij)uisvlilo and the South, arrive at Chicago In ample
Hint- to connect with th« momlne and evenlnK fa.'^t

trains ftiF Milwaiikne. Mlnneapolb, St. Paul, Umaha
and all p-ilnls In tht- Northwest,
Mt-mlnc and evenlnir cnnnecHons made both ai

l>)ulsvUle and Cincinnati with the Fast Expn-BS Trains
nf cnniipctlnit lines for MeuipliLs, Knoxvllle. New
UrU>an.t. Jarkrumville and all points South.
At Indlana[H>lls connections arc made with all

divertrlnic lines.

S[»eclal Features: Steam Heat, Electric Light, Per-
fected Safety Vestibules.
For ratPN, throucb and local scheduU-s. address any

Tickel Agent of the M"non Koute.

Win. F. ISIiiok, General Manager.
W. H.M<-D«M-l.Tramc Manager.
.liiiiieH Harkcf, (i<-iitT;il I'a-^-^'Titr- r Aceiil.

—IS THE—

Best Appointed Line
-FOR RE,\CniNQ THE-

Vest, Nortliiest and Soatbiest

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers.

ELECTRICAL WOOD.

Telejffraph
Telephone
Electric liiffli

[ CROSS L ARMS
lit I E

S
C. H. HOLMES & CO.,

Room 110, Com'l IIM'ir. »(. Koiiis. Mo.

POND
ENGINEERING CO.
707 and 709 Market St., St. Louis.

427 "The Rool<ery." Chicago.

31 Waterworl<s Building, Kansas City.

319 Ramge Building, Omaha.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

Erected Ready for Service.
BPKCIAIiTIEB :-The Armlneton ,t Slrae Enelne, Steel Boilers, Ireson Link Belt, St«nd-
ud KocklDgand Sheffield Urates, Lowe Heater, llyatt Filter, Blake Pomp, Kortlng Injector, etc.

BEHfD FOB I,ATEBT CATAIiOClVES.

ELECTRIC MERCHANDISE GO
1 1 Adams St.. PuiimTBli^g, CHICAGO. ILL.

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
Cntnlosnes FariiiBlied. Correspondence Solicited

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE ii> Steam

Boilers. Catalogue on application.

8TILWELL&BIERGEMF6.G0.,

DAYTON, OHIO.

-d»TC3i3sr3xr.A.Ti, 01
MANUFACTURERS OF AND DEALERS IN

J

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Goods a Specialty.

SEND VOB, CATAIiOGUE AND SPECIAI, PBICEtfl.

'"'EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

EI.ECTRICAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.

BLECKERT & NELSON,
MANUFACTURERS OP

Electric Lip and CombiDation Fiitares,

The Rae "Horn" Ammeter
A. Ttew Measorlnff Inatrnmcnt.

Send for Circular and Price List.

LOCKWOOD INSTRUMENT CO.,

91 Griswold St, - DETROIT. MtCH.

We make a t> pecialty of fnrn ishing the trade with
Electric BracliefB, Electroliere, Poitables, Com*
bina'ion Brackets, and email fixtures of all kinds.
Being manufacturerB we can Elve lowest prlcee.

OFFICE AND FACTORY:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Deecriptlve Circulars.

FOR SAInE,
Oiiel5-light 50 volt Dyiianio
One 25-light .50 yolt Dyiiaino
One .50-light 50 volt Dynamo
One7 6-light 110 volt Dynamo
One lOO-light 110 volt Dynamo
One 150-light 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

REGULATION-DURABILITY

kWTpi SIMPLICITY-SELF-CONTAINED

THE JOHN T.NOYE MFC CO. BUFFALO. N.Y.

FAIRBANKS, MORSE $c CO.,
St. Louis, Chicago, Kansas City, Denver, Omaha, St. Paul
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEIL.E>BRAXEO M'AXER WIIECL. as particularly adapted to their use.

on account of its remarkably steady* motion, bisrli Speed
and arreat Eflfiolency, and lar^e Capacity* for its dfaoieter,
being double the Pokier of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, of use-

ful eHect cfuaranteed.
SE5fD FOB CATALOiSlE AXO PARTICUIiARS.

Our Horizontal "Victor" is highly recommended, as no geaiC are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VlCXOlt',
XlIKBII^iES arranged on a horizontal shaft, with Cast-Iron Flume. Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

CARBON CO

21

MAKERS <"- HIGH -GRADE

SYNOVIAL DYNAMO OIL
SECOND TO NONE

Free from gum or acid e. By refilterlngcan he
used continiially. Adopted by the largest Elec-
tric Plants of the West.

S. TAUSSIG, Agt.. 45 River St., Chicago.

Write for Prices and Samples.

fain kirn CORLISS OR HIGH SPEED WITH BOILERS, Etc.

TNu NtO For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

Lnglish, morse & co;"';z":r:o.

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY.

Large Dynamos and Motors for Special Work
boiit 10 Order. Coal Mining Haulage

a Specialty,

WILLIAM S.BATES,

PATENT LAWYER,
2o4 Dearborn Street, Chicago.

17 YEARS EXPERIENCE IN THt-PATENTOmCE
AND THE COURTS.

,

WOODBRIDGE & TURNER^
Electrical Engineers and Contractors.

COalPIiETB E4tUIPllIBST OF ELECTBIC BAUi^VAYS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Bstimates Submitted. ELECTRIC LIGHT REPAIRING.

"

THE CONNECTICUT MOTOR CO
OFFICE AND WORKS:

PLANTSVILLE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO SO HORSE FOTATEH..

FIBST-C1.AJSS WORKMANSHIP AXD HIUH F.FFICIEXCV.

NEW YORK, 127 Fifth Ave. BOSTON, 32 Oliver St. PHILADELPHIA, 17 N. Sixth St.

HARTFORD, 14 Slate St. NEW HAVEN, 65 Orange St.

COREKSPOKDENCE SOLICITED WITH CENTKAL STATIONS AND raDIVlDUAL USEES.

Brnsh Copper, Cominutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.

Eastern Office: 35 Broadway. General Western Office: 225 Dearborn St., Chicago, III. Factory; North East, Pa.

TACTOBIES: WATEBBURT, CONN.
MANITFACTrBBBS OF

BARE AND INSUIiATXSD yiTIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establisiiment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of H-E!^ .A.-x-.t£i&l, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE VTORKS,
No. 1426 CALLOWHILL STREET, PHILADELPHIi, PA.

THE SPERRY ELECTRIC CO.,
D. P. PERRY, Yice-President and General Manager,

-MANUFACTURERS OF THE-

SPERRT IMPROVED STSTEM
-OF-

HIGH OR LOW TENSION.

1. The new Sperry apparatus Iree from repairs for twelve monthe.
2. That the new sperry improved Dynamos can be coupled in series with perfect safety.
3. That any namber of lamps from one to capacity or dTnamo can be cut In or out of circuit,

etngly or In eroupe, with perfect safety, and without sparking at the brnshea.
4. To absorb power in esact proportion to number of Ugnta burning.

w^^ ]3E:L_rE:\ZE::
1. The new Aotomatlc Sperry Dynamos and Lamps enrpaee in efticlency those of any other

make.
-'. That there is greater economy in operating the new Sparry System than any other.
3. That our automatic regulation has no equal; no rheostat, no wall boxes, no solenoid or

dash-pot.
4. That If you will visit our factory we can show you ihe best arc lighting apparatne in eiletence.

We invite correspondence with electrical engineers. Intending buyerSi and Interested
people everywhere.

m mm mm C0„ 19S to 207 Soutli Canal street, CHICABO ILL.

W^a^^'

SPEAKIN& TUBES and WHISTLES,
Oral, Electric. Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO.,^ 2 r , 23 and 25 Ann St, Hew York,
Factory, 1461 and 1463 DeKalb Ave., ErooklyD, N. Y.

i:^ Send for New Catalogue, out August 1st.

ELECTRICAL BOOKS
Send for New and Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

DR. fiASSNER'S

I DRY BATTERY

I

FOR OPEN CIRCUIT WORK.
The Batteries are now made in the following sizes:

No. HBinilT. \V[DTU.
18. Rkctangolar (Double Cell), 7J in. 3j in. x 3) 'n.

16. Cylindrical (Enameled),
1 5.

"

to.

19. OvAi,,
02. Kectanguiar,

7}
7

7

5}
6i

'

38 " xlj
3 Id. diam.
3
3

3s in. X 13 In.

2i ••
.X li

•

A. SCHOVERLING, Sole Agent and Manufacturer,

111 Ohambers St., New York,

MATERIAL -^^i) WORKIVIANSHIP
OF THE. BEST.

BECK AUTOIVIATIC ENGINE.

1 ^C^
^nfeiMliiP|Hirlrl

^^M
'---' '^^^^HSS^^^_^B ^rilt*°"""

^i;:w5?i-.
~"~~~—

^

:»==-._.

3/^ Taylor Mfg Co. Chaiv.ibersburg,Pa. ^qv

•Complete Steam Plants a Specialty-'^

C. H. tc D. R. R.

BEST ROUTE
{IIK Pr? Western Elfictrician

From CINCINNATI to the DlllUUiiJ 8 1.00.

North and North West.

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distriliution.

STATIONARY MOTORS.

STORAGE BATTERIES.

Executive Offices: 115 BROADWAY, NEW YORK.

AGENCIES, 13 South Fourth St., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St.. P.ttsburgh, Pa.

Factory: JERSEY CITY, N. J.
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THE EVANS SYSTEM OE DRIVING DYNAMOS.
Running constantly since

December 1, 1889.

UNION ELECTRIC LIGHT CO..

FRANKLIN, Mass., June 13. 1800.

EVANS FRICTION CO-. 85 Water St.. Boston. Mass.:
Gentleman:—In reply to your Inquiry, wp will say that we are

more than please • with ymir syslein of driving d5namos. We have
il In use on our .tOO light alleniator. and the severe tests which we
have successfully applied to it have conviuced us tlial il is a device
of remarkable efliclency and puwer.

Tills djnainii Jiad previmisly civen us a (rreat deal of trouble
from hot bearliurs, hut siii'i' Iln' use of your friclioo. 11 has run per-
feetlyciHil. Tin" 'irlis pmve iliirahle and the power is Iransiuilted
with no slip, and :i reuKirkalilv slrruly liglit as tlie result.

We tinil llial it ^ives us purfecl contnd of the dynamo, and
that a sudden load of thp full eapac ly of tlie dynaino can be lhro«ii
on without any j'luip. jar or slip. We have te-sied it In every way
and do not hesitate to pronounee it the hest system fur driving
dynamos in existence. Yours truly,

F. W. CROCKER. Superintendent,

Union Electric Light Co., Franklin, Mass.

We guarantee loss pressure on the beatings for the

same power than with ordinary belting.

The EVANS FRICTION CONE CO., 85 Water St., BOSTON,

BALLSSK^ENCINE
SELLING AGENTS:

Standard.

Cross Compound.

Triple Expansion,

Tandem Compound

C. R. VINCENT & CO.,
15 Cortlandt Street, NEW YORK.

J. W. PARKER.
38 So. Fourth Street, PHILADELPHIA, PA.

COOLEY & VATER,
224 Washington Avenue. MINNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Home Insurance Buiid'g, CHICAGO, ILL.

OMAHA ENGINEERING COMPANY,
Sheeley Building. OMAHA, NEB.

KANSAS CITY ENGINEERING CO.
KANSAS CITY, MO.

ENGINES for Electric Railways and Electric Lichtiimc.
Tlie only GOVERNOR giving ABSOLUTELY tlie Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.

John A. Roebling's Sons Co.,
Ac.^ia"o:F.^oa7X7x«.x:xt.s of*

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY IML&TED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to mabe a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET. CHICAGO. ILL.J
Works, Trenton, N. J.

} 1
GEO. C. BAILEY, Manager.
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THE BUTLER HARD RUBBER CO.
33 Mercer Street, N£\(r YORK,

MANUFACTURERS OF o

Of every description. includin<,r the celebrated HARD RUBBER BATTERY CELLS^ manufactured under

Kiel's PatetltS for Primary and Storage Batteries. The cheapest and best Cells in the market. Also

Sheet, Rod and Tubing (Kiel's Patent) for electrical purposes, at reduced prices. Standard quality Sheet, Rod,

Tubing. Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes, constantly on hand.

HARD RUBBER SPECIALTIES OF ALL KINDS MADE TO ORDER. SEND FOR PRICES AND ESTIMATES.

For Sale by CENTRAL ELECTRIC CO., Chicago, 111.
FRANKLIN !i. CaKTER. CIl iS M. WILKINS.

— TRADING AS
E. WARD W LKINS

PARTRICK * CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE proi'r:etors of the

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.
ESTABLISHED iSS?-.

Cataloffaes and DIscoant (»beet8 irlU be sent 10 those In the trade
upon receipt of application and business card.

SPEIGIAL iVGElNXS
FOR THE SALE OF

PARTRICK & CARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO,

N. WEST. ELEC. SUPPLY & CONS. CO.,

WOLFE ELECTRICAL CO,,

SODTHERN DIST. TEL. & ELEC. CO.,

San Francisco, Cal.

- Seattle, Wash.

Omaha, Neb.

filrininghaiD, Ala.

THE STANDARD CARBON CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric laight Carbons and 'Battery Material.

^1- •t^

SCHUYLER APPARATUS
IF YOU WANT THE BEST

Arc L^iglxting H^^teixx.

[^.
•)•

W-'

Office and Factory, MIDDLETOWN, CONN,

Western Office, Room 456,
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HOGGSOIN'S
IMPROVED

DOUBLE

Window Spiking Id

THE BEST.

THE omr Spmna made having

SCREW AHO WASHCII FOR

EACH Wire.

HOGGSON'S

TWT
Fibre Wire-Cleats.

S/itES Battery and Wires.

Southern Electrical Supply Go.,

ELECTRICAL SITPPLIES
Of Every Description at Bottom Prices. Prompt Sbipments

and Intellieent Exeontlon of Orders Onr Specialties.

823 LOCUST STREET,

ST. KjOXTXS, - AaXSSOT7X«.X„

TRADE MARK.

WIRES, CABLES,

TAPE and CORD
FOR

PROJrPT SHIPMEKT.

HOGGSON'S
|gj, IMPROVED

Door Spring,

Has Shield to

Protect the Pin.

The only Spring made having
Screw and washer for

EACH Wire.

WHEN YOU BUY A MOTOR
From AXTT Mannfactnrer or Dealer,

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
Send for Catalogue.

Automatic Switch Co..

No. 8 Keyser Building,

BALTIMORE, MID.

GONDA

The Standard
Open Circuit Batteries

of the World.

PARIS
HIGHEST AWARD!

THE ONLY

GQLD^MEDAL
ELECTRIC BATTERIES

CXPOSITION
1889

AXO

TRADE

GONDA
MARK.

LEGLANGHE BATTERY GO.,

THE ONLY
Genoine Leclancbe Batteries

Made or Sold
in America.

149 West 18th St.,

NEW YORK.

PERFEeJUf'.:RELIABI-El-:^NODAmEf^au'S C^

' ELECTRIC- LI(SHT-^^
*> 8c poWEf\ Co.

7S-30 Cortlandt St. ,

,^

, ^ ; :^.s,*^ Hew York. /, '^

V£0 AT v£RyLSvir'-^pfiic^s':^.

WESTERN ELECTRIC CO.

We are tlie Eiclnsife Western Agents for the sale of

Washburn & Moen's
Galvanized Iron Wire,

Galvanized Steel Wire, and
Hard Drawn Copper Wire.

Prices on Application.

CHICAGO. NEW YORK.

JOHN STEPHENSON CO.,
l^UVTITiEO,

NE-W irORK.

STREET CARS
-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.
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C. 8c C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 8,000 Motors in actual operation.

r».A.Kr OTJTiFirrs.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

NEW EHGLAKD OFnCE, 63 Oliver St., BOSTON. PHILiDELPBIA OFFICE, 38 S. Fcnrth St. CHICAGO OFFICE, Phoenix Boilding,

C. & C. ELECTRIC MOTOR CO.,
402 AND 404 GREENWICH ST.,

HILL
Glutcli Works,
CLEVELAND O.

COPTRKinTBD BY n. W. niLL.

EASTERN OFFICE.
18 Cortlandt St., - NEW YORE.

Engineering OlTice: 146 Franklin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
So. Canal St. 305 Kasota Bniiding.

KANSAS CUT:
12:21 and 1*2*23 Union Avenue.

ELECTRIC LIGHT PLANTS
Erected and FurDJBbed.

Send for new Catalogue Power
TranamlesloQ Machinery.

AiSD Rawhide: Lace Lcathe/^ —lAGENTS IN ALL CITIESf

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.
C
O
M
P
O
u
N
D

WESTERN POWER CONSTRUCTION CO.,
CORBKtilPONDRNCK 80LIGITKU. 144 ADAMS ST., CHICAGO.



July 19, 1890 WESTERN ELECTRICIAN.

For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

229 La Salle Street,

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO.,

LAWIINAR FIBRE
A perfect substitute for Hard Rubber for Insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-

ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St„ Boston, Mass.

W. D. Sargekt, PreBldent. John A. Babrett, Vice-President and Cons. Electrician.
E. H. Cutler, Treasurer and Manager. Frank A. Perrzt, Electrician.

THE ELEKTRON MFG. CO.,
79 and 81 Washington St., Brooklyn, N. Y.,

'

-MANUFACTURERS OP THE -

PERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

MiM Mi Mapets
OF SOFTEST CHARCOAL lEON,

HIGHEST

AWARD
AT

PARIS

EXPOSITION

BT KEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtalnr d than la possible
otlieriTise.

AntoinaUc Motors 01 all sizes and for all pur-
poses. Automatic Dynamos
for lacaodesceDt Electric
Lighting. Isolated Plants
for Stores, Factories, etc.,

^> a specialty. Moisture-proof
Motors and Dynamos for
use In Mines and damp

: places.

SAFETY SEAMLESS bubbeb covered WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eighth St., ST. LOUIS.

EXCELSIOR ELECTRIC CO.

Arc

HANDFACTDBJEBS OP

id IncaRdescent Apparatus
FOR LICHTINC,

Arcilncandescent Motors,
Slectro-PIating and Electro-Deposition Macliines.

Distinctive Features:

LIGHTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REQDIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

'WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW YORK OFFICE:

115 BROADWAY, NEW YORK,
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NOW READY! NOW READY!!
Third Edition Dynamo Tenders' Hand-Book, with moonlight schedule for 1890. Second Edition Incandescent "Wiring
Hani-Book with additional cbaptars. An astonishing record: The rap'd and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Filteen TbouEand ccpifs within Eighteen months, as follows:

Dyn.inu) Tenders' n«r<l-l!(M)k, 1-t Eilition.

2.1 ••
.

3d '•
.

Incandescent Wiring *' 1st
*'

Bell Hanger's Hand Book,

IJY F. li. BADT.

PRICE $1.00. 100 pages, 97 illustra-

tinns, tle.\ible clotb binding, type page

Slx3 inches. First edition exhausted, sec-

( nd edition now ready, m3king a total of

3.2.")0 copies printed to dale. Just the

book for people engaged in selling, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

iighting app ratu?, electric heat apparatus,

etc. « tc.

TABLE OF CONTENTS.
VOLTAIC ELECTRICITY.

Contact Series.

Tue Voluic or Galvanic CeU.
Geaeratlon of Current.
Local Action.
Polarization.

DESCUrPTION OP B.4TTERIE8.

The Smee Battery. The Grenet Battery.

The Daniell Battery.

The Grove Buttery.

The Bunsen Battery.

The Cail)on Battery.

Nickel Plating Battery.

Fuller's MercuiT Bichromate Battery.

The Leclanche Battery.

The Diamond Caibon Battery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

ClasslScatlon of Batteries.

ELEMENTARY DATA.

The Electric Current.

Ohm's Law.
Conductors and Insulators.

Direction of the Current.

Connecting Batteries.

Cells Connected is Series.

Cells Connected in JIultiple Arc.

Recapitulation.
Work.
External Resistance.

liules for Connecting Batterlea.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Coils.

Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
Pufh Buttons.
Buzzer.
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hejs System.
The Western Electrio Company's System.
The Double Wire System.
Partrick & Carter System.

The Electro-mercurial Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms,
Electric Gas Lighting Apparatus.
Portable Gas Lighters.

Apparatus for Public Buildings.
Apparatus for Residences.

A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

RUNNING ELECTRIC WIRES.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Ois Lighting.
Wiring Elevator Annunciators.
Bpst 'Time for Wiring.
Extra Insulation.

TESTING INSTHUMENTS.

Detector Galvanometer and the Magneto
Bell.

Tests for Faults.

Bell Hangers' Tools.

Wire Tables.
Specifications for Wiring a Hotel.

.(Just ready.).

,2,.'i00 Copies.

.2000

.2,000

.2,500

Incandescent Wiring naud-Book, 2d Edition.
Bell Hangers' " " 1st "

" 2d " .

. .(Just ready.) 2,.'')()0 Cop'es.
2.500
1.000

Total within Eighteen months 15 OOU "

Dynamo -Tenders' Hand-Book.

BY F. B BADT.

PRICE |1 00. First and second edi-

tions exhausted ; third edition now ready,

making fi.oOO boots printed to date, con-

taining additional pages and moonlight

schedule f jr 1890. 93 pages, 70 illustra-

tion', flexible cloth binding, size of type

page 5}x 3 Inches. Designed for dynamo
tenders and linemen, stationary and ma-

rine engineers. Jtist the hook for men
who wish to learn how to operate and care

for electric light installatio . s. The only

book of the kind in the English language.

TABLE OF CONTENTS.
ELEMENT.IRY DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.

Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWBB.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.

Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINES.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Starting a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets
Testing the Wire Colls of a Dynamo for

Contact against Iron.

DISEASES OF DYNAMOS.
Non-General ion of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
Tiimmlng and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

I
meter.

Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.

Ground Detector.
Switch-Board.

ciRcnrrs or lSads.

Outdoor Leads for Arc Lighting.
Outdoor Leads for Incandescent Lighting,
Arc Circuits inside of Houses.
Incandescent Circuits Inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMULATORS.— DEBCnirTION AND OPER-

ATION OP ACCUMULATORS.
SAFETY RKOCLATIONS.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electilcal Control.

Incandescent Wiring Hand-Book.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

BY F. B. BADT.

PRICE $1.00. Type page 5^x3 hiches,

flexible cloth binding, li pages, 41 cuts,

and 5 tables, three of which are 12x18
Inches. These tables give at once and
without any calculations, the size cl! wire
requ'red In ea^h case for any percentage of

loss. First edition exhausted, second edi-

tion containing additional matter now
ready, making 5,000 copies printed to date.

A timely book, containing full lllustratiouB

for incandescent wiring and complete in-

formation concerning methods of running
wires, location of safety devices, splices,

insulation, testing for faults, wire gauges,
general electrical data, calculating sizes of
wire, wiring of fixtures, elevators, build-
ings, isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire System.

METHODS OP RUNNING WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building Is Being Con.

structed.

b. In a Completed Building.

LOCATION OF SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.

Conductivity.

Divided Circuits.

Work, Energy.

CALCULATING SIZES OF WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

Office Building.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges in Circular Mils.

Table No. 2, Electric Light Conductors.

Table No. 3, .50 Volt Lamps.

Table No. 4, 75 Volt Lamps.

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting.

BY PHILIP ATKINSON, A. M., PII- D.,

2S0pagep, IS mo. 104 lUartratlona. Price $1.50

This book is a revision of the popular series

of articles which ran through the Western

Electrici.\.n under the same title. A
complete and comprehensive treatise on eUc-

tric lighting giving the latest practical facts

with the least amount of technieaMty and

mathematical formula^; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricitt a Mode of Molecular Mo

TION. PRINCirLEa OF TUB DYNiMO.
The Armature. The Commutator. Closed

Circuit and Open Circuit. The Brushes. The
Field Magnets, The Djmamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Current DYNA>t03.

Principles of the Alternate Current Dynamo.
The Slemens-Halske Dynamo. The Lontin Dy-
namo. The Gordon Dynamo. The Westing-
house Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dvnamo. The West-
em Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhauseu Dynamo. The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-

lation. Quantity and Intensity. Electric

Units. The Volt. The Ohm. The Ampere.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car

pentler Ammeter. Ayrton and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Ferry's Spring A'oltmeters and Ammeters.
The United States Electric Lighting Co. 's Am-
meter. Tlie Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's

Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

The Arc Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jabloehkoff Electric Candle.
The Jamin Electric Candle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-Duboscq Lamp. The Serrin

Lontin Lamp. The Brush Arc Light Lamp.
Tub Incandescent Lamp.

Reynier's Lamp. Earlj' Esneriraents. In-

candescent Light Carbons. The Edison Car-
bons. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. (General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

The 8tora«e Battery.
Electric Storage. Plante'e Secondary CeU.

Chemical Reaction in the Plante Cell. The
Planle Battery. Faure's Secondary Cell.

Chemical Reaction in the Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates, Electromotive Force.
Resistance and Current of Cell. Weight of

Cell and Thickness of Plates. Cause of

Buckling. Variable Resistance of Electrolyte.

Inspection. Formation of the Faure Battery,
The Julien Accumulator.

Electric Distrtdution.
Arc Light Distribution. Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation. Series Multiple Installa-

tion. Combined Arc and Incandescent In-

stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current System. Meters. Fuses.
Switch Boards. Lighting Mines. Installa-

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO., 6 Lakeside Building. CHICAGO.
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Primary Batteries
FOB

Household, Experimental, Scientific and other Pnrposes.

JAMES H. MASON,
MAKDFACTURISG ELECTRICIAIS,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Lighting.

GREAT IMPROVEMENTS.

Gnaramteefl as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

BARNES' FOOT
POWER LATHES.

Barnes' Foot Power Lathes. 16 different

styles and sizes, suitable for all classes of

work from the Blacl^smith to theJeweler.

There is no application of foot power
equal to the Patent Velocipede, used with

these lathes. Thousands of them are in

practical use in the shops of metal and wood -workers.

L. G. Woolley, of Grand Rapids, Mich., says; "1 wish to say
that I have owned and used two of your No. G foot power lathts
now about five years. The tools have been put to hard and cun-
tmuous work in my laboratorj', and it (rives me pleasure to say

_ _ _ that up to this time, no repairs of any kind whatever have been

needed, indeed the tools are al! and more than what you claim for them. . ^ .^ . . . ,.. .^ .

Mt time is devoted exelusivelv to invention and experimental work in elertncity. In doing; this it is neces-

sary to'have accuracy, and wide range of adaptation to different work.^ Your excellent lathes and superb foot

power is all that could be desired by anj- one in need of a flrst-class tool."

Send for catalogTie of wood and metal workers' outfits.

W. F, & JOHN BARNES CO., No. 761 Ruby St., RockTord, 111.

G. A. HARMOUNT,
MANAGKR

iONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES.
IVESTEICIV AKEXT FUK

ALFRED F. MOORE
. tl-ST.A.BLI.SHKI) IviO. I

ELECTRICAL WIRES AND GABLES.
Electric Light, Annunciator and OlRce Wires. iDcandescent and Battery CordS;

fact, every kind of Wire known lo the Electrical Trade.'

ELECTRIC RAILWAY
SYSTEMS.

More than one hundred different

street railways in operation
or in course of con-

struction.

More Than 175
separate orders

From Street Railways for Electrical Equipments.

The Sprague Electric Railway System has
been proved to be the most

DURABLE,
RELIABLE,
ECONOMICAL,
CONVENIENT.

ELECTRIC RAILWAY k MOTOR
comPA.nr'S',

16 and 18 Broad Si., NEW YORK.

THE HEISLER PATENT LONG DISTANCE
INGANDESCEIIT ELECTRIC UCET SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Sprcially adapted for Street, Comniercial, and Domestic Illumination from Central Stations. Plant may be located
where power can he secured Cheapest, even if miles distant from the Lighting. Safety, Reliability, and Financial Success
fully demonstrated. Plan of Wiring ihe 8imple-t, Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Limps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contained, and Perfectly Automatic.

SEND COB CIBCiri.A:R. COBRESPOSIDEKCE 80I.IC1TEI>.

HXSISIaBR ZSXmXSCTRIC lalGHTT CO.,
809-8I7 South 7th Street, ST. LOUIS. MO.
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ELECTRIC RAILWA! SYSTEM
BY THE VERDICT OF OVER FIFTY RAILWAY COM-

PANIES HAS BEEN DECLARED

A PRACTICAL AND COMMERCIAL SUCCESS.

Schedule Time Regularly Maintained,
No Destruction of Apparatus,

Slight Cost for Repairs,
^ARE THE DISTINCTIVE FEATURES OF THE^

Ibonsoii-EoQslon tailway System I

FIFTY ROADS IN OPERATION.
THIRTY ROADS UNDER CONSTRUCTION.

TWENTY CONTRACTS JUST CLOSED,
MAKING A GEAND TOTAL OF

'

ONE HUNDRED ELECTRIC RAILWAY COMPANIES
USING THE THOMSON-HOUSTON SYSTEM.

Illustrated and Descriptive Pamphlets Furnished to Prospective
Purchasers.

THOMSON-HOUSTON ELECTRIC CO.,
MAIN OFFICE: 620 ATLANTIC AVE., BOSTON, MASS.

148 MiGbigiin Ave, Gbicago, III. Wall and Lloyd Sts., Atlanta, 6a. 403 and 406 Sibley St., St. Paul. Minn.
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THE Knapp Electrical Works
General Western Agents,

-7^£I-

PERKINS ELECTRIC LAMP CO.

TO FIT ANY SOCKET,

ALL CASDLS POWERS,

AKY YOLTASE,

AHY EFFICIEHOY.

The following are a few of our testimonials:

Your lamps (Perkins) instead of lasting 600 hours
have averaged over 1,000 hours without s^rowing black or
dim.

—

Chuech Geees Electeic Light Co., Boston, Mass.

The life of the lamps is more than guaranteed, and
when burned out they are p'rfectly white.—H. Heuck,
Heuck's Opera House, Cincinnati, Ohio.

The lamps average their full guarantep, and some have
been burning 3,000 hours. — Oaklan^d Papee Co , Man-
chester, Conn.

We have run all our lamps (Perkins) over 1,300 hours

and none of them have given out yet.—Z. Ckane, Je. &
Bed., Dalton, Mass.

The light bums up to 16 c. p., is clear, and does not

discolor.—J. D. Wiltkout, O. W. Holmes Hospital, Bea-
trice, Neb.

They (Perkins lamps) have more than met our expecta-

tions, as they excel the guarantee by some 3,000 hours.

—

H. B. Claflin, New York.

GRIMSHAW WHITE CORE

= FOR=:

TELEGRAPH,

TELEPHONE,

SLECTRIC LIGHT.

McLennan S^witcli. Paiste S^wltcli. Arc Lamp Wall Switcli. Arc Lamp Ceiling- S-wltch.

4nSCALES COMMUTATOR COMPOUND
NO ELECTEIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

THE KNAPP ELECTRICAL WORKS,
54:&56

Franklin St., CHICAGO, ILL
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O^HK

^^y^ 171 RANDOLPH ST., t/^

C-H-I-C-J^-O-O.
MANUFACTURERS OF

BARE AND INSULATED

WIRES AND CABLES
--A-i\ri3

GENERAL ELECTRICAL GOODS,

Catalogues or Quotations upon Application.

NO CHARGE MADE CUSTOMERS FOR EXPERT ADVICE.

-ZL la.r^e and ^wrell a^ssorted
stools: of Sliield Brand axid

HaTbirstia^wr 'SZSTires oonstantly on
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THE BRUSH ELECTRIC CO..
CLAIMS THE EXCLUSIVE RIGHT TO
MANUFACTURE, SELL OR USE

The enjoining clause of tlie Decree of the Court in the case of The
Brush Electric company vs. The Fort Wayne Electric Light
company is as follows:—

"6. And it is hereby ordered, adjudged and decreed that the said defendants, the Fort
"Wayne Electric Light company, Henry G. Olds, Perry A. Randall and Ranald T. McDonald,
"together with the officers, successors, or assigns, agents, attorneys and employes of the
"defendant corporation, be, and they hereby are, perpetually enjoined and restrained from
"making, using, selling or vending any arc electric lamps in which two or more pairs of

"carbons are independently adjusted and regulated by one and the same regulating mechan-
"ism, and are separated and burned successively, to secure the continuous burning of one
"pair of carbons prior to the establishment of the arc between the other pair, substantially
"as described in the specification, and claimed in the first claim of said letters patent, No.
"219, 208. and also from making, using, selling or vending any electric arc lamps contain-
"ing the invention, or inventions, substantially as described in the specification, and claimed
"in the second, third, fourth, fifth or sixth claims, or any of said claims in said patent, No.
"219, 208, or any imitation, or substantial equivalent thereof constructed substantially as
"described in said specification, and as claimed in the said first, second, third, fourth, fifth or
"sixth claims, and that an injunction issue forthwith accordingly. And it is further ordered,
"adjudged and decreed that the defendants pay the cost herein to be taxed, and that the com-
"plainant have execution therefor."

ARC LIGHTIN6 APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENCE LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
FORT* ITITAYNXS, IND.,

^laiiiifnctarcrs of the

SLATTERY INDUCTION SYSTEM
OF

incandescent Lighting,

-AND THE

WOOD SYSTEM
OF

Arc Ligliting.

SUHERY DYNAMO. LAMP AND CONVERTER.

The Most Carefully Worked-out and Complete
Alternating System of Electric Lighting

in Existence.

Armatures and Converters Guaranteed. 12—16
Candle Power Lamps to the Mechan-

ical Horse Power Guaranteed.

WOOD DYNAMO.

CORRESPONDENCE SOLICITED.

MAIN OFFICE AND WORKS, FORT WAYNE, IND.
NEW YORK OFFICE,

I 15 Broadway, Boreel BIdg.
SAN FRANCISCO OFFICE,

2 1 7 Sansome Street.

CHICAGO OFFICE, PHILADELPHIA OFFICE,
185 Dearborn Street, First Floor, 907 Filbert Street,

W. J. BUCKLEY, IManager. C. A. WILBUR, Manager.

PITTSBURGH, PA., 533 Wood Street.

CITY OF MEXICO OFFICE, F. ADAMS. Successor.

BERai^LiLITIT & CO.,

ELECTRIC LI6HT, GOMBINATION

ADAPTED TO ANY SYSTEM OF INCANDESCENT LIGHTINa

ALL APPLIANCES FOR THE EDISOH ELECTRIC LIGHT,

Illustrated Catalogues, Designs and Estimates Furnished on Application. Correspondence Solicited.

Office and Works, ] -ivT-E^iir 'vrfc'oxr i
Show Rooms,

292-298 Avenue B, j

W-t'W ICUillV
\ 65 Fifth Avenue.

T. W. WILMARTH & CO., 227 State Street, CHICAGO, ILL
AGENTS FOR OUR FIXTURES IN THE NORTHWEST.



$8 per Annum. EVERY SATURDAY. 10 cents per Cory
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freson's Self-Adjusting Leather- Link Belting.

Patd. Sov. 18, '86.

Eacedally adapted for
all Electric purpoaes and
other higb-speBamachin-
erj.

Send for Ireson'a Uias-

trated Treaties on Self-

Adjnatlng Leather Link
Belting, famiehed gra-

tultonely.

Manfd by CHARLES L IRESON, 97 High St., Boston, Mass-

THE ACME OF FINE CONSTRUCTION.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACTURERS OF AND DEALERS IN '

EVERYTHING ELEGWGAL
SEND FOB !S56-FAOK CATAI.OeGE,

111 Arch Street, BOSTON, MASS.
tpeniil tneNClF'i i

BAKER, BALCH & CO., Seattle, Wash.orci,/«t flb£«wce(
. ^ p^^^^ Seilers Electrical Works, San Francisco, Cal.

A fnll line of onr manQfacmrea can be fonnd at onr Agenclea.

Standard Underground Cable Co.,
Westinghouse Builoing, PITTSBURGH, PA.

G. L WILEY,iim6er, New York. F. E. DEGENHARDT, Manager, Chicago.

ROOT'S WATER-TUBE BOILER.
SAFE. ECONOMICAL. DURABLE.

AN EXCELLENT

ELECTRIC PLANT BOILER.
Adoptfd by tbe Edison Electric Iii{;lit Com-

Sianit-e at Philadelphia, Detroit, St. Paul, Colum-
aBtnd ClnciDnati; blao ihe Brueh. Electric Light

Co., of Lonisvllle. and others.

ABENDROTH & ROOT MFG. CO.,

28 Cliff Street, New York.
ROOT SECTIONAL SAFETY BO'LER.

BRANCHES: BOSTON, Philadelphia, ^ ew Orleans, Dallas and Chicago

(2131)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie India-Mlier and Gntta-Perclia Insulating Co.

Vulcanized India-Rubber Cables, to any
bpecification up to S,ooo Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, anv miilage. Flexible
Cords, Silk, Hemp, ' Cotton. Dynamo
Wires and Cables, v-^ry pHable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

manufacturers of

Three and Two-wire Ca-
bles, to any specification

up to 8,ooo Megohms per
knot.

Cables oi High insulation

and Long Life, all millage.

WM. M. HABIRSHAW, F.C.S.,Gen'l IVIgr., Offices: 159 Front St., NEW YORK, U.S. A.

Western /gents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marine
Cores to any Millage
or Specification up to

g.ooo Megohms per knot.

Two -Circuit Concen-
tric Cables, both cir-

cu ts, 9,000 Megohms per
knot.

Navy Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber cov-

ered, for Marine Work.

Pliable Cables,
Search Lights.

foi

Insulated Wires and Cables.
Tlie ackno^tvledsed. Standard for durable and Jiigfli in-

sulation. Us merits proved by a record of over quarter
of a centuary. Adapted to all electrical purpose*-.

CELEBRATED RERITE TAPE FOR INSDLATIN& JOINTS,

Electric Light and Power.
Telegraph and Telephone,
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use.
Sub erranean Use,
Submarine Use

Concealed Wiring in all Locations

GEORGE R. PRESCOTT, Jr., Gen. Agt., 16 Dey St., New York.

T^'. Western Electric Co., Chicago, 111., Sole Agents for the West.

ANSONIA GRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire- Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Rods, Sheets, and Plates.

'WA^iW'WO'^^ /.<//// 'Mm^mmm
CUT SHO\V]N« STYLE OF INSULATION.

a.—Copper Wire. b. b.—Two Braids, saturated ^iUi Fire-Proof Insulartoo.
with a black, VVeatber-Pro«»f ComposlUon.

Approved by New York Board of Fire Underwriters. Sainpies furnished upon application.
Copper Wire, bare and covered, of every description.

FACTORIES:

Braided Cotton, saturated

Pure Electric

wARCRnnuc. \ 19 and 21 Cliff Street, New York.
wAKtKuunr.i>.-^

133 and 135 Wabash Ave., Chicago. ANSONIA. CONN.

THE EDISON MACHINE WORKS,
MANVFACTUBEBS OF

WeatherproofWire. Insulated Iron Wire. Magnet Wire, Rubber Covered House Wire.
Annunciator Wire. German Silver Wire. Offica Wire. Flexible Brush Holder Cable.

Gas Fixture Wire. Arc Lamp Cords. Tinsel Cords. Flexible Cords.

Telephone, Telegraph and Electric Light Cables.

PARAGON TAPE.

JAMES F. KELLY, General Sales Anent. - 19 Dey Street, NEW YORK.
WOBK8: SCHJSJSTECTADT, iV, F.



WESTERN ELECTRICIAN. July 26, 1890

THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent "''

''*'^^iS'!^:S^.o,_ir..

£lectric

liighting Apparatus.

115 Broadwav, New York, N. Y.
210 W. 4tli St., Cincinnati, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
1 1 r, N. 3d St., St. Louis, Mo.

15 First St., San Francisco, Cal.

Electric Railway
Eqnipment.

Electric Motors.

A REMARKABLE GROWTH.
(From till- Kbclrlriil \V,„lil, \iw York, Jlarch 20tli. 1S«).|

Electric liighting by Ga» CompanieM.'^

In Prof/rcssiue Ai/e for October 1, 188ci, was published a list of gas
compinies operating electric lighting plants; in the present number we
repeat the list, with the most complete additions and corredions it has
been possible to obtain, down to the hour of going to press. The former

list was far from being complete, notwithstanding every effort was mtde
to have it so, and there are undoubtedly numerous omissions from the

present one, though it is beyond question more nearly perfect than the

other.

From the list published last October it appeared there were at that

time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 3GG companies,
operating a total of 21,313 arc lights and 5.5,b90 inoandesoents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as

below. But it is pertinent to state here that some companies in the list

have failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

Syst<?m

.

.Vrc.

11,(W4

Brush :V'o4

1,S18
-.SO

rn
(113

56(i

1 nltt-d States
S.:),i|vkT

Itall
"

....

We.-lHm ElfcIrIP

Fori Wovno Jeiint'y

.r.^nn*^' 1 Inil. or Ft. Wayne not spccifted)...
Ifffi

8^4
285
'»2

llfi-iltT , .. -- - - -

Lift

S|>*'rry

K.xr'-l-ior

isn

!W

Ijit

Kiilier lu

ai,8I3
Criind total of Art- ami rnnunli'sceril MylilH rr,-^.3.

Inc. Tolal.
B.Ka; iii.nio

S,™i4
ir.rio 27,V10
lUySK 10,-aii

3\STh 4,t«8
4,4i'i l.GTo

-»1

til8

i-)0 Mil
TIM

TJO iisr.

a-ii

as
ia

900 SIX)

3(10 4r>9

I.HI

!H)

m
31
10

190 Tr,i03

This exhibit is an evidence of the rapidly growing conviction on the

part of gas companies that the proposition, which it is well understood
/Voyre&S(/'« .^.y; was first to advance, that gas and electric light supply

should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication oE the list six months hence will

see it again doubled.

'progreitnUe Agf, March l.% 1H80,

I
Kinm the /ileHriail WaiM, New York, .June 14th, 1800

|

Electric Liighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of eleotricity by gas
companies throughout the country. We have previously referred to these
figures, and now take ]>leasure in presenting them in full. In the follow-
ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

Sytilein Arc
'riioinsoit'llou^ton UA^Zt
Ilnisli .

Wostlpfjhoiiae....
Edison
Airipnciui
I'niteil StjllC's

IScluivlRr
Hull
^\'eslern KIpcrIt:
Kort Wayne . .

.

Van Depoelc
Watf rlionsi' ....

lli'isler

Itemlnglon....
Sperry
B.xcelpior
llochltuui^en
Weston
Kiillor

Reliance
National
Bernstein

11,090

3il

'

i,.'.3r

(BW
i,>ni!

rss
i.rwi

4.V)

J87

KiO
!»>
70
138
10

Inc
4.'..0K.

4,2511

411,167

13,833
175

11141

8,00}

3,815

m

i.ono

ai5

T0I0I 11,558 132,771

The very great growth of this branch of the electrical industrv

during the past year is shown in the following figures:

IS8!) 18110.

Number of "as com]»!inie« operating electric IIkIiIs aoo 3(M
Number of (llffereiit electric light fyetems used 21 23
Number of arc lights operated 21,313 31,058
Number of incantleecent lights operated..: 55,800 189,771

It is no wonder that Pror/ressive Aije is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricicy for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above
requires no explanation or comment, and THE SYSTEBI which is being used more generally by Gas Companies than
ALL OTHER SYSTEMS COMBINED can have no better commendation than this fact, when it is considered that

Gas Companies, in buying electric lights, look

FIRST. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business

obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies, Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights.

Tola! number of lights iu use by Gas Com-
piiDies

• re Lights. IncandescenI LIghtt.:

March 20. < June 14,

1889. ! 1890.

81,313

THOMSON-HOUSTON lights by Gu Companiet. . 11,084
JsunilHir lights of all otlier systems liv Gas

Companies ".

10.229

Proportion of Thomton-Houtton to whole number;
of lights 62^

March .20,

1869.

31,558

16.927
I

14,031

B3 6.I0;;

•I line 14,

1890.

55,«90 132.771

8,826 45,055

47,064 87.716

1S7-10;:33 9-10<i;

Arc.

T. H. Sy$.

tern.

Lights in use as per clipping, .Inne 14, 1890. 16.927

jLights in usk as per dipping, March 30, 18»i) 1 1 .084

I

i

Increase
|

5,843

j

^Percentage of increase 62 7-10j{

All other
Systems

14.H;il

10,229

4,402

43ir

Incandescent.

. H. Sys- All other
tem. ' Systems.

45.056 87,716

8.826 47,064

36,229 40,652

410}f 86 8-10;?
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To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
MAirOPAOTUItEBS OP

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from,

H6H.P.to60H.P.

The supremacy of "THE BAXTER MOTOR" over all others has been thoroughly established,

and we are now prepared to fill orders promptly.

E-^-ory AXot^xr ±m Griia.rcixi.'teec]..
Send for Price Lists and Testimonial's. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Cliase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agert, 103 Adams St., Room 8, Chicago, III.

S0« 8UW

I

OF PITTSBURGH, PA.,

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

ElOBESrr?SHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED, ETC.

AD^APTED TO ALL S

, ;;|^ 729 BROADWAY, NEW YORK.
(P -.;--. .1.^ ^^^^ WAVERLY PLACE), and

fo^^^ig-V^ 43 SIXTH AVE., PITTSBURGH, PA.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, - • IOWA.

Complete Central Station
,.T^X3

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OUR 0717AMOS are unsurpassed by any made for eflBciency,

automatic regulation, and general workmanship.

Licensee of the Kenowned JPerklna Incandeseent Lamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway CSrcuits and Central

Stations; any voltage, highest eiEciency, all sizes.

Prices Reasonable. - Write us for Catalogue and Price List.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

MANITTACTITRERS OF

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, Power and IVIetallurgical Purposes.

ADVAXTAGBS CliAIJIED :—1. Solidity of Constructton, together wlih good

ivorkmaneUp, therefore smooth-iiinning ind durable. 3. Cotered Strnclnre, theiefore pro-

tfctlon from exterDal irjury. 3. Paris Constrncted Separately, therefore all easily re-

movable and acceesible for attention or lepiir. •*. Antomatic lynbncatlon, Jonrnals
ranlillis in oil therefore wastes no oil and reoulres little attention. ». Current «»eil*'ratea

with Lea^t Sparklnsr, therefore small wear of brashes and commutator. 6. No Scattering:
or Lines of Force, therefore high etliciency and no attraction of pieces of Iron, and no mag-

netizing of watches and compasses.

AGEiXTS BOSXOi^'. Mass.. Hollzer-Cabot Electric Co., in Arch St.—

TVII.KESRARRE, Pa., A. C. Robertson & Co., 51 W. Market St.—BAl,XI.WORE,
Md., Electric Construction & Mfg. Co., 108 N. Eutaw St.—AITGITSXA, Ga., W. Edward

Piatt 70S Broad St.-ATJLA]^XA. Ga.. Jos. S. Cook & Co., S W. Wall St.-FORX
«VOKXU, Te-i. I. T. Harrell.-CI>E»'E1.ANI>. O., Cleveland Electrical Mfg. Co., 832

Sheriff St —DEXICOIX. Mich.,Markle Engineering Co.. 133 jeflerson Ave.—SX. PAUL,
Minn C. J. Thomson, 320 Roberts St.—i>iASHVIljI.E, Tenn., J. W. Braid, 207 Union St.

VEIWUR, Col., L. C. Rice, 1762 Blake St,
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TTHE IVATKOlVA.t, CARBOIM CO
CleT7-ela<n.ca., Oli.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.
GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
E^OEL

INCANDESCENT
CIRCUITS.

Burning 2 In Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state System and VoItag;e Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

J. H. REID, General Acent,
Room 9, Metropolitan Block, CHICACO.

CROSBY DRY BATTERIES
FOR OFEIT CIRCUIT T^ORS.

ELECTROMOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 10 AMPERES.

ADVANTAGES OF THE CROSBY DRY BATTERY
THE CROSBY DRY BATTERY is tlie best Open Cirruit Battery in (In-

market. K posses-ws all th*- iulvantaK<-s claliiicil fur any Oppn Circuit Ballery. and Ih

capable Of performltiK more work than any other. In addUlon to tlilH, It la the niosi
reliable, inont compitPt, most (liirnlde and siinnle^it ct'II yt-l disoovcri'd. It is nn

conslnicted Ibal It is not cleHiroyed or seriously Injured liy sborl rir<-nit in;;, and wo
are prepared to prove at anytime that Its iHi\vi>ror re<'iiperiition Is nr<ip<irilnnately great-

er than that or|anyothi'r. For Electric Bells. Oa« Llyhlini:. Bumlar Alarms, Aiinnncliitors,

Teleiihooe-H, Microphones. Medical EU-ctrlcal Purpusi'jt, Eh-ctrlcal LMocks, »nd all the iihps lu

which Open Circuit ButltTles may !>« put. It bas no e<iual, whether It he conipar»<l with
Liquid or other Dry JlattrrleN. We Kuaraotee ileiioluri/ation. absreiiee of
oironHivH ery)4talll7.ation and perl'ei-t rleanlineHM.

1 he Crosby Battery 1h the only Dry Battery sold seinl-eliiirsed. It does not
work nnlll wanted.

Tlie preference as lielut^en LiMobl and l>ry Batteries should always he Riven to

the latter, provided thp aiii'Htiii nf workliiir powt-r required and a constant current can Iw
olitalned, >'o forni i»f l)r> Itatt4'r\ has as jet lieiTi plaeeil hefore tlie public. ex<'ept
the Crosliy Dry ll;it t.T\ , uhlch will di. tin- wnrk <>i Wet Uatterles and Kivt- a i-on-
Mtant HUppty i»f i;ii<:tri« it> HiittUit-nl lor rfliiibb- Open Cireiiit work at all
tlmeH. The advantuiiCi-^ of a Dry Battery are ohvluus. )>ec&u8e Wet Batterlfts, of whatever
fomi, are coiistantly jrtvlnB out otfenslve odonj and HpollinK everything with wliicli their
fames conic In contact. They are dLnaicreeahle and uncleanly machine. unslKlitly In appear-

yfSr
'?

Crosby
Electric Company.

CROSBY DRY BATTERY.
li e: wr T o II ic , 'w. a. .».

ance. and easily broken and injured. The Crosby Dry Battery is perfectly clean,
emits no destructive frtv<es or acids, and, after onco Ijelng prooerly connected, re-
quires no attention whatever, wlille the Lhnild Batteries are frenuontiy in need ot
hpinti cleaned, and tlie solution used must constantly he renewed.

The Crosby Battery 18 not nft'octed by teniperatnre ; whether liot or cold, It

is tu|ually capable of perrorniing the work for which it is intended,

The Crosby Dry Battery is only Intended for Open Circuit "Work. If, how-
ever, tbroiiBh an accident. It iiecomes Short Circuiteil, it recoups itself. This can-
n t be said with eiinal truth of any oilier Dry Battery known.

The Crosby Dry Batteries are manufactured In dilt'erent si/es and forms, to
suit the needs of dllferent purchasers. The iiuantlty of current reijulred for any Riven work
can be aecured by a chanRe In the form ami size of the battery. Fur rluRlui; bells and work
of that character, the Cylindrical Batteries are to be preferred; but In Instances where very
low Internal resistance Is desired, as in telephone work and for metllcal electrical purposes,
the reclaiiRuIar form Is the better.

The (luantlty of current in the Crosby Dry Batteries Varie»* froin one to ten
amperes, accoraluR to the size aud shape, while the electromotive for«* remains constant
at l..'>5 viiits,

To use Ihe Crosby l>ry Battery is to approve and Indorao 11. It will rIvo perfect
satisfaction. Comparison with other batteries Bliows Us superior itualltles.

CYLOTDRICAl,.
BIZK IH INCDE8.

Height.
»«

s.

RECTANGriiAR. TELEPHONE.
8IZE IN INCHES, SIZK IN INCHES.

Diam. HelRht. Width. Length. HBisht. Width.
an No. a 6 X IH X -IH liOiiB instance 754 x it% :

No. 3 » X l!4 X S Telephone 714 x « 3

K-OTHER SIZKS AUffD SHAPES TO SUIT PURCHASERS.

L<*n(rth. Price.

4U 1.50

[COPY.]
CROMBY ELECTRIC COMPANY, New York.

OFFICE OF FLEMMINO'S ELKCTBO MEDICAL iNSTRtiMKNT MANUPACTOET,
No. lOOit Arch Stbekt, Philadklpiiu, March S. 1890.

ORNTLEMEN:—Tlie opjMirtunlty of expresslnR to you my views In reference to the I>ry Cells made by your (inn Rivea mo Rreat pleasure, and I do not hesitate in descrlbluR my experience with some of them, I charRed and
connected one of your No 1; wiuare cell» with one of my rapidly Interrupted 1-obm reslstanro priinarj' c<i1Ih, stanlnR It Jan. 'JH. IHIK). at 1P.M., kept runninsr all nlRht and followlnR day, Jan. 2ii when at 4 P.M. it became
accidentally short circuited, and remaining ho unl^l tJ P.M. The cell wa.H then ruieaserl and allowed to recuperate till Jan 30; 7:30 A. M.. started again, and left runninRtlli Feb. 13, stoppintrdurluR night time. Thus, In
fleflance or a lwi»-hour short circuit, thl-s cell functionated :i71 coiiMtcutlve boure, aresult never before att.ilned in all my experience with open circuit battery cells. The same cell, being recharged afterward, still retains its

worUnir capacity, apparently an giiod as previous to its testing. Very respectfully, (Signed) O'lTO FI^EMMIMQ.

THE CROSBY ELECTRIC CO.
Judge Building,

j
Fifth Ave. &Sixteeth St.. NEWrORK.
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ELECTRIC

lY am
190 £192 Fifth Avenue, CHICAGO, ILL.

BOTTOMLEISS
PIT TO CATCH THE UNWARY.

Such tests as those at Denver are valuable, and we would not consider it to our

credit to try to "conceal'' the reports. We make it our first aim to do everything we
can to improve and advance the science we love. If SllXIPljiZSX "WIRS will

not stand practical scientific tests, we wish to know it, and will then cease to sell it.

We will not give unusual rates on a large order and charge smaller customers all

the more. Our quotations are uniformly as low as the quality of the wire admits.

The now famous order for 1,000^000 feet of wire, was refused by us because

a reliable insulated wire cannot be made and sold at such a price.

WE INVITE COMPARATIVE TESTS FROM ALL SIDES.

Do you remember Mr. Harbor's Kansas City Measurement?

Average resistance per mile, P. & B. 1 133 305 Ohms.

GRIMSHAW, 1 842 210 "

OKOmTE, 2 250 530 "

SIIKEPImIIX, 3 311 951 '

"THAT IS WHAT TALKS."
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The Detroit Electrical Works

ELECTMC RHLWtr SrSTEM,

CHEAPEST.

SIMPLEST. BEST.

The Detroit Electrical Works, Detroit, Hicli-

None so Good, None to Equal.

MCINTOSH & SEYMOUR
C
O
M
P
O
u
N
D

WESTERN POWER CONSTRUCTION CO.,
COBBESPONDfCNCE 80I/ICITKD. 144 ADAMS ST., CHICAGO.



July 26, >^90 WESTERN ELECTRICIAN.

THOMSON-HOUSTON

403-405 Sibley St., ST. PAUL, MINN. PORTLAND, ORE., Branch, 266 First St.

SOLE NORTHWEST AGENTS FOR

Thomson

-

Houston Apparatus.

ARC AND INCANDESCENT LIGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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Edison Manufacturing Co.,
16 Sl 18 BROAD ST., NEW YORK.

EDISON LAMPS.

No. 1.
No. 1 Is the standard Bdlaon Base.

No. '•' 3.
No. .t l» the \^>8tlnEhonae.

The Edison Incandescent Lamp.

No. 2.
N0.2 lathe ThomsoD'Hoaatoo.

No. 4.
No. 4 la the Uniteil tiitatea.

BASES. Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other bases, |3A^P^
Nos. 2, 3 and 4 will be placed on lamps, when so ordered, without extra charge. ^9#^t^Eil^i

DDRABLE. EFFICIENT. ECONOMICAL.

United Edison Manufacturing Co.,
AX£hln. I>lstx*lot C3£ELoes:

Eastern District, 16 & 18 Broad St., New York ( ity. Mountain District, 730 17th St., Denver, Colo.

Central District, Rialto Building, Chicago, 111 Pacific District, Chronicle Bldg., S. Francisco, Cal.

Canadian District, Toronto, Canada.
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THE Best Solid Rubber Core Wire

In order to meet the demand for

an ABSOLUTELY RELIABLE, YET
LOW-PRICED solid rubber core-wire,

The Edison Machine Works have pro-

duced a new line of this class of goods
made up in all sizes, from No. 0000 to

No. 20. It is the equal in quality, finish

and durability of their other well-known
wires. Once tried, it will always be
used in preference to any other.

IT IS THE NE PLUS ULTRA.

FOB PBICES, SAMPLES, AND OTHER INFORMATION, ADDRESS

THE EDISON MACHINE WORKS
JAS. F, KELLY, Gen. Sales Asent, 19 Dey Street, NEW YORK.

f
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THE BEST or ALL
HE ITJLXIOITJLL

TRANSFORMER SYSTEM
OF INCANDESCENT LIGHTING.

SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPACITY, 500 16-CANDLE-POWER LAMPS.

Our Apparatus is of the Highest Efficiency^ Mechanically and Electrically.

W^ GUARANTEE ITS OPERATION, AND

We are Prepared to Undertake the Oonstrnctlon of Electrical Plants of Whatever Magnitude.

COR-R-ESFONIDEIICE SOLICITED.

NATIONAL ELECTRIC MFG. CO
EAU QIaAIRE, WIB.

»P

BAKER, BALOH & CO., Oen'l Agts.,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

Union Depot Hotel, Kansas City, Mo.
LITTLE, McDonald & CO., Oen'l Agts.,

141 East Seneca St., Buffalo, N. Y.
METOALF, reed & CO., Western Agts.,

1517 Larimer St., Denver, Colo.

CHAS. M. BLANOHARD, Agent,
Gtrard Building, Philadelphia, Pa.

li. N. COX, Agent,
16 Fifth St., S. B., Washington, D. 0.

W. N. GRAY, Special Agent,
Room 12 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower Building, No. 50 Broadway, New York City.

NATIONAL ELECTRIC DEVELOPMENT CO., History Building, 723 Market St., SanJFraacisco, ..Gal.
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BOTTOM-LESS
TO THE PUBLIG: We have recently received among other

large orders one for ^,Q)OOi,Q)OQi ft. of No. 14 A. W. G. B'd

Okonite Wire. This particular order was placed with us solely on the

merits of Okonite insulation, and after the company ordering had

tried all the low-priced Imitations. An advertisement appeared in the

last week's issue of several electrical papers in the form of a letter

which undertakes to give the result of an alleged test. In connection

with the letter referred to we beg to call attention to the following,

which explains itself:

"COPY."

THE DENVER CONSOLIDATED ELECTRIC COMPANY,
Brush Arc. C. Hi SMITH, President.

SYSTEMS : Westlrghouse Alternating. E. W. ROLL INS, Vice-President.

Edison Municipal. CENERAI. OFFICE, m
'TAW^^Wr • •

' M. D. LAW, Supt. and Electrician.

Please address all Communications to

1534 Lawrence Street.

1534 LAWRENCE STREET,
(DICTATED)

DENVER, COLO., July 12, 1 890.

CENTRAL ELECTRIC CO., 116-11 8 Franklin St., Chicago, lit

GENTLEMEN:—We beg to acknowledge the receipt of your communication of
the lOth inst. in regard to an advertisement, the same purporting to he a copy of a
letter written on our letter head and signed by H. Bottomley.

We beg to state that this has been done without the authority or knowl-
edge of this company, and should not have any weight or be considered at
all. We knew nothing of such a letter having been issued, and Mr. Bottomley
has surely no authority to give such letters, and it will not occur again.

Very respectfully,

THE DENVER CONSOLIDATED ELECTRIC COMPANY,
By C. H. SMITH, President.

WE WILL NOT MISREPRESENT OR TRY TO CONGEAL FACTS.

CENTRAL ELECTRIC CO.,
lit £118 FRANKLIN STREET, CHICtaO,

Connected by Private Wire with Postal Telegraph Cable System.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

IT IB UWEQUAiED FOR ECONOMY OF FUKL, HEOXTLABITT Oi

MOTION. AMD DtTEABTLlTT IN UBK.

SOLB BUIUDBRS

EDW. P. ALUS & CO.
RELIANCE WORKS. MILWAOREE, WIS.

tVrlte for onr CataloKnes.

ManufactDrers of and Dealers la

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 4I ani 43 SOUTH JEFFERSON ST.

BERNSTE[N ELECTRIC CO.

!NGANDESG£NT LAMPS
FOR

ARC-LIGHT GIRCOITS.

SIMPLE. RELIABLB. DTJRABIjB.

The only safe socket for series lamps, and the only

socket having insulating material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVENUE,

CHICAGO OFFICE. 190 Filth Ave.. GEORGE CUTTER. Agent

Incandescent Lamp Co.,
19 1

2" 1914 Olive Street. St. Louis, Mo.,

HAKIIFACTVItEBS OF

INCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

JUST COMPLETED
THE LARGEST AND BEST EQUIPPED

MUllllEmT UHP rUIIIIT
IN" THEJ WOE^LD.

Sawyer-Man Electric Co.,
510-534 'HT. 23d. Street,

>EPAIRED|i^ REWOUND ^' ^ - ^ -

ONES t5l\pS-tjLECTHICO;^ Cincinnati, Ohio.
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WESTINGHOnSE ELEGTRIG GC'S
Alternate Current System of Incandescent Electric Lighting war-
rants your most careful investigation.

Three years ago half a dozen central station companies run-
ning a few thousand lights, had adopted it. To-day it is in use in

three hundred towns and cities, and about 600,000 sixteen candle
power lamps is the aggregate capacity of the 300 plants.

The first dynamos the Westinghouse Electric Company
made are still in operation, but the improvement since that time
has been great. Electrically and mechanically perfection has been
attained.

The converters of the Westinghouse Electric Company have
the highest attainable efficiency, and are from ten to fifteen per
cent better in this respect than those of other manufacturers.

No central station can be operated to advantage without the
Shallenberger Meter. No gas company, however small, would
think of operating a station without meters, and the same reason-
ing is applicable to all electric light plants. Send for special circular

on the Shallenberger Meter.

The Westinghouse Electric Company was the pioneer in the
manufacture of alternate current dynamos in America, and all of

its apparatus is celebrated in this country and abroad for its dura-
bility, efficiency and the satisfaction it has given to purchasers.

The Westinghouse Electric Company has recently utilized the alternating current

for Arc lighting. Send for special circular just issued. A simple single carbon lamp
runs four nights without renewal of carbons. Dynamos of the following capacities con-

stantly kept in stock, together with a full outfit of detail, apparatus and lamps:

25, 40, 60, 125, 250.

No wall fixtures are required in the Alternating Arc System.

The machine is inherently self-regulating from full load to short circuit.

THE WESTINGHOUSE ELEGTRIG GO.,

PITTSBURGH, PENH., U. S. A.

BOSTON, NEW YORK, CHICAGO, ST. LOUIS, CINCINNATI, SAN FRANCISCO.

PORTLAND, ORE., CHARLOTTE, N. C, DALLAS, TEXAS.
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BURNLEY DRY BATTERY
PATE^TKU Jannary. ISIHI.

STRONGER than any open clrcnit

BATTERY on tte market.

BETTE R than any Dry Battery yet prodaced.

The most Compact and tlie Cliea|x;sl. DOc ptT cell. Discounts in

quantities and to tlie trade.

CHICAGO: Central Electric Co.

J. H. BUNNELL & CO..^t„";;v."s^ 76 Cortlandt St.. N.Y.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., NEW YORK.

Nkw York, )unc 9, i8f;o.

nc8Mr». Hazazer &. Stanley.
Gr.NTLEMEN :—Wc have used your Dust Proof Icon Box Bells for the

past five years and have always found them to give entire satisfaction and
should be happy to recommend them to any one ki search of a reliable bell.

Yours respectfully. AftCh'EERY C- PENDERC.iST.
Electrical Contractors,

(^6 Sixth Avmuc, NEW YORK CITY,

T. W. NEHK. Montreal. Acent or Caiia<la.

A. «4RCHBIST Jk CO., Denver. Aeenis for C-olorada.

L.OVIS B. HETTl , 126 ECdy St.. dan VrBnclNPP. Cal..
Ae^ot for the Pacific CoaHt.

ZSNGINZS.
Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SENI> KOK C.VT.VI.OGUK.

A.L.IDE&SON,MaiiQfactnrers

liPRIN«FIF.L.I», VIA,.

Chicago Olftce: 89 Lake Street.

SI, Loull Office: 313 Olive. Street

NEWYORKBELTING&PACKINCCO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
KOn IMECH.VNK-.VI. I'lIKI'OSK.S.

RUBBER BELTING PACKING AND HOSE.i\:^
."l^^ia

r-
3eo m
ft
lo

1

03

n

ENDLESS BELTS
Particularly adapted for Dynamo uses;

made of any width or length to

order, at a week's notice.

iCO

11

.SALESROOMS:
1I..\DELPIH.\, 30S CheBtnut St.
STON, S-i SmiimiT St.
rWCll. LSI l.nk.- SI.

, Liiris. :«irnil N. Main St.
n\"1':k'. null mil irih St.

Mil.KsTliN. lim Mi'.'liiiKSt.

\M> 11 M'lllS, 1 Monnw SI.

NNK.U'nl.ls, -is S.mitIi il SI.

EVE1,.\NII, IVil Sii|ii-n.ir SI.

N FIi.\N(.:iSr(i, IV -M.iin SI.

SALESROOMS:
ATI..\NT.\, If) Di-ciilur .St.

DKTROIT. Hi J-M Wi.odwiinl .\ve.
PALTIMdHK. 1-.' N, iluirl.-s SI.

liUFF.M.tl. IJl fjs W:iBliiMi.'lcm St.
KKW oni.E.'iNS. S-1-: N. i',.i,.i-.« St.
]C.\>'S.\S tlTV, l:)i, iiml l:lt:l W. f-'lli St.
KIC'IIMUND. 1J» KasI Miiiii SI.

BISHOP RUBBER COVERED WIRES.
BALATA INSULATED DROP CORD.

IT

KITOCKS

THEM
ALL!

il
THE ILLINOIS ELECTRIC MftTERIAL COMPANY, 341 ROOKERY BUILDING, CHICAGO.

INTERIOR CONDUIT U INSULATION CO.

Prof. Henry Morton says: "These wires showed no deterioration from I >( I

exposure to moist'air, fresli plaster, damp earth, etc. , after several months' exposure. ) (

Its insulating power also was unaffected by a like exposure to illum'natlng gas." | )•(
|

THE "BISHOP"
Al^rays Leads the Procession.

X>Xi3X>.A.X«.1?X7Zl.ZI

xx>>reiX7x:e.A.'X'Xoiv

.

INTERIOR CONDUITS

UNDERGROUND CONDUITS)

f Endorsed by the leadlnc Archltec's, Builders, Eiectric Light Companies,
! Wiring Contractors and Boards rf Fire Underwriters. Personally endorsed

( by Thos. A. Edison, Prof. Ellhu Thomson and other Electrical authorities.

Are equally successful and afford Cheapness, High Insulation

and Durability.

For Price liats, Samples and Cieneral Information, address

INTERIOR CONDUIT %i INSULATION CO. '«* '« °1?«^SfoL1o=n^pTeLe!?.=^
^°'*'^-

mis hItoe [j.

PDSH-BUTTON

PAiSTE rr; cut-out
ROSETTE,

DODBLE POLED.

CAP EASILY DETACHED.

ARTISTICALLY DESIGNED.

A contact of 10 amp. is guar-
anteed between cap contact

arms and binding strips on base
block.

H. T. PAISTE, IZth and Market Sts., Philadelptiia, Pa.

Kept in Stocl< and lor Sale by all Prominent Supply Houses.

CHARliS MUNSON, fREST.

FRAKKGMOSSfSECr &TBEAS'.

^aVJ^ 1 1! m 1 -n 1 1 n .1 1 h 1 1 1

1

1 1
1'

•^
it

PlTTSBUI^GH

N^y/YORK. New Orleans.

28.30.32.34 & 36. S. CANAL St.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

THE

Celebrated P. i^^ B.
ELECTRICAL COMPOUNDS.

rsfs-^

THE STANDARD PAINT CO.,
SOLE UAKUFACTUBERS.

59 Maiden Lane, - NEW YORK.
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Ferranti's Alternating Generators at

Deptford, England.

Much has already been written and published

concerning the electrical apparatus now being
installed at Deptford, England, bj- S. Z. de Fer-

ranti. The Western Electrician, however,

has for some time appreciated the fact that al-

though a great deal of matter has been published

descriptive of the plant the illustrations which
have been presented gave but an inadequate and
unsatisfactory idea of JNIr. Fer-

ranti's colossal undertaking.

With the object, therefore, of

placing before its readers illus-

trations which could be relied

upon as absolutely correct in

representation of detail, the

Western Electrician opened
correspondence with Mr. Fer-

ranti, and through his courtesy

is enabled to present the accom-
panying views of the interior of

the station. It is needless, per-

haps, to point out that the pic-

tures are reproduced directly

from photographs, and for this

reason make illustrations of

more than usual interest.

Mr. Ferranti writes: "The
photographs show the tv/o i,-

250-horse power dynamos
erected and the two 1,500-horse

power engines for driving them.
The whole of the ropes were
not put on at the time the pho-

tographs were taken, but I may
say that each machine is driven

by 40 5-inch ropes. The dia-

meter of the armature is 14
feet 6 inches."

Attention should perhaps be
called to the measurements as

given by Mr. Ferranti. Those
who have read carefully the

descriptions of the Deptford
generators will remember that

the diameter of the armature
of this machine has been given

as 42 fi-el. The italics are ours.

The "14 feet 6 inches" as now
given by Mr. Ferranti makes
the apparatus seem diminutive,

comparatively speaking, but
this is the correct size.

The visitor on entering the

Ferranti building is struck with

its enormous size. At first one
is lost in admiration of the

pluck and enterprise shown in

setting up business on such a

scale, but the feeling is soon
<|ualified by an uneasiness as to

whether the pecuniar}- risk is not unnecessarily
great in proportion.

The present position of the corporation as re-

gards mains ma\' be stated. They have made
and put down a mile or so of their own mains,
but they are not in use. They have, therefore,

to depend on the Fowler-Waring concentric
mains. These are too small, and with the load
now in use the loss over them amounts to over
1,200 volts. The outer conductor is only light-

ly insulated, and would not stand this, and the
leakage all along the line from it to earth has
given considerable trouble to the telephone
companies. The corporation has therefore been

obliged to use only the inner conductors of the

cables, leaving the outer conductors idle. The
action on the telephones due to the use of sep-

arate cables is avoided by crossing the leads fre-

quently.

One engine and dynamo is now doing the

Grosvenor Gallery work, and another engine and
dynamo are ready for work. The cables now
in use are Siemens' concentric for distributing

mains at 2,400 volts, and Fowler-Waring for

temporary trunk mains. The Ferranti concen-

FRRRANTI ALTERNATF. CURRENT GENERATORS AT I>ElTpnRD.

trie mains are being made, and about a mile has

been put down, but they are not in general use

yet. They have been officially and otherwise

tested, by cutting through the outer insulation

with a pick-ase until the outer conducting tube
is e.sposed. The joints are long cones, so that

any leakage would have to pass along a con-

siderable distance to get to the other conduc-
tor. Thev are formed with the aid of ozokerite.

The Montre.Tl city electrician reported to the light com-
mittee on the 2d inst. that since April I there had. accord-

ing to the re-arrangement scheme, been put in the east end
32 arc and 122 incandescent lamps, and a few moi e had still

to be placed.

Electric Work in Switzerland.
Emil Huber, of the Oerlikon Machine works,

.Switzerland, was in Chicago last week. Mr.
Huber is the son of one of the proprietors of the

Oerlikon works, and is making a combined busi-

ness and pleasure trip through the United
States. The readers of the Western Elec-
trician will remember that it is the Oerlikon

compan)', which is manufacturing Dr. Paul
Schoop's accumulator with the gelatinous elec-

trolyte, about which so much has been published
of late. When asked as to

what extent the Oerlikon ac-

cumulator had been introduced
into practical service in the

country, he stated that the cell,

which is made in a separate
department of the factory, had
been in use experimentally on
two Swiss roads for about a
year. "Two railroads in Switz-

erland," he said, "are using
Schoop accumulators for light-

ing some of the through trains.

The cars, which are aboutthree-
fifths as large as those on Amer-
ican roads, are each equipped
with a battery of 8 cells. No
dynamo is carried on the train.

The charging is all done at a

station at one end of the route;

lo and 6 candle power i6-volt

lamps are used in the cars, and
the estimated total amount of

light per car is equivalent to

about that furnished by 54
candles. A battery for one
car weighs about 400 pounds,
and is carried beneath the car."

When questioned as to the im-
pressions of American progress
in the electrical field, and of

the work turned out in the fac-

factories, Mr. Huber hesitated

a little before replying. "I have
visited the Thomson-Houston
factory and the Edison works,"
he finally said, "but have not

yet been through the Westing-
house plant at Pittsburg. You
are turning out an immense
quantity of work, but for this

reason I do not think it has,

or can have, the finish to be
found in apparatus built in Eu-
rope. But you must remem-
ber," he added, "I spent tut
a short time at your fac-

tories."

"The tendency with u.s," he
continued, "is not to confine

ourselves to any one system.

We are experimenting with dif-

ferent ones all the time. What is the tendency

in regard to machine design? Well, I may say

that up to loo-horse power we prefer, as you
perhaps know, the 2-pole machine with drum or

ring armature. In larger sizes the tendency is

toward 4 or 6-pole machines, with a preference

for the 6-pole type."

In concluding the interview Mr. Huber was
asked to name the American company which, in

his opinion, turned out the best work. The
question provoked a smile and an answer, but
the reply was given only on the condition

that his opinion should be kept a profound
secret.
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The Western Union Company's New
York Building Burned.

Fire was discoi^ered in the battery-room of

the Western Union Telegraph company's New
York building, Friday morning, July 18th. The
attendants who made the discovery report that

they saw a fine flame running along one of the

wires, burning off the insulating material. They
attempted to extinguish it, but their efforts were

fruitless. The fire spread rapidly, and as 1,200

looking to securing temporary relief. Linemen
were summoned from Boston, Philadelphia and
other eastern points, and by Monday excellent

service was resumed.
Only once before in the history of the Western

Union were all the wires of the headquarters
helpless, and that was on "Blizzard Monday" in

1 888. But this later calamity is far greater than

the storm, for then linemen in a few days had
repaired the damages; but in the present case it
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wires passed through this room, there was plenty

of material for a quick blaze. Water, hand
grenades and patent extinguishers afforded no

relief, although freely applied, and this fact

leads the company to believe that the telegraph

wire must have become crossed with an electric

light wire or power circuit. Nothing defmite is

known, however, about the origin of the fire.

The flames soon reached the operating de-

partment on the floor above. This was the first

warning the operators had, as the employes who
had discovered the fire were still vainly engaged
in attempting to stop its progress. \\'hen the

hopelessness of this task was realized an alarm

was turned in and the department responded at

once. The thirty operators who were at work
at the time did their utmost to extinguish the

flames, but soon exhausted all their resources,

and then turned their attention to saving valu-

able records. Five of the operators were trapped

and were obliged to jump to the roof of an ad-

joining building, from which they were rescued

by the firemen. Nine restaurant employes had

an equally exciting experience. It was not until

12 o'clock that the last blaze was extinguished.

The tenth and ninth flours were damaged only

by water, and the same may be said also of the

lower five stories and the basement. The des-

truction by fire was confined to the eighth floor,

where were the Associated Press offices; the

seventh, where was the operating room, and the

sixth, which was the battery floor The operat-

ing room was stripped of everything except the

walls, the ceiling, and the floor. All the instru-

ments, the tables, the windows, and the records

kept there were destroyed. The brass and iron

of the apparatus were melted into masses with

the glass partitions of the tables stuck in curious

shapes about them so that the floor seemed
strewn with bits of conglomerate rock. It will

take two months to refit this roum. In the bat-

tery quarters everything was not burned up, but

nevertheless everything was made useless. The
dynamos which supply the current for all except

a few local sounders were in the cellar, so that

they are uninjured. The pneumatic tubes, ex-

cept those going upstairs, were unhurt. The
engines are all right, but the valves in the main
building were destroyed. It is lielieved that an
expenditure of §100,000 will be required to re-

place the burned apparatus and repair the dam-
age to the operating room. This will be a dead
loss, as the company, believing the building fire-

proof, carried no insurance.

Before the firemen had obtained control over

the flames the company had begun operations

AT PEPTFORD STATION—DYNAMO ROOM.

will require months to permanently replace the

apparatus. The effect on business in New York
and in all commercial centers was marked.

Who is the Inventor?
The accompanying cuts tell their own story.

Inventors will find a comparison of these two
patents highly interesting. Without comment-
ing upon what is certainly a most peculiar pro-

ceeding on the part of the Patent Office, we

coating of conducting substance which gradually decreases
in breadth from one point to another, means to connect a
conductor with said coating of conducting substance at

the point of its greatest breadth, and a contact-piece mov-
able over said conducting surface with a contact face of
greater width than the decreasing breadths of the conduct-
ing surface, whereby as said contact piece is moved over
said conducting surface the area of its contact face in con-
tact with the conducting surface will gradually decrease.

The application for patent 432,131 was filed

by Otto Fleming, Philadelphia, March 27, 1890,
and that for patent 432,279 was filed by (J. B.

Massey, Philadel|)hia, Ajiril 2, 1890. Both
patents, it will be noted, were issued on the

same day, July 15, 1890.

Safety Precautions in Arc Stations.

The question of safety in handling arc dyna-
mos and circuits has occupied the attention of

many central station managers. It is a notice-

able fact that in the accidents reported in New
York city, which attracted so much attention

throughout the country^ the victims in a major-
ity of cases were linemen or employes of the
electric lighting companies—men accustomed to

handling high tension currents and acquainted
with the attending dangers, but who had become
careless. It is generally conceded that by ex-
ercisinga certain degree of care, almost absol-

ute safety may be insured. This is shown by
the records made in several large central stations.

In one of these, that of the Brush company at

Rochester, N. Y., the superintendent, George
A. Redman, has established a system which has
proved thoroughly efficient. This company is

running one of the largest arc plants in the

country. It was a pioneer in the work of elec-

tric lighting, yet it has had a clear record
throughout despite the fact that all its circuits

are overhead and running through the streets.

Mr. Redman has insisted upon a strict observ-

ance of the rules which he has framed for the
guidance of the employes.

The printed instructions to the employes
coinmand the trimmers not to attempt repairs on
circuits, but report any defects to the office iin-

mediately, in order that a lineman may be dis-

patched to perform the work. Specific instruc-

tions are given both linemen and trimmers as to

PATENT 432,131. won IS THE INVENTOR? PATENT 432,279,

simply append the first claim of each of the two
patents, and leave readers to draw their own
conclusions.

Claim I, patent 432,131, dated July 15, 1S90,

reads:
I. In a current-regulator or rheostat, the combination

of a surface of non-conducting material coated with a con-
ducting substance, and in which the conductivity decreases

from one place upon the surface to another, means for con-

necting a conductor with a portion of the conducting ma-
terial of greatest conducting power, and a movable contact

device movable over the contact-surface and formed with a
series of flexible fingers resting upon said conducting ma-
terial.

Claim 1, patent 432,279, dated July 15, 1890,

reads:

I. In a current-regulator or rheostat, the combination
of a surface of non-conducting material, provided with a

their duties, and each is held strictly accountable
for implicit observance of these regulations.

In order that there may be no mistake as to

responsibility, an excellent system has been
devised for recording the actions of the linemen
and noting the orders received from the office

and the reports of all troubles, etc.

Thus, at the works, the circuits are tested

five times daily, and reports of their conditions

telephoned to the superintendent's office, which
is in the business district. In case a ground or

other trouble is reported, it is given prompt at-

tention, taking precedence over any other work.
When the trouble is reported at the superintea-

dent's office, it is recorded in a book kept for

that purpose, the man in charge of the station is
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notified of the trouble, and he, in turn makes an

entr)' in a book similar to that in the superin-

tendent's office. When trouble is reported on

any circuit, a red wooden plug is placed in the

circuit on the switch-board, and is not removed

until the trouble has been repaired and the fact

reported to the office from which instructions

are sent to the station to remove the red plug.

Under no circumstances is an employee permit-

ed to go out on a circuit unless a red plug is

first inserted in the switch-board, which indicates

that the dynamo plugs must not be inserted un-

til repairs are made.

A complete record is kept of all tests, also of

the time of making them, and if any trouble is

reported, its nature and the reports of the line-

men. A record is also kept of all labor and re-

pairs to dynamos and power plants. With this

thorough system constantly before them, the

employes are impressed with a sense of the

dangers attending a reckless handling ol live

high tension circuits, and the result has been

a record free from serious accidents. It will be

readily seen that if these regulations are closely

FIG. I. PHOTOGRAPHI.NG LIGHTNIKG FLASHES

followed, it is scarcely possible for employes to

sustain injuries through shocks, and should any

occur, it is reasonable to assume that they are

victims of their own carelessness.

Photographing Lightning Flashes.

The accompanying representations of light-

ning flashes are reproduced from photographs,

taken by W. N. Jennings, of Philadelphia. He
begun photographing flashes in 1882, with the

object of proving that the discharge follows a

wavy line and not a zig-zag path, as usually de-

picted by artists. Mr. Jennings writes the

Western Electrician concerning this work as

follows: "After eight years' photographic study

of this interesting question, I have come to the

conclusion that the zig-zag form of lightning is

merely an optical delusion."

Fig. I represents a vertical discharge, which
was photographed during a storm on July nth

FIG. 2. IMIOTOGRArUING LIGHTNING FLASHES.

last. E"ig. 2 shows a wavy horfzontal 'discharge.

Fig. 3' shows" a ' second horizontal- discharge,
which was , photographed during the present
mont'h; Fig. 4 represents a flash which was
photographed in August, 1887. : This discharge
struck and- tired a barn two miles' distant from
the point at which the camera was located.

Electric Railway Bonds.

A big financial deal is reported from St. Louis,

which will prove interesting to all who are en-

gaged in electric railway work, as it tends to

show the confidence which experienced capital-

ists place in the electric railway. James Camp-
bell, of St. Louis, last week, invested $1,500,000
in electric railway bonds. This transaction

marks the heaviest financial deal of the year,

and its importance as an indication of the e.xtent

of street railway development in St. Louis makes
the details of the gigantic negotiation of peculiar

FIG. 3. I'HOTOCRAPHING LIGHTNING FLASHES.

interest in business and financial circles. The
Union Depot Railway company, of which John
Scullin is president, has e.xpended §500,000 in

its change to the electric overhead wire system,

and has outstanding $350,000 of its bond issue.

It has decided to hold back a reserve fund of

$150,000 to be used for securing increased

power, and the application of the overhead elec-

tric wire system to the yellow and white lines of

its system, and %vith this line of action agreed
upon, the company authorized the $1,000,000
bond issue, covering all the e.xtensive improve-

ments made and contemplated. The bonds will

be dated October i, 1890, and the entire issue

was sold to Mr. Campbell at a price which,

while not stated, is believed to be from 5 to 6

per cent, premium. The Mound City Railway
company, of which John Scullin is also president,

is now in course of reconstruction to the electric

overhead wire system, and new 7S-pound rails

are being distributed the whole length of the

track, which will be relaid its total length. It is

e-xpected that the change will cost $400,000,

and the increased issue of bonds to a total

amount of $525,000 was made to cover the pres-

ent bonded indebtedness of $125,000, and the

reconstruction cost of $400,000. The bonds

The, American Electrical corrpany of KanFas City, Mo.,
hasclosed a ccnlFEct for 6co arc lamps of the "Wood type
with the Fort \Vayne EJectriC company. ^ '

ITG. 4. PHOTOGRAPHING LIGHTNIKG FLASHES.

will be of the same date as those of the LTnion

Depot Railway company. The transaction rep-

resents an increase of $500,000 in the bond issue

of the Union Depot Railway comj-any, and of

$400,000 in that of the Mound City Railway

company, giving a total of $900,000 increase,

e.xpended in developing, and improving St.

Louis street railway service.

Mr. Campbell was asked if the deal contem-

plated any changein the ownership and manage-

ment of the road. He' replied in the negative,

and continued: "The lines will continue under

the ownership of Mr. Scullin and his associates,

who have been in control for the last 14 or 15

years. Both lines have been successful since

the -first five years of their existence, having

paid for extensions built, property bought, etc.,

out of the earnings of the roads, besides paying
a handsome return on the investment." The
increase of traffic on the Union Depot Line
since its change to the overhead electric wire
system has been from 35 to 50 per cent., and the
stock of the company is worth from $250 to §300
per share. The stock of the Mound City Rail-

way company is now worth $300 per share,

and it is expected that when the change to

electricity is made, the receipts of that road
will be more than doubled.

The Polyphone.'
It is a well-known fact that the diaphragm of

a telephone, when acted upon by a current of the
proper strength, will produce sounds of various
tones. In the electric trumpet, which was de-
signed by Zigang, the current was periodically

interrupted by the diaphragm itself, and a con-

tinual sound of a peculiar kind was produced.
The electric trumpet is an a[iparatus which may
be said to be intermediate between the telephone
and the electric bell, for which it can be sub-

stituted in many cases. The sound of the im-

THE POLYPHONE.

proved instrument resembles the oboe. Zigang
desired to go farther and transform the instru-

ment from a monophone into a polyphone, from
which several distinct notes could be produced.
The polyphone, as he has just designed it, is in

the main the electric trumpet, spoken of above,

and is composed of an electro-magnet E. Fig. i,

mounted opposite a diaphragm, upon which is

fixed a soft iron armature, A. A platinum con-

tact, /', makes and breaks the battery circuit

leading to the electro-magnet. The diaphragm
is continually attracted and released, and a
sound is emitted. If a blunt point is applied to

the plate or diaphragm, Fig. 2, a portion of it no
longer vibrates. A shriller sound, therefore, is

emitted, and the tone becomes higher and
higher as the blunt point is applied to points

nearer the center of the diaphragm. It is ap-

parent that by touching the diaphragm at differ-

ent points, one can produce the tones and half

FIG. 2. THE FOI-VPHONE.

tones of the musical scale, and thus play a tune.

Each note is made by pressing on the button

B, Fig. I, with the left hand, while with the

right the blunt point is touched to the proper

spot on the surface of the vibrator. It is stated

that it will be possible to use auxiliary apparatus

to make modulatory effects. For e.xample, sev-

eral batteries might be used, and one or more

could be cut out; a solenoid with a movable iron

1 Abstract of an article in Za Nature,
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core could be introduced in the curcuit to mod-
ify the co-efficient of self-induction, and thus

weaken or strengthen the tones.

Russell Disk-Carbon Arc Lamp.
The cut presented herewith illustrates the

more important features of a new arc lamp in

which the upper carbon is employed in the form
of a disk. The principal object of this modifi-

cation is to produce a lamp which will burn

RUbSEI.L DISK-CARRON ARC l.AMl'.

longer without trimming than the ordinary pen-

cil carbon arc lamps.

From the illustration it will be seen that two
lifting magnets and two shunt magnets are used,

the same as is the case in a number of makes of

the ordinary arc lamp; in other words, this por-

tion of the lamp contains no very novel feature.

The important modification consists in the com-
bination, in the manner represented in the cut,

of a vertically moving and intermittently rotat-

ing carbon electrode in disk form with a pencil

shaped carbon electrode fi.ved in the bottom of

the lamp frame. This portion of ihe mechan-
ism may be described as follows: A is the disk

carbon, which is suspended in a carbon holder
extending downward from the top of the lamp.

B is the lower or pencil carbon. This is similar

to carbon pencils in use in the ordinary arc lamp,

and is fi.\ed at the bottom of the frame in a

socket. D is' a ratchet wheel, by which the

journal and the disk carbon on it are rotated.

C is a vertical rack-bar, ihe inner side of which
is cut to match the teeth on the ratchet wheel.

This rack is affi.xed to the frame of the lamp,

and by engaging the teeth of the ratchet-wheel

rotate-i ihe disk carhun, when ihe latter descends

with the carbon-rod. .Springs at both the upper
and lower ends of the bar allow it a little play,

so that it may not engage and rotate the ratchet

wheel when the disk carbon and ratchet whet-l

are moved upward.
The operation of feeding will now be under-

stood. When the lamp burns the arc between
the two carbons is enlarged and the resistance

increased. This action increasing the current

llowing in the shunt magnets, actuates the ar-

mature lever and releases the clutch which holds

the carbon-rod, letting it descend by gravity.

.\t the same time the disk carbon is rotated

toward. the carbon point just far enough to pres-

ent an unconsumed edge to the end of the pen-

cil and near enough to make the proper arc.

The pencil being stationary, tlie disk descends
a little lower after each complete revolution

until it is as nearly consumed a,s may be. As
maybe seen, the disk and pencil are held in po-

sition by mechanism which permits of their

ready removal when desired. This lamp is the

invention of Edwin C. Russell, of Koston, Mass.

The Evansville (Ind.) Gas & Light company will install

electric apparatus costing $100,000.

Chicago Edison Plant Enlarged.
The Chicago Edison company is enlarging

its plant at the central .station on Adams street.

Si.t new dynamos have been received, making
eighteen machines in all, with a total capacity
of 50,000 lights for the plant. The company
started with eight dynamos, and in Noveinber last

increased the plant by the addition of four ma-
chines. The last increase of si.\ machines is to

meet the requirements of the present time. It

is thought that another addition will be re-

quired in the ]''all. The Edison company's mains
do not extend outsitle the business district of

Chicago— in fact, they cover only a small per-

centage of the territory, yet there are 35,000
lights connected with the' central station, and
about 500-horse power in motors. During the

last year the power service has increased so

rapidly that the company has found it hard to

keep up with the demand.
The company's present increase consists of

six dynamos of the same style and capacity as

those now in position, and three Mcintosh \'

Seymour engines of 200-horse power each. The
engines are of the standard type, but were built

specially for the Chicag" Edison company.

Electrical Exhibit at the Newark High
School.

The physics class in the High School of New-
ark, N. 1., devotes a great deal of time to the

study of electricity. Every year the students,

under the supervision of Prof. G. C. Bonn, con-

struct electrical apparatus, of which an exhibit

is made at the close of the term. The accom-
panying cut gives a view of the exhibit, which
was m.ide rccciuly. The original impetus in

sics class at the close of every school year. The
Hammer prize this year was given for a Ruhm-
korff coil. Most of the young men made a Ley-
den jar, a galvanometer and an electroscope.

Several students made frictional machines, and
several small motors were exhibited.

Storage Battery Cut-Out.

In using secondary batteries it is well known
that too heavy a rate of discharge may per-

manently damage the cells, and it is, therefore,

important to have some method of calling the

STUKACE liATTERV CUl-OU'l'.

attention of the attendant when the current ex-

ceeds a certain value. With this object in view
the Electrical Engineering corporation, limited,

of London, has produced the device which we
illustrate. The body of the instrument is of

slate, on which is mounted a V-shaped com-
pound strip, composed of two metals soldered

together in llicsaine way as the strips used in

i.i.i;ci*RiCAi. i.Miimr at \\\v

this direction was given some years ago by
Prof. Sonn, who announced to the boys that W.

J. Hammer, Edison's representative at th : Paris

Exposition, had offered to give employment to

the cleverest boy in the class. The boys took

a great interest in their studies, and as a result

two boys went to the Paris Exposition in the

employ of Mr. Hammer. Since then Mr, Ham-
mer has given prizes for proficiency in the phy-

M'.W'AKK lUiai SCIIQOI..

lireguet's metallic thermometers and in certain

forms of compensating pendulums. The cur-

rent from the cells passes down one leg of the

'V and up the other, and, of course, heats up the

compound strip. ( )wing to the unequal expan-
sion of its two metals, the end of the V coils up-

wards, until on the current reaching a certain

value, its free end completes tha circuit of an
electric bell, thus warning the attendant that the
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current has become excessive.

London Ettgineeiiiig.

The cut is from

Perret Low-Speed Electric Motors.

The accompanying cuts illustrate the auto-

matic low-speed electric motor, designed by
Frank .A.. Pe'-ret, electrician of the Elektron

Manufacturing company of Brooklyn, N. Y.

The machine is of the multipolar type—a form
which the company has adopted for all sizes

above 2-horse power. The low-speed motor is

designed to run at from 500 to 600 revolutions

mission from the motor to the cutter. The
motors are peculiarly adapted to the di-

rect driving of large exhaust fans and blowers,

and to operating hoists and traveling cranes.

In addition to the advantages of low speed in

the special cases mentioned, there is, of course,

in all cases a general advantage in the avoid-

ance of the rapid wear and deterioration often

connected with high speed.

The Perret machines are built with a 6-pole

field and with armatures of large diameter. A
powerful torque and great momentum of armature

FIGS. 2 AND 3.

per minute. For special work the armature can
be wound for a speed of 350 revolutions. It is

stated that while the speed is comparatively low,

the machine is not heavy as is the case of many
motors designed for slow speed for special work.
The practical advantages of low speed ma-

chines are many. In ordinary machine shops,

wood-working shops and printing offices, for ex-

ample, the shafting is commonly run at from
200 to 300 revolutions per minute, and it is a

PERRET LOW-SPEED ELECTRIC MOTOR.

are secured, which are decided advantages when
a heavy load is thrown suddenly on, as is often

the case in elevator work and all sorts of hoisting.

Mr. Perret has been able to retain in these

larger machines the distinctive feature of lami-

nated field magnets which were characteristic

of his smaller machines. He states that the re-

sults secured would be practically impossible
with an}' other construction.

Fig. I is a side view of a 20-horse power motor

simple matter to belt directly to it from a motor
running at 500 or 600 revolutions. The counter-
shaft and one belt are dispensed with, and con-
siderable power is, therefore, saved. The same
thing applies in the case of an elevator operated
by a belt. In fact, in elevator work, it is pos-
sible to gear directly from the motor. The Fer-
ret machines have recently been applied by
direct gearing to pumps and to coal cutting ma-
chines in mines and also to the operation of coal
cutting machines by means of rope trans-

THE PERRET LOW-SPEED ELECTRIC MOTOR.

complete, with sliding base and starting box.

Fig. 2 is an end view of the same machine, and
Fig. 3 is a diagram showing a cross section of

the magnetic circuit.

It will be seen that the armature is a ring of

comparatively large diameter, with longitudinal

channels on its periphery, in which the conduc-
tors are wound. They are thus embedded in

the iron,which is in such close proximitj' to the iron

pole pieces that there is practically no gap in the

magnetic circuit.

The field consists of three separate magnets,
arranged at equal distances around the arma-
ture, each magnet having two pole pieces. The
winding is such as to produce alternate north
and south poles. The magnets are built up of

fmmmmM

I. INTERIOR CONDUITS.

plates of soft charcoal iron, which are shaped as

shown in the diagram, and the magnet thus pro-

duced is of such form that it may be readily

wound in a lathe. A non-magnetic bolt passes
through a hole in each pole piece, and the plates

are clamped together between washers and nuts.

The bolts also serve to attach the magnets to

the two iron end frames which are of ring shape,

and are bolted to the bed plates of the machine.
The magnetic circuit is of unusually low re-

sistance by reason of its shape, its shortness,

which is shown by the diagram, and the superior

quality of iron used.

There is, it is claimed, no loss of magnetism
in the frame or in the shaft of the machine, as

the magnets are supported at some distance from
the former by means of the non-magnetic bolts,

and the armature is mounted on the shaft by
spiders of non-magnetic metal. The whole ma-
chine is enclosed also by a shield or case of

sheet metal, as shown in Fig. i.

The machines are calculated to be equally as

efficient dynamos, and are coming into use in

many small isolated incandescent light plants.

For this purpose they are compound wound, and
the regulation, it is claimed, is so perfect that all

but one lamp may be suddenly turned off with-

out moving rheostat or brushes, and without

noticeable change in the brilliancy of the re-

maining lamp.

Their low speed makes them well suited for

direct connection to steam or gas engines, and
they are suitable for lighting railway trains,

yachts, steamboats, etc.

Interior Conduits.
In wiring for constant potential systems, it

has been demonstrated by experience that the

FIG. 2. INTERIOR CONDUITS.

work can be most economically and effectively

executed when centers of distribution are estab-

lished from which all minor branch circuits radi-

ate. The system of the Interior Conduit & Insula-

tion company of New York has been modeled en-

tirely upon this plan. For mains and feeders

the company employs a separate tube for each

conductor, in which a rigid wire, with either un-

derwriter's or weatherproof insulation, is used.

For branches the special flexible twin conductor,

with both conductors in one tube, is always

used. It is easily seen from Fig. i, that by em-

ploying as many risers as possible long lateral

runs, which are objectionable, are avoided. Fig.

2 shows the crib used in this system of distribution.
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The August numbers of the Western Elec-

trician will be of more than ordinary interest.

Particular attention will be paid to electric light-

ing and electric power, and the Cape May meet-

ing of the National Electric Light association.

In fact, the five August issues will be special

Electric Light Convention numbers, and that

important event will be covered by a report

which, as usual, will be thorough and systematic.

This announcement, it is thought, will be of in-

terest to both subscribers and advertisers; to the

former because a large amount of unusually in-

teresting matter will be published, and to the

latter because the unusually large editions which

will be issued will enable them to reach an even

greater circle of readers.

In this issue are presented several views of

the Ferranti alternating generators at Deptford,

England. The illustrations are reproductions

of photographs forwarded to the Western
Electrician by S. Z. de Kerranti. The Dept-
ford plant has received considerable attention

from the technical journals, but up to the pres-

ent time the pictures of the installation, which
have been published, have lacked faithful-

ness of detail. In the article accompanying the

cuts, the correct diameter of the armatures of

these immense dynamos is given. It will be re-

membered that it has been stated to be 45 feet.

Joseph Chapleau, who was recently con-
victed of murder and sentenced to death under
the new law in New V'ork state, has been saved
from the e.xecutioner by Gov. Hill, who com-
muted his sentence to life imprisonment. Chap-
leau 's execution was to have taken place this

week, and the governor's reprieve came just in

time to save him. It is therefore probable that

Kemmler will be the first victim under the new
law as there is scarcely any hope for interference

in his behalf. The date for his execution has
been set at .\ug. 4— 10.

Fkom time to time mention has been made in

these columns of trials of an electric omnibus in

London. In the last issue appeared a descrip-

tion of the imposing spectacle presented by the

lord mayor when riding in this electrically pro-

pelled vehicle. It has seemed rather curious

that Americans, who have surpassed the world
in electric railway work, should allow their Eng-
lish cousins to get ahead of them in any depart-

ment of electric propulsion. According to our
Pittsburg correspondent this state of things will

not be allowed to continue much longer. A
company is to be organized in that city to oper-

ate electric cabs, the current for which will be
furnished by storage batteries. We are all fam-
iliar with the storage battery car or cart built

for the Sultan of Turkey and there is no reason
why Americans should not ride in just such a

vehicle.

Since the last issue of the Western Elec-
trician appeared, another name has been sug-

gested for the position of expert to take charge
of the electrical section of the World's Fair, that

of Lieut. F. B. Badt, of Chicago. Lieut. Badt
is a competent electrical engineer, thoroughly
practical, and possessed of high executive abil-

ity. He is well known as a prominent author
and writer, both in the United States and Europe.
Another advantage which Lieut. Badt possesses

consists in the fact that he is a member of the

Chicago Electric club, the representative elec-

trical society of the West, and an organization

which is bound to be prominent in all matters
connected with the electrical section of the great

exposition.

The Ch\C3,%o Evening Post ni July 21st pub-
lishes an unqualified endorsement of Prof. J. P.

Barrett for the position of expert. The Chicago
Tribune in its issue of Sunday last urges the

selection of Prof. Gray as an expert eminently
qualified to perform the duties of the office.

A MOST peculiar proceeding on the part of the

United States Patent Office is recorded in this

issue. In another column we present photo-
graphic reproductions of drawings and copies

of first claims of two patents which have just

been issued from the Patent Office. The two
patents, each of which is granted to a different

inventor, cover, apparently, inventions so nearly

alike that we "".hink even the skillful lawyer will

have his hands full if he ever attempts to decide
to whom the invention rightly belongs. As one
of the inventors, however, has assigned his pat-

ent to the other no litigation is to be feared in

the present case. A glance, though, over our
article reveals a most interesting state of affairs.

Not only were the patents issued from the office

on the same day with claims and drawings al-

most identical, but the papers were drawn up
by one lawyer and one of the witnesses signed in

both cases. Without attempting to comment from
a legal standpoint, upon what appears to us to

be a most startling looseness and mismanage-
ment on the part of a government department,
we may say that it is high time some steps were
taken to insure the electrical inventor a greater

protection against infringement of his produc-
tions. It has been said that the United States

Patent Office is behind the times, so far at least

as its examination of electrical inventions is

concerned, and a glance at the cases in question

seems either to substantiate the accusation or at

least indicate a carelessness of management
which, if allowed to continue, cannot fail to dis-

courage inventors. We want men to decide
upon the originality of electrical inventions, who
will allow claims that cover something not al-

ready covered. .-Kn inventor much prefers to

have a first mortgage on a portion of his appar-
atus than a second and useless mortgage on the
whole.

The relation of the Chicago Electric club to

the World's Fair in 1893 will unquestionably be
intimate. The fact that there is such a well-

organized society to represent the electrical in-

terests at this juncture is a matter of general

congratulation. During the nevt few years the

society will have much work to perform in con-
nection with the great exposition, and doubtless
will be called upon to render assistance to the
electrician who is selected to organize and di-

rect the electrical section, whoever the appointee
may be. By its influence at home and abroad
the club can contribute greatly to the success of

the fair. The association will have an import-
ant function to perform during the exposition.

Meetings of electrical bodies will doubtless be
field in Chicago; and the fact that a hospit-

able organization ready to welcome them is lo-

cated in the city will add greatly to the enjoy-
ment of the visitors. The club, too, will have an
important duty to perform in entertaining the

many distinguished electricians from abroad
who will visit the city. The club will naturally

be the point around which will center all the

electrical and kindred interests during the

World's Fair year, and while the preparations for

the great event are in progress. 'The respon-
sibility of the society will be great, indeed, but
the organization can be depended upon to per-

form with credit its part of the great work.

"It is a noticeable fact that in the accidents

reported in New York City, which attracted so
much attention throughout the country, the vic-

tims, in a majority of cases, were linemen or

employes of the electric lighting companies

—

men accustomed to handling high tension cur-

rents and acquainted with the attendingdangers,
but who had become careless." The above
paragraph from a short article in this issue on
"Safety Precautions in Arc Stations," in our
opinion, tells the story as it should be told.

While the people at large are gradually coming
to their senses in regard to the actual danger
from the electric wires it will be a long time be-

fore the effect of the New York scare has en-

tirely passed away. Electricity is now a danger-
ous something, and until the public are educated
to it and become as familiar with it as they are

now with steam, we will continue to have peri-

odical sensations. It was only last week that a

report came to us from one of the southern cities

to the effect that an electric railway company
had been sued to prevent the stringing of an
overhead trolley wire in front complainant's
factory. That the wire would be dangerous to

the employes of the above-mentioned establish-

ment was one of the claims made. The utter

absurdity of such an action it would be need-

less to point out, but the occurrence merely il-

lustrates the bad effect of the sensational

accounts of the few accidents occurring in New
York City. The milk is spilt, so to speak, and
matters cannot be helped by blaming anyone,
but we fear that the complainant in question

would hardly have dared to cry danger had he
not felt that the public was with him and just

as ignorant. VVhy should the general public

fear the electric light wires? Is anyone not in

the electrical business called upon to handle
wires carrying dangerous currents? The wires

cannot, like a steam boiler, explode. If we leave

them alone ind take the simple precaution of

keeping between us and them 1-32 of an inch of

good insulation—dry air—we need have no fear.

Above all, if the daily press will be consistent

in dealing out the sensations, the heading
"Deadly Wire" will give way to one reading
"Death from Carelessness," or something simi-

lar. The paragraph at the beginning is instruc-

tive and suggestive, as is the article from which
it is quoted, and there are not a few who might
peruse it with benefit to themselves and others.
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German Dynamo and New Projector.

The accompanying cuts illustrate electrical

apparatus recently introduced in Germany.

Fio'. I represents the new four-pole dynamo
which has just been built by the General Elec-

trical company of Berlin. The machine has an

output of 300 amperes at 120 volts. The field

magnets are cast in the same piece with the base

plate. The company uses cast iron for pole-

pieces and cores of the field magnets. A char-

acteristic of the machine is the '-pole box" which

consists of a strong, cast iron, hollow cylinder

which unites the inner ends of the field mag-
nets. This arrangement, it is claimed, is adopted

FIG. I. GERMAN DYNAMO.

to prevent sparking or what is the same thing, to

make the limits of the magnetic field less sharp-

ly defined, so that in its revolution the armature

does not pass so suddenly from a neutral to a

strong magnetic field. By the application of

the device the poles are charged gradually and
it is stated the brushes do not spark. Tests of

the machine, it is stated, have demonstrated its

high efficienc)', under small loads. At one-third

load it had an efficiency of bi per cent., and at

one-half load S6 per cent. At full load its effic-

iency was 90 per cent.

In Fig. 2 is illustrated a new projector built by
Schuckert & Co. for the naval service. The
projector proper A is supported by the castings

B, which are attached to C. The latter revolves

on the baseZ). The movement of the projector

in any direction can be controlled perfectly by
the operator who may be located by the side of

FJG. 2 PROJECTOR.

the apparatus and work it by hand or he can
control it at some distance by using electric

motors. The motor for turning the projector in

a horizontal direction is located in the little

apartment at G. That for turning the apparatus
vertically is placed in the stationary base. With-
in the projector case is a parabolic reflector.

The interior is not closed entirely at the bottom.
A horizontal lamp is located at If and its car-

bons are wholly within the projector case. The

lamp is so controlled that the crater of the posi-

tive carbon can readily be kept by means of

guides in the focus of the mirror. That the at-

tendant may observe the posit on of the carbons

a small mirror is so located that he can see a

reflection by looking in the little window at O.

By the little door at _/the attendant is able to

reach the screws which hold the carbons in po-

sition. In the face of this projector are two
rows of plano-conve.x lenses. The machine takes

from 120 to 150 amperes. The cuts are repro-

duced from the Elcktrotcchnische Zeitschrift.

Apparatus for Experiments on Electric
Undulations.

The remarkable experiments by Prof. Hertz
upon electric undulations were quite recently

repeated by Mr. Armoux, with the assistance of

Jlr. Trouve, says Le Genie Civil, at the annual
exposition of the Physical Society; but the ap-

paratus used on this occasion was reduced to the

following instruments: A Wimshurst or Carre
electro-static machine. Fig. i, and a few reson-

ators of dift'erent sizes passing from the ring to

the rectilinear form, Fig. 2.

The electro-static machine can be easily kept

in motion by an electric motor, in order to leave

—<3

FIGS. I. 2, 3, 4 AND 5. APPARATUS FOR EXPERIMENTS OfJ

ELECTRIC UNDULATIONS.

the operator's hands at liberty. The resonators

consist simply of rectilinear rods or of wire

rings, whose extremities, filed to a point, are

held by corks. The latter contain an aperture

at right angles with the axis, and through which

an observation is made of the passage of the

spark between the two points held by the cork a

slight distance apart and opposite each other.

With such rudimentary apparatus as this Mr.

Armoux was enabled to show that all resonators,

the smallest 0.2 inch in diameter to the largest,

20 inches in diameter, operate equally well, thus

demonstrating that a vibrator of fixed dimen-
sions is capable of giving rise to the production

of electric vibrations having very different wave
lengths, contrary to the opinion of Mr. Hertz.

It results from this that, from all the vibrations

produced, each resonator singles out those that

are suited to it.

When one has a static machine at his disposal,

he can repeat these experiments without intro-

ducing any modification into them.

If the operation be performed with a machine
furnished with or deprived of condensers, the

sparks of the resonator will have the same ap-
pearance as those of the vibrator, which is here
constituted by the exciting rods, AA\ of the ma-
chine. They are brilliant or latent, according as

the condensers are used or not. All things
equal, morever, the phenomenon is assuredly
less brilliant than with the Ruhmkorff coil, but
it is quite sufficiently clear with static machines,
Fig. I, having disks 20 inches in diameter.

Figs. 2, 3, and 4 show merely variants of this

same experiment, which, we believe, has already
been pointed out by Mr. Lodge. It gives a very
clear idea of the enormous resistance offered to

the passage of the undulating current when a
spark is made to pass between the points, D E,
of a ring. B, Figs. 4 and 5, since sparks are eas-

ily obtained between the extremities, CC\ de-
spite the short circuit existing between the balls,

AA\ of the vibrator.

The same experiment might be repeated by
placing two disks parallel with each other; but
the phenomenon is less marked in the second
case than in the first.

Potential Regulator.

In the accompanying cuts is illustrated a po-
tential regulator, made by La Societe des Tele-

phones of Zurich. By its action resistances are

FIG. I. POTENTIAL REGULATOR.

cut in or cut out of an exciting circuit so as to

compensate for changes in the potential at the

binding posts of the machine. In Fig. i, the

solenoid f' is connected to the binding posts of

the dynamo or to the points at which it is de-

sired to maintain a constant difference of poten-

tial. In the center of the solenoid is a soft iron

core, which is suspended by cords attached to

each end. It is entirely free to move within

the solenoid.

As the cut shows, one end of the core is at-

FIG. 2, POTENTIAL REGULATOR.

tached by a rod to a swinging lever, which has

at each end a platinum contact dipping into a

cup of mercury C C. The plungers, which are

glass tubes fastened to the ends of the lever, ter-

minate in points to which small platinum wires

are soldered. The bottoms of the mercury cups

C C are iron, so that outside connections may
be made.
The position of the core is so arranged that

when the diff'erence of potential is normal, the

FIG. 3 AND 4. POTENTIAL REGUL.\TOR.

swinging lever is not moved, but if the potential

increases or diminishes, the lever swings and

one contact leaves its mercury cup. The cur-

rent then must pass through one of the electro-

magnets M. M., Fig. 2. The armature between

these magnets is then attracted, bringing into

play the mechanical arrangement, which is
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shown in Figs. 3, 4 and 5. The wheel A, Fig. 3,

acts upon a set of contacts, and thereby cuts in

and out resistance. A grooved pulley, /•, is set

in motion by a belt from the armature shaft or

from some other source of power. Two friction

wheels mounted on the same spindle move to-

gether with /*. The wheel A, controlled by the

armature between the electro-magnets A/. J/., is

placed b:;tween the two friction wheels J*'. F.^

and re\olves only when it is forced against one
or the other of them, the direction of its rotation

depending upon which of the two it is forced

against. The wheel A is attached to the end of

a long spindle, which has at the other end a

worm. The latter engages with the gear sup-

FIG. 5. POTENTIAL

ported by the vertical axis S, Fig. 5. In ac-

cordance with the motion of this gear, as ac-

tuated by the worm, the commutator cuts in or out

resistance. The Revue Internationak de V £Iec-

tn'citt', from which the cuts are reproduced,

states that the regulation effected by this device

has proved extremely efficient.

Induced Magnetism.
Following is an abstract of a paper on induced magnet-

ism, recently read by Prof. J. A. Ewing before the Royal

Society. London:
After referring to Maxwell's discussion of Weber's theory,

which ascribes magnetization in iron and other magnetic

metals to the turning of molecules which are already per-

manent magnets, and to suggestions made by Professors

Wiedemann and Hughes, and lately by Mr. A. E. Ken-
nelly, the writer describes e.xperiments which he has made
directly bearing upon the molecular theory. The experi-

ments were made by grouping near to one another a large

number of small permanent magnets, each pivoted on a

fixed center, and by studying the manner in which the con-

figuration of the group changed when external magnetic

force was imposed. The results do not support the notion

that the molecular magnets form closed chains in unraag-

netized iron. They lead, however, to the important con-

clusion that no arbitrary conditions of directional constraint

need be postulated to make the manner in which the mole-

cular magnets turn agree with the chief features of mag-
netic quality. In the writer's view the molecular magnets

are perfectly free to turn in response to external magnetic

force, except in so far as they are constrained by the mag-
netic forces which they exert upon one another. He dis-

cusses this theory in a preliminary manner with regard to

the form of the magnetization curve, the character of cyclic

processes, the effects of temperature, of vibration, of stress,

and so forth, and shows that it is in general agreement

with the known facts. The summary of conclusions is as

follows:

1. That in considering the magnetization of iron and
other magnetic metals to be caused by the turning of per-

manent molecular magnets, we may look simply to the

magnetic forces which the molecular magnets exert upon
one another as the cause of their directional stability.

There is no need to suppose the existence of any quasi-

elastic directing force, or of any quasi-frictional resistance

to rotation.

2. That the intermolecular magnetic forces are sufficient

to account for all the general characteristics of the process

of magnetization, including the variations of susceptibility

which occur as the magnetizing force is increased.

3. That the intermolecular magnetic forces are equally

competent to account for the known facts of relentiveness

and coercive force and the characteristics of cyclic mag-
netic processes.

4. That magnetic hysteresis and the dissipation of en-

ergy which hysteresis involves are due to molecular in-

stability, resulting from intermolecular magnetic actions,

and arc not due to anything in the nature of frictional re-

sistance to the rotation of the molecular magnets.

5 That this theory is wide enough to admit explanation

of the differences in magnetic quality which are shown by
different substances, or by the same substance in different

states.

6. That it accounts in a general way for the known
effects of vibration, of temperature, and of stress upon
magnetic quality.

7. That, in particular, it accounts for the known fact

that there is hysteresis in the relation of magnetism to

stress.

8. That it further explains why there is in magnetic

metals hysteresis in physical quality generally with respect

to stress.

9. That, in consequence, any (not very small) cycle of

stress occurring in a magnetic metal involves dissipation of

energy.

The Electric Motor.'

1!V JAS. A. WOTiON.

Perhaps the electric transmission of energy for the pro-

duction of power, through the medium of the electric motor,

is destined to meet with the greatest development and to

become the most valuable of all the industrial applications

of electricity.

The economical transmission and subdivision of power is

a problem that has engaged the attention of engineers in

as great a degree as any other department of engineering,

and the progress of the last ten years shows conclusively

that electricity is the agent we must look to for its solution.

Considered from a mechanical point of view, the electric

motor, though only a product of the past decade, has

already reached a point of perfection that the steam engine,

with its century of development, does not begin to approach.
In it there are no reciprocating parts; the puller torque is

continuous and applied to the point where it can do the

most good; there are no dead points: the motor will start

from any position under full load; it does not require con-

stant and skilled attention; produces no dirt or noise; is

applicable to places where a steam engine or any other

motor except this is out of the question; does not need any
mechanical governor, that only begins to govern after the

speed has varied; is perfectly self-regulating in the matter

of energ)' consumed, which is always proportional to the

work in hand; entails no danger of fire, with increased in-

surance rates; does not increase the temperature of the

shop—a point to which the prevailing weather has given no
little importance; can be started, stopped and reversed

almost instantly, and, in a word, offers so many points of

advantage that its universal employment in place of the

existing small steam engines, and for the thousands of small

industries that only await a cheap and flexible source of

power to spring into existence, is but a question of a very
few years.

The success of the great number of electric railways

throughout the country offers unmistakable testimony to

the reliability of this most marvelous production of an age
of mar\'els. With the advent of cheaper means for the

production of electricity will come a revolution in the exist-

ing methods of power prcduction, and it does not require

any great stretch of the imagination to see our ponderous
steam locomotives giving place to this infant that is even
now a giant. A great field for development, opened up by
the electric motor, is the utilization of the numberless
natural water powers that, by reason of their distance from
populous cities, are now going to waste. The power of

Tallulah Falls, for instance, transm'tted electrically—which
is the only possible method—would suffice to turn every
wheel in Atlanta; and that the day will come, and that

very soon, when this dream will be realized, scarcely admits
of a doubt.

As an illustration of the rapidity with which the electric

motor is displacing other power producing machines, let us

look at the work in Atlanta, for though it is but little over
a year since the first electric motor was introduced, there

are now, including the power used by ihe electric railways,

something over three hundred horse power produced and
used, and the various uses to which this power is put would
surprise those not familiar with the facts.

Accurate Measurement of Low Resist-
ances.

Every one who has had occasion to use the Wheatstone
bridge, with the mirror galvanometer, for tiie purpose of

measuring small resistances, has suffered from the incon-

venience and difiiculty consequent on inexact balance, even
when unequal arms are used, writes A, Eden in the Lon-
don E/eclrical h'ev.c:u-.

Recently finding it necessary to obtain a very (accurate

adjustment with the bridge, with arms of equal resistance

and not exceeding 100 ohms each, the minute differences

of resistance existing between the arms, although nomin-
ally equal, rendered an accurate balance impossible.

The use of fine wires, sliding contacts and various other

devices were tried, without any satisfactory result.

It then occurred to me to shunt one of the higher re-

sistance arms with an adjustable resistance very much
greiter than itself, and this was found to be perfectly suc-

cessful; alterations of the shunt, enabling a perfect bal-

ance to be obtained, although the conditions were such that

a difference of 107,(700^^ '" the joint resistance of the

shunted arm produced a deflection of one division.

This mode of attaining the condition of perfect balance

has no doubt suggested itself to others, but does not ap-

pear to have been published before and it may be of ser-

vice to draw attention to it row.
It is clear that it is not only useful in attaining a perfect

balance with some predetermined fixed resistance, but may
be employed in the exact determination of small fractions

of an ohm which are now less accurately estimated by using

arms of unequal resistance.

If determinations to
, /.f,,,, T'Anri* oi" iviiimo are required,

the shunt should be respectively 1,000, 10,000, or 100,000

times the arm resistance, and it may be used to determine

a resistance which by that amount is in excess of, or is less

than, the resistance unplugged in the measuring arm.

Victory for the Bell Telephone Com-
pany.

The Bell Telephone company, in the United
States Court at Parkersbtirg, W. Va., last Satur-

day, secured a perpetual injunction against the

Long Telephone company, restraining it from
making or using any telephones: made on a pat-

ent claimed by Charles Long on the ground that

the patent was an infringement.

lAbstract of an article in Dixu

Working of Railroads by Electricity.'

Bv Willis E. H.vll.

It is asserted that the day is not far distant when we will

see railroads, generally known as steam lines, run by elec-

tricity from a central station. This is. doubtless, not the
first time such an assertion has been made; but I have not
as yet seen any discussion of the subject which has more
than insinuated the advantages which would result in the
operation of railroad lines by such a concentration of
power. From a lack of time no attempt is made to analyze
the two methods in a mathematical way, but rather it is

aimed to point out some of the many advantages which the
use of electricity allowF, and which will inevitably result in

operating a long line.

With this object let us take a few of the changes which
the substitution of centralized electricity would inaugurate
when used in place of the present system of locomotives.
One very important gain would be the concentration of

the power at one point, for a given length of line, into a
few cylinders, instead of working it in a number of iso-

lated engines where the insulation is poor and the chances
for condensation the best. A number of central stations

—

located, say, at a distance of 30 to 40 miles apart—could
be run bv large, powerful engines, and the expansion of

the steam worked at an economical point by better and
more mechanical means of cut-off than can be obtained in

the present type of locomotive construction With loco-

motives the ratio of expansion at low speeds is correspcnd-
ingly poor, nor can we expect to make an efficient engine
of it, except in one working condition which is dependent
upon the concurrence of so many variables that the engine
is never worked in that ratio for any length of time. With
stationary engines, however, the case is the reverse, as
these are designed to work at a constant speed, and if prop-
erly proportioned would be utilized at the highest grade of
expansion consistent with economy. This point would not
var)' much, as experience \\\Xh hydraulic and electric plants
would indicate. The fluctuations in the case of a railroad

line would probably be even less, as the working is gener-
ally uniform throughout the twenty-four hours of the day.
It would be a case of a properly loaded automatic cut-off

engine against the equivalent of a similar engine vacillating

between an over to an under load, and such range of the
broadest nature. We must not lose sight of the fact that

the question of keeping the line clear is properly held as of

higher value in a closely worked system than is the con-
sumption of coal which may result per the horse power,
which the engine is tq develop to reach its destination as

scheduled. In furtherance of a reduction in coal cons-ump-
tion, the use of condensing—and possibly compounding

—

at a central station would raise this part of the woiking of
the line to the highest grade of efficiency.

In experiments recently made it was found that an elec-

tric motor could climb a grade of over 50 per cent., which
is far beyond the point of adhesion of locomotives; so that

in this direction we could look for a marked improvement.
An analys's of the conditions in the two cases will disclose

the reason for th's, and no doubt all who have had any ex-

perience with engines which were overloaded or which
slipped their drivers easily will appreciate its importance.
The question of attainable speed enters as a factor, for

the speed to which an engine can safely be driven is known
to have its limits—and which, to all appearances, we are

now closely approaching. The piston speed of an engine
with 24 in. stroke and 68 in. diameter of driving wheels,
traveling at 60 miles per hour, would be about 1,400 ft.

per minute An increase in the diameter of driving wheels,
with the object of decreasing the number of strokes, makes
the engine correspondingly weaker, so that two sharp horns
of a dilemma are placed tefoie him who attempts to design
an engine to haul the increasing weight of trains at a high
speed. The questions of ports and velocity of steam are

mentioned in passing. The resistance of trains is now
qui-.e positively known to increase about with the square of

the velocity which would enter as a function in the power
to be given to a motor to drive a train at a desired speed.
With such a means, however, the speed is limited only by
the power which is given in its design, and is determined
more by what the conditions of the service will stand.

With electric motors it would not be necessary to have
track tanks and water stand-pipes distributed closely

throughout the line, which means considerable to those

who are acquainted with the attention and repairs (especi-

ally through the winter season) which such arrangements
demand. The delay, too, where freight engines are not
equipped with water scoops, is apparent; and even this lat-

ter method of filling tanks is beginning to show its effects

upon the schedule, which it is possible to make on lines

which are worked closely to their limit Nor would it be
necessary to carry the dead weight of tender which con-
tained water, which is hardly as easy an accompaniment as

its name would imply. In this connection it might be well

to mention the annoyances from cleaning fires, as is re-

quired in freight service where the division is a long one.

The experience with the centralization of power where
large hydraulic, electric or pneumatic plants are in opera-

tion, is that a greater amount can be supplied than it is

necessary to develop at the station—that is, where there is

much division (such as would be the case when the power
is distributed through commercial districts and divided into

small parts) a 50 to 6o-horse power plant can take and sup-

ply satisfactorily about loo-horse power. In railroad work
such a ratio could hardly be looked for, as the number of

trains would not be as large as the division where the

power is distributed for mercantile and commercial pur-

poses; but a reduction of some 25 per cent, can safely be

counted upon. The reason for this is evident, as it never
occurs that all the power will be used simultaneously which
each division is capable of exerting. With railroads, too,

it will not occur that all trains would be e.xerting their maxi-
mum power, such as, for instance, climbing heavy grades

at the same time.

The best kind of mechanical ingenuity and high efficiency

' Read at the Cincinnati Meeting of the American Society of
Mechanical Engineers.
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of any mechanical design which is made to accomplish a

given object are dependent, principall)'. upon reducing the

number of parts which it contains, so long as the desired

result is obtained. Multiplication of parts increases the

number of pieces to wear and consequent repairs, as well

as the chances of failure from breakage. No argument is

necessary to indicate the advantage which electric motors

would have over the present design, or over any other de-

sign of locomotive where all the requisites of an engine

must be incorporated in so many isolated places. The
failures from leaky flues, broken eccentric strap knocking a

hole in the fire-box, blowing or knocking out cylinder

heads, and the multitude of accidents which are happening

every day on railroad lines, would be decreased lo a

marked extent. The reduction in the internal friction of

ihe driving m^icbanism is also apparent.

No comparative mention has been made of the cost of

repairs, the too large percentage of power which is idle to

have this work done, the reduction in the number of

motors required to make the same train mileage (due to

more uniform and consequent higher average speed, result-

ing in a reduction of time to go over a length of line,) to-

gether with the loss of coal from irregular working of

engine and boiler where the line is undulating, as is the

case with all to a greater or less extent; also the attention

and care which a large number of isolated boilers demand
lo keep them in safe working condition as well as the rapid

wear of machinery where it is exposed to out-door influ-

ences, such as diit and the elements, as is the case with

locomotives. In fact, the elimination of such details could

be extended almost indetiniiely, and in them there wculd

appear visions of a removal of a mass of the liitle annoy-

ances from the shoulders of those who are now held re-

sponsible for the maintenance of this accumulation of com-
plications

The loss in electric transmission has not been neglected,

which in a station conirolling a line of, say 30 miles would,

at the present slate of the science, amount to some 50 per

cent.—which include^ loss in dynamo, line and the loss

from an average working of motor. This, together with

the cost of necessary- plant as capital, comprise the two
main objections against the introduction of electricity for

transportation purposes.

No attempt is made to take up the advantages or dis-

advantages (as shown by mathematical calculation! result-

ing from such a system, but it is merely desired to mention
some of the many practical points which would be met,

eliminated or improved iipon by the substitution of elec-

tricity in general railroaa working. Nor is it that its in-

troduction is anticipated within a year or two; but we can-

not but acknowledge that the application of electricity is

becoming more general, and, from the rapidity of its de-

velopment, its use for such purposes is hardly more distant

than the most sanguine of its advocates wculd predict.

The combination of electrical with mechanical engineering

will bring about as much of a revolution in the future as it

has doDe in the past; but in all its applications we must
expect to see it creep before we may see it walk. A more
thorough iniermingling of the mechanical, however, would
hardly be a detriment to much of the so-called electrical

engineering.

A CRITICISM.

After the presentation of Mr. Hall's paper F. A.
Scheffler advanced the following points in criticism of sev-

eral of the statements which were made:
In reading over the article which has just been presented

by Mr. Hall. I am tempted to give a few points in regard

lo the cose of installing a railroad plant, such as the author

of the paper thinks will be required in the rear future, and
at the i-ame time I desire to state that it is to be regretted

ihat Mr. Hall did not spend some little lime, before writ-

ing his paper, in looking up the matter of electrical data as

far as railroads are concerned, and the necessary coit of in-

stallation of the generating stations at a distance of not

more than 30 miles apart.

The ordinary locomotive of to-day, when runnii g at the

average rate of speed and hauling the average load, does
work of not less than 3G0 horse power. Supposing the sta-

tion to be built to have a capacity to each 30 mile section

of not more than one locomotive, the capacity of the gen-
erating station would necessarily have to be not less than
jOo-horse power. As the best forms of motors at present

have an efficiency of only about So to S5 per cent., it will

require, therefore, for the generating station a 360-horse
power engine and sufficient toilers for operating same.
The cost of the station can be summed up about as follows:

f^ne 360 hor^e power engine Sio,oco
Eatlery, A 1, of 360-hqrse power boilers.. 7,010
Station building 5.000
Stcoin coaoeclions, pumps, fied-water lieaters, etc 2,oco
Generating dynamo „... 13 000
Elecirical station, af pliances, etc 1,000

Making at lalof - 5i7,ooo

The foregoing station outfit will not permit of having
an ausilliary plant of engine, dynamos and boilers, which
ought really to be included in ihe outfit, so that in case ihe

engine or dynamos or boilers should, at &ny time, become
inoperative, there would be another set of appliances to

operate the railroad with. An auxiliary set of appliances
would almost double the total cost of the stat'on

For operating expenses of the station we have the fol-

lowing:
I'cryear.

5 percent, depreciation on engire asd boilers $ S35
4 '* " " *' dynamo 4^0

" *' interest on the station plant z 220
2 firemen, nigbt and day i 440
aengineers. " " " •t'^^o
Maintenance, such as oil, waste, etc ~

300

Making a total of, not including the cost of coal SS,355

In order to ascertain what the cost of coal would be, we
will suppose that the total power is required for only one-
half the lime, and one-quarter the power for the balance.
This will give us 2,774 tons of coal, per year, required.

This assumption is based on the supposition that the
engine will require 3 lbs. of coal per horse power hour; if

it were a condensing engine, of course the assumed rate of

coal per horse power would be too high, but I shtiuld not

think it would be advisable to use a condensing engine

where the power would be so largely variable, and water

along railroad lines is not always available for condensing
purposes. Basing the cost of coal at ^j per net ton, the

expense per year for same will be #8322; adding this to

the operating expenses of the plant at the station, we have
a total of ^16,677.
So far, we have only taken into consideration the neces-

sary cost of operating expenses of the station plant. We
have now to consider the erection of the necessary electrical

circuits along the line, the depreciation of same, and inter-

est on the cost of same.
Suppose that the pressure at the terminals was fixed at

2,000 volts, in order lo deliver 300-horse power to the

motor, it would be necessary to carry 112 amperes on the

line, and al'owing 20 per cent, drop in the pressure, by
simple calculation, we find that the conductor will have to

be of an area equal to a copper rod, i in in diameter.

The pressure of 2,coo volts is altogether too high to think

of safely using the rails for the return circuit, and a copper

conductor would also have to be used for this circuit mak-
ing two lines of copper conductors, i in. in diameter for

the outgoingand return circuits. If the circuit is 30 miles

lorg, it would require the enormous quantity of 476,784
lbs. for each conductor; and the cost for copper wire at the

present time being 1 7 cents per lb , the amount required to

pay for the copper wire would be $ 62,106. The interest

on this outlay, at 6 per cent., would be ^9,726.

As an overhead circuit would be the cheapest possible

way of conveying the currer.t to the motor, and as the wire

is of such an enormous weight, it would not be well to

have the poles more than ^o ft. apart. This would re-

quire 6,300 poles. Basing the cost of the poles and erect-

ing same at $2. 50 each, we have the total of -f 15, 750.

Erecting the line would be charged at f 150 per mile, and
this is a very low figure. This would give us ^4, 500, mak-
ing a total cost for the line $20,250. The interest on this,

at 6 per cent., would be §1,21 5.

Continuing the statement of operating expenses, it would
be necessary to add the interest just given to same, and
also the depreciation of the line. Putting this latter at

about 2 per cent (which is very low), which would be

S3. 627, we have a sum total of $3^.245 as the actual an-

nual cost of operating expenses of the station plant, and
interest, depreciation, etc., on each section of 30 miles.

It will not be necessary to take into consideration the

cost of operating the motor, as this would be about the

same as the cost of operating the steam locomotive; and
the cost of same wou'd be about the cost of a lirst-class

locom'.icive. The only comparison which should be made
between the operating expenses of the steam locomotive

and the electrical, would be that of the difference in coal

consumed between the staticn and the steam locomotive,

and possibly the cost of repairs of Ihe motor, compared
with that ol the locomotive. We have not the exact fig-

ures of the coal consumed by the ordinary locomotive, but

I do not think it is any less than S lbs. of coal per horse

power hour. This being the case, and as the locomotive

develops 300-horse power for 12 hours, and one-quarter of

this horse power for the balance of the day, ^\e would
have, per year, a consumption of 6,570 ions. This, at $3
per ton, is equivalent to ^18,710. Deducting the same
Ircm the total operating expenses of the electric station,

we find that the difference is in favor of the steam locomo-

tive to the extent of ^12,475 per year. I do not think

there would bi any differeoce in cost of repairs between
the electrical and the steam locomotive. The total ccst of

the station, copper wire, poles and line, complete,

would be $-19,356. This amount of money would buy
about twenty new locomotives.

The foregoing estimates are all based on inside figures,

and if the railroad were 600 miles long, it can be readily

seen what an enormous expenditure for electrical purposes

would be necessary, and comparing this with the cost of

the present steam railroad wfuld be sufficient to upset any
calculation in the line of electrical railroads.

I have selected an average of ^2.000 as a basis for esti-

mating the cost of line, simply bee use it would require ex-

traordinary care in insulation for a higher potential, where
the bare conductors, connections, insulating material, etc.,

wculd be subjected to all kinds of rough weather. If it

w^ere found that 4.000 volts could be satisfactorily insulated

(and this ha-* been done with covered wires in a few special

cjses), the first cost of line equipment would be very

largely reduced to, say, about one-half of the above esti-

mated cost, therebv reducing the yearly expenses of operat-

ing: by decreasing the interest and depreciation of the

plant. As far as safety to human life is concerned. I do
not believe that 4,000 volts would annihilate more com-
pletely than 2.000; but the chances for leakage of current

at the higher tension would be much greater. This would
mean greater c<.>al consumption and reduced efficiency of

the elt-cliical apparatus. The optralion of the plant at the

full power for one-half ihe rime involves, of course, the use

of several motors, which has not been considered in the mat-
ter of operaring expenses. Such considerations would not

make any difference in cost of operating expenses, because

there would necessarily be the same amount of expense in

the line of engineers, firemen and depreciation, etc., for

the locomotives, as theic would be for an equivalent num-
ber of motors.

A statement made by Mr. Hall is as follows: "In ex-

periments recently made, it was found that an electrical

motor could climb a grade of over 50 per cent , which is

far beyond the point of adhesion of locomotives."' I would
like very much to make an inquiry as to the facts of these

statements; it would be very interesting to the members to

learn what motor it was. and how long the grade was, and
what speed was attained. It is well known, of course,

that there is some very p' culiar action between the tread of

the wheels of electrical street cars and tracks, whereby
they can ascend a higher grade tl an any other kind f f

motor power, except the cable system; but I am very loth

.he present steam
how this can be

en years as has
" be more of a

ricity in place of

to believe that an electric motor can ascend a grade of over
50 per cent.

It is safe to say, that unless there are some radical

changes made from the ordinary design of electric genera-
tors, and in the method of the transmission of the enirrent

to the motor, as well as a motor of greater efficiency, that
we will never see electric railroads operated in this, or any
other country'.

I am particularly desirous of furthering any matter which
pertains to the advancement and introduction of electrical

work of all kinds, as there is no branch of the world's
dustry which is or will iy»fBe11J^5^i^ by the electrical in-
dustry.

I, too, desire to s

railroad, but at pre^,

accomplished fiom
If as much proa _

been ach'eved in tBe*^3Vt'v4ecadfc^
possibility of our c^*^=-*"' ^'=^^-^

steam on railroads.

Three different metnS&^j^|^J|^€»<^d that I have esti-

mated too highly by 50V ir^bPR-'tlnTerent items. I do not
desi e that my figures sha'l be taken as absolutely correct,

but I would like to have a comparison of cost by parties

who arc familiar with elecirical and mechanical estimates,
from a ccnscieoiious point, made upon the same basis
which I have estimated. I shall be happy lo acknowledge
any error which I may have made, and will be only too
glad to cut down the apparently enormous first cost of even
one section of the suggested railway plant.

A specially devised method of feeders will possibly re-
duce the cost of the copper circuit, but at present I do not
see wherein even this could be accomplished, unless,
perhaps, a 3-wire si stem should be used, but which would
involve a further complication of carriers, etc. One thing
certain is that to carry 300-horse power at 2.000 volts, with
2off drop, requires the same amount of copper for conduct-
ors, whether the latter be composed of one or is subdivided.
I have taken as a basis the lowest possible generating
capacity, and an increase of this simply means additional
first cost, and some of our heavy locomotives surely de-
velop a much higher amount of power at certain times than
300 horse-power. I have also estimated upon cnly one
motor being in operation on the 30 mile section, whereas
it would not be a very paying road which would operate
under such a condition. More than one motor upon the
section at the same time invohesa still further increase of
generating plant and conductors. I have only presented
these latter considerations to show that I do not think my
estimates too high.

Postal Telegraph Bill.

On July 16th Mr. Sawyer introduced in the United
States Senate a bill to establish a postal telegraph service.

It provides as follows: All post-offices where the free-

delivery' system exists shall be postal telegraph stations,

and, in addition, the po imaster-general may designate
other post-offices and telegraph offices as posial stations;

the postmaster-general sh&ll contract with one or more of

the telegraph companies now in existence for a period of
ten years. Kates proposed are as "follows: For the first

20 words or less, counting address and signature, between
postal stations in the same state, and less than 300 miles
apart, 15 cents; between stations not less than 300 miles
apart, and not in the same stale, 25 cents for the first

20 words or less; no rate shall be greater than 50 cents for

20 words. Within two years after the passage of the bill one
half of the postal telegraph stations contemplated shall be
connected by wires of the companies receiving the contract,

and within the next succeeding year at least one-half of
the remainder shall be so connected. The pcstmaster-
general shall prescribe the rules and regulations for carry-

ing out the purprses of the bill. The bill was referred to

the Post office Committee.

CORRESPONDENCE.
New York Notes.

NewYokk, July ig.—There are some interesting figures

in the quarterly report of Commissioner Gilroy to Mayor
Grant on the public improvements. It appears that the elec-

tric lighting companies are slo.vly regainingiheplace they oc-

cupied before the crusade against overhead wires was begun.

There are at present S72 electric lights used for illuminat-

ing the streets, and the probability is that this number will

be largely increased, as the gas commission is now con-

sidering propositions from the electric companies. Just

now, however, the first city in the Union is a little behicd

the times on the light question. The report states that

S.45 miles of conduit were built in the period referred to.

Here is a sentence from the report that will furnish a text

for economists and reformers: "The streets were opened

in 7,256 places by gas companies, other corporations and

individuals." Only one street railway is operated by elec-

tricity, the Julien storage batter}* system on Fourth and

Madison avenues. If electric traction is to be generally

adopted within five years, as Henry Villard sajs. the local

surface line companies should begin at once to transform

their systems. This should be done any way, and atcnce.

This is another important department in which this great

metropolis is sadly behind the smaller cities.

The gas commission has opened the new bids of the

electric lighting companies. It finds that the prices named
will come within the range of the appropriation for street

lighting. The two previous bids were jeject^d as they

were too high, although the electric companies showed
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good cause for an advance until subway differences could

be settled The new bids are at about 35 cents per lamp

until January ist. when an additional 8 cents, it is expected,

will bf allowed.

(udge Patterson has decided that William II. G'ttcrill

and lames U. Robertson, president and treasurer of the

Klectric Sugar Refining company, are individually liable to

the English capitalists who were induced to buy stock at

^^00 per share, the understanding being that the money

was for the express purpose of buying Friend's secret pro-

cess, which turned out to be the stowing of bags of raw

sugar in a hay loft and drawing Ilavemeyer's .Mould A
refined sugar out of the feed chuto on the stable floor.

The judge says that, although ii does not appear that Cot-

terill and Robertson were in any way connected with the

stupendous fraud, yet they knew that the process could

not be accomplished several days before any of the money

was paid out, and they could have recalled the money by

canceling the loan.

Manufacturers of electrical apparatus will be interested

in the announcement that the principal manufacturers of

celluloid and zylonite goods have decided to consolidate in

a big corporation, with a capital of ^fj, 000.000. The con-

cerns wh'ch will go into the combination are the American

Zylonite company of North Adams, the Celluloid company

of Newark, and the I.ithoid company of Newburyport. It

is said that the works of the American and the Lithoid

companies will be abandoned or rather transferred to the

other concerns- The new company will be known as the

United Cellaloid company. Sharp competition has led to

the consolidation.

The argument in the appeal of the Steam Heating com-

pany from the order of the Board of Health will be continued

f.n Tuesday next. The appeal is based on the ground that

the board did not consider the company's arguments or

rights in the premises when the order was made.

Keramler will probibly have the distinction, if such it

may be called, of being the first murderer to suffer the

death penalty under the new law. It was thought that

after all the legal controversy Joseph Chapleau would step

in and take Kemmler's lightning, but the action of Gov.

Hill forces Kemmler to the front again.

The Franklin Kxpsrimental club, organized by a num-

ber of scientific and professional men. with modest head-

(]uarlers in Newark and no newspaper announcements of

its character, existence and scope of uii fulness, concluded

its first year's work at its laboratory last Tuesday evening,

and adjourned until September. The officers of the unique

organization are: William J. Hammer, president; Dr. T.

\V. Corwin, vice president; Edwin W. Hammer, secretary

and treasurer; Piof. George C. Sonn, curator and historian,

and I'aul Jaehnig, serg^ant-at-arms. The dub has pros-

pered beyond expectations, and an effort is being made to

widen its sphere of usefulness by increasing the member-

ship. Considerable valuable physical apparatus and chem-

ical supplies have been added during the past month. Two
honorary members have been elected. The club is modeled

afcer the Franklin Institute of Philadelphia. During the

winter a series of leclurei and experiments occupy the at-

tention of the members. W. H. T.

Milwaukee, Wis.

Mtl.WAfKEK, July 18.—Henry Villard has bought the

plant and good-will of the Badger Electric Light company.

The consideration is something like ¥300,000. The sjle

was made through John A. Hinsey. who secured an option

on the property som; time ago, at the time that it was re-

ported that he had purchased the plant himself. The di-

rectors of the new company arc John A. Hinsey, Edward

C. Wall. R. L. Jennings and Clarence S. P.rown, of Mil

waukee, and David S. Wege. of Ch-cago. Mr. Wall,

who has managed the business for some little time, will be

made president. The fact that not a single one of the

directors is interested with Villard in the Milwaukee Edi

son Eltctric company is taken as proof that the Edison

incandescent plan', which is now being constructed, and

the Hadger arc light plant will be conducted as separate

enterprises. It was at first supposed that a practical con-

solidation would take pU-'.ce. The Badger company will

make a strong effort to retain its slrcet lighting contract.

The contrdct will expire in December, and bids will be re-

ceived by the Hoard of Public Works early in August.

There are two other companies in the field.

The \illard syndicate has secured an interest in both the

Milwaukee City and Cream City Railways, and it is reported

that it will soon be a part owner of the West Side system,

although Washington Decker denies that he is going to dis-

pose of any of his holdings.

It was reported some time ago that John A. Hinsey had

secured a controlling interest in the Whitefish Bay

Dummy line. It now turns out that in the case of the

railroad, as in that of the electric light plant, he simply

secured only an option. However, his option on the dum-

my line has resulted in the sale of the Iladiey interest to

Charles F. I'listir, who is now the president of the com-

pany. The relations between thedummy line and Hinsey 's

road will be tjuite intimate. The North Avenue exteuMon

will be rushed, and the East and South Side lines will be

built. Electricity will be used on the whole system.

A new company has been incorporated for the purpose

of building a suburban road from the West Side to Wau-

watosa. The chief mover in the enterprise is Daniel

Wells, Jr., on': of Milwaukee's wealthiest men. Mr.

Wells is the chief proprietor of the Watertown plank road,

and the new line, which is to be equipped with electric

motors, will run along that thoroughfare. The company

may build into the city. The new enterprise will probably

result in the abandonment of the scheme to build a road to

W^auwalosa still further north-

The National Home & North Greenfield Railroad com-

pan)' is likely to draw out of the fight for a franchise to

build along the National Avenue road in order to give the

Milwaukee City Fiailroad a clear field. All that the incor-

porators of the National Home iV North Greenfield Rail-

way company and of the other companies as well desired

was to secure street car service for North Grfcnfield. The

Milwaukee City Railroad company will not meet with any

great amount of opposition if it proves its intention of

building to the Soldiers' Home and North (Greenfield.

Such an extension would be more satisfactory than an in-

dependent line, as it would give the suburban residents ac-

cess to all parts of the city.

The contracts for the Edison Electric company's new

building, on the corner of River and (.)neida streets, have

been awarded. The structure will be (|uite large and solid,

and will cost in the neighborhood of !j!6o,ooo. The woik

must be completed by October i . The company is making

very satisfactory progress in the work of laying its wires

underground. Much of the work in the business section

has already been done. P.

Cleveland, O.

CleveI-AND. July 19.—The Buckeye Electric company

has opened an office in the new Arcade, and proposes 10

do business on a larger scale than heretofore. It manu-

factuies incandescent lamps and appliances.

The business of C. B. North will be hereafter carried on

by the C. B. North Electric Works.

The NcA^ark and Granville motor line, 8 miles, is near-

ing completion. A Sprague equipment has been bought.

The proposed electric road in Sandusky is very slowly

materializing.

Within a short period the Fulton Foundry will turn out

a full complement of electric railway supplies; Palmers &
De Mooy are now in the maiket with electrical castings,

and Dorner & Dutton will eventually add electrical equip-

ments to their railway supplies.

The Leader is waging war against the electric railways,

branding them as property despollers. When Cleveland

had no electric railways they were very much desired by

the Leader. Now as they have proved satisfactory to the

general public and built up the outer town the I^eader

howls. R.

Pittsburg, Pa.

PiTTSBURt;, July ig.—The Allegheny City electric light

plant was started on the evening of July 17th with great

eclat. The city was celebrating semi-centennial day, and

this was made the occasion of throwing the streets into a

great glare of illumination. The electric plant is a grand

success. It consi ts of 3,000 incandescent lights, West-

inghouse alternate current system, and 450 arc lamps of

the same system.

The Citizens' Traction company of this city, operating a

cable road, has just held a meeting to increase the capital

stock from $.;, 500,000 to $3,000,000. At this meeting

the compmy also published a financial statement of the

road for the first six months of the present year, which of-

fers a very powerful argument in favor of the electric rail-

road system. According to the statement, the receipts of

the company amounted to .|i2S8,o6i.ij2, and the running

expenses to $19^,617.57, which leaves a net profit of $S8 -

4^4.35. Among the items of expenditure is mentioned the

sum of i^iioo.ocKJ for conducting transportation and main-

taining the ro;id. When it is considered that this means

for six months only, and that for a road which is but three

miles long, it is well worth pondering over the difference

in the cost of maintaining a road by using electric power

instead of a cable.

The latest development in the novelties of rapid transit

in this city is the project about to be entered into by the

F'lectrical Cab company. This corporation proposes to es-

tablish a regular line of travel throughout the entire city

by electric cabs. It is similar to the system said to have

been operated in London and Berlin. The company in-

tends to start with fifty cabs all litted up with the latest

improvements of the storage battery system and the pro-

moters are very sanguine of success. The scheme has ap-

parently been started to get ahead of the many other com-

panies having lately secured the right of way upon nearly

every street in Pittsburg with a view of establishing elec-

tric railways.

The Tesia motor of the Westinghouse I-Hectric iS: Manu-

facturing company is now being extensively used on the

vestibule trains of the Pennsylvania lines between New
York and Chicago.

The Duquesnc Traction company is erecting a car

stable in the eastern part of the city, which is to cost

seventv thousand dollars. E. H. H.

Nashville, Tenn.
Nashviij.e, July 19.—The operation and the manage-

ment of the 59 miles of electric road have been such as to

insure golden opinions from all who have had occasion to

use the cars; and it is safe to say that the average street

passenger traffii: is more than double what it was under the

mule system. All the lines are under one management,

the United Electrii. Railroad company, but this will noi be

the case long, .\bout all the main points of litigation have

been settled, and the Citizens' Rapid Transit company has

a full force of hands laying Irdck and putting up wires.

This company has adapted the Sprague overhead system,

and has ordered in addition to the generators all the ma-

terial necessary for the equipment of about four miles of

railway. The right-of-way and franchises cover a very

important portion of the city

Your correspondent has found thirteen isolated electric

light plants besides those used on the steamboats that ply

the river from this point; most of these plants are small

and of old patterns. Two cotton mills, one woollen mill,

two ice factories, two hotels, two large business houses,

one of the suburban parks, a daily paper and a saw

mill have each an electric light plant.

The city has been suffering from a partial water failure

caused by the destruction of a part of the pumping ma-

chinery by fire, and no sprinkling of the streets is allowed.

The Ftreet car companies, however, are permitted to use

water to wash their tracks. With the overhead system in

use here, unless the rails are kept clean of the limestone

dust, which is the greatest nuisance we have to contend

with, there is considerable sparking at the point of contact

of the wheels and rails. This trouble is particularly notice-

able at the switches and crossings. This limestone dust

and sand also causes the gear wheels of motor cars to wear

out very rapidly.

There has recently been some trouble between the

negroes and the street railways. A company of state

troops, composed wholly of negroes, and armed with rifies

and bayonets belonging to the state, while parading on the

4th of July, persisted in taking their line of march between

the rails of the electric cars. The movement of the troops

was much slower than that of the car, and when the motor

man remonstrated and insisted upon being allowed to pass,

he was assaulted and threatened with bayonets. The

police, however, succeeded in preventing a serious riot.

President \Yrenne, of the United Electric Railway company,

has laid the matter before the governor, and asked that the

company be disbanded until the members qualify them-

selves as law-abiding citizens. Judge Bell, of the City

Court, decided that the street cars had the right-of-way, in-

asmuch as the companies are required "to keep the streets

in good condition between the rails of their tracks and for

two feet on each side thereof."

The city authorities have called for bids for furnishing

four and a-half miles of wire for the fire alarm service.

The 100 additional arc lights ordered by the city months

ago have not been put up yet. The only reason given for

the delay is the non-arrival of the wire.

The newspapers state that a company has been formed

to establish an electric street car line in Clarksville, Tenn.

The Ruck City Electric company is awaiting action of

the city council on its petition for right-of-way.

The Capital Eieclric Eight company is putting in a

number of small stationary motors for hotels, office build-

ings, etc. The question of cost is the only thing in the

way of the extensive introduction of these small motors.

The water pressure here is too variable to make the use of

water motors practicable.

Joseph \\'ills, the electrician and master mechanic of the

United Electric Railway company, has resigned his posi-

tion and accepted one with the Short Electric Railroad

company of Cleveland, Ohio. Charles T, Hardy has taken

his place here.

Representative men from all the electric companies in

the city will meet on the evening of the 23rd inst. to con-

sider the advisability of organizing an electric club in this

city. There are enough of them to give a good working
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membership for such a club, and they are fully capable of

raakiDg it a success The reason a club has not been

formed sooner is that most of the electric enterprises here

are comparatively of recent date and the officers and men

have had but little time to form acquaintances. The initial

meeting is looked forward to with considerable interest.

E.

THE ELECTRIC LIGHT.
Xegotiations are pending at Plaquemine, La., for an

electric light plant.

Laurel, ^td., will have an electric light plant within six

months, it is promised.

An electric light plant at Corinth, Miss., is among the

improvements contemplated.

The city has purchased the plant of the Gainesville (Ga.)

Electric Light company and will operate it hereafter.

The San Antonio (Tex.) Gas company, which purchased

the electric light plant, is already remodeling the power

house and will soon add new apparatus. The system will

be extended.

A. T. Corriveau of the Royal Electric company. Mon-
treal, has closed a contract with the town of Costicook for

30 arc and 500 incandescent lamps for the streets. Water
power will be used.

The California Electric Light ompanv has announced

its intention to assert its claimi to ihe sole right to use the

double carbon arc lamps in California. Oregon, Washing-
ton and Nevada, under the Brush patents.

The Oakland Gas, Light & Ileit compiny has offered to

operate the Alameda city electric light plant at less than it

is now costing the cit)'. If the proposition is accepted, the

arc lights will be operated from the Oakland company's

plant, and the incandescent from the city plant.

The Monongahela Electric Light company of Monon-
gahela City, Pa., has been chartered with a capital stock

of $40,000. An alternating system is to be adopted but

the make is not yet decided. A city franchise has been
granted the company, which will commence with plant for

650 lights.

An electric light franchise has been granted the Pasa-

dena Electric Light & Power company by the Pasadena
trustees. It provides for the right to operate an electric

light plant for thirty years, gives the right to erect poles

fifty yards apart, under such provisions as the council

may direct, the city to have the privilege of using any of

the poles free of charge for the purpose of conveying wires

for a fire alarm system.

The New York Sm: presents the facts attending the mu-
nicipal control of electric plants in the following terse

summar)' of a familiar case: "A case bearing on the

question of the advisability of the ownership by munici-

palities of lighting plants has occurred at Milwaukee. The
estimate furnished to the common council of that city for

the erection of a municipal lighting plant is nearly $600,-
000. The question is simply whether the inhabitants pre-

fer to undergo the bnrden of taxation for the raising of

the principal and interest involved, as well as to suffer all

the ills that come in the train of the creation of a new city

department under political control, or whether they desire

the option of contracting at any time for all the lights they
want at a certain rate without any further responsibility or
burden."

One of the promised sights of Sorrento, on Frenchman's
Bay, this season, is Frank Jones' illuminated fence, the

erection of which is a source of wonderment to all ihe

natives along that shore, says a correspondent at Bangor,
Me. In front of his summer house the great brewer will

have nineteen hollow stoneware posts, surmounted by as
many stoneware vases, the latter to be filled with plants of
various kinds. An electnc wire will run up inside each
post and through the earth in the vase, diffusing light

through an incandescent globe. The vases are all of dif-

ferent designs, and no two of the globes are of the same
shade. Between the colored globes and the sheltering

foliage it is expected that rather a romantic light will be
secured. It is quite a job to adorn that side of French-
man's Bay, but money will do wonders, and it is a first

rate place from which to view Mount Desert's breezy
heights.

The good people of Bloomington, 111., have decided to

"regulate the electric wires " in that city. A dispatch
says: An important conference, comprising Mayor Koch
an^ members of the City Council, together with represen-
tatives of the various electric companies operating in this

city, was held here today with a view of framing legislation

that will control the electric wires in this city. There are

six different systems of wires, including telegraph, tele-

phone, electric light and electric motor lines, and they have
become in such a condition that they are a menace to the
people. The different lines were constructed without be-

ing properly superintended, and of late great annoyaiice
and considerable damage has been occasioned by the lines

crossing each other. At the conference it was decided to

divide the electric wires into two systems, the telegraph
and telephone to comprise one and to be strung on one
side of the street, and the electric light and electric motor
wires on the other, and to run on the opposite side of the
street. The people here are almost wrought up to the pitch

of insisting that all the wires be put under ground.

Electric lighting is making some progress in Central
America. An electrical engineer from this countrj- now
engaged in instalHng plants irf Guatemala writes as fol-

lows: "The advent of the electric light in this country
will, I think, mark a more distinct revolution in matters
than almost any other invention. Rapid transit the people

will not permit. Such a condition of affairs is incompati-

ble with their nature. The electric light is something that

will stir even the lazy, gray matter of their brain-pan with-

out causing them to hustle. I don't know that any great

amount of good could be evolved even were all the intellect

of the country consolidated in one set of brains, but the

tendency of thinking is not bad, even in a native. What
the people think about the light is a matter of mystery.

They will stand in groups stupidly gazing at the silvery

horse shoe or the blazing mass of intensely brilliant light

as it splutters and sings, with an expression of awe upon
their countenances. Some of the people whose intellect

has been cultivated with a hoe gravely remarked in ray

hearing the other day that the light was 'little suns.' Not
so bad for a Central American savage, was it? The light

is a matter of much concern to young people. In the

semi-light of the splendor of the star-sprinkled tropical

skies much inspiration was found for the young man who
would 'a wooing go.' The electric light threatens to break

up all such scenes and stances. Then in addition to this

the dusky senoritas don't show up well under the light. It

gives them a shadowy effect that is not at all enchanting

and I would not be surprised if one result of the introduc-

tion of the light was to cause a tremendous use of complex-
ion powder by the ladies. However, this is only a

theory." Not the least matter that calls for admiration Is

the idea of a country that is popularlv supposed in the

United States to be so far in the rear of the front rank of

civilization, being able to boast of a system of illumina-

tion as good as that of the large cities of the United States.

THE ELECTRIC MOTOR.
The Rochester, N. V., Street Car company has com

pleted the work of relaying the tracks throughout the busi-

ness district for the electric sjstem, and the work of erect-

ing poles and stringing wires will be vigorously pushed.

The Westinghouse Electric & Manufacturing company
is now making a new alternating current motor, for which
many advantages are claimed. It does not require any
higher tension than the ordinary 50 volt alter-".ating cur-

rent. The company has already received orders for 500
motors.

The power of the Presumpscot river will be utilized

through electric motors at the S. D. Warren paper mills,

Falmouth, Me. A dam will be constructed across the river

i}^ miles from the mills, and at this point an electric power
station will be established Five So-horse power motors
will be installed at the mills by the Mather Electric com-
pany of Manchester.

R. L. Cald*vell, superintendent of construction on the

Rochester, N. V., electric street railway, is experimenting
with a view of connecting the rails on stree's paved with
asphalt without tearing up the entire road-bed. The company
wants to lay its ground wire between the tracks without
tearing up the whole asphalt pavement with pick and
shovel, as would seem to be necessary. Mr. Caldwell's

plan is to cut a channel less than an inch wide through the

pavement by means of a steel tool carried on a iour-wheeled

truck traveling on the rails like an ordinary car. The truck

has a wooden frame, and at a point between the wheels
the tool-stock of an iron planer is fixed to a crossbeam, and
in the stock or tool-holder is plactd a square-nosed tool

such as machinists use for cutting slots in iron. In the

first experimental run it cut the asphalt nicely for a short

distance, but the tool then dipped in too deep or jumped
out of the channel. The sand in the asphalt wears out the

tool rapidly, but in spite of all difficulties Mr. Caldwell
thinks it can be made to do the work much cheaper and
better than would be a general le^r-up. If the planer

makes a satisfactory channel it will still be necessary tocut
out a block of the pavement at the joints of the rail, to

permit insertion of the wires in the rails as usual.

The first electrical equipment turned out by the Westing-
house Electric S: Manufacturing company was put in opera-
tion on the Pleasant Valley road, Pittsburg, Pa., on July
4, and has been in daily operation ever since without a

hitch of any kind. The motor made by the Westinghouse
Electric & Manufacturing company does not require

wrought iron pole-pieces. Its principal part is a strong
and rigid cast iron frame which carries the bearings and
and pole-pieces. The gear-wheels and pinions have broad
faces; in fact, everything about the apparatus indicates

strength and reliability. The caps for the bearings and
the pole-pieces are arranged so that the armatures, coils

and field magnets can be conveniently removed for the

purpose of repairs, and there is used an electric governing
apparatus of novel construction which seems to possess
great advantages. To protect the gears from rapid wear,
and to deaden the sound, it is proposed to surround the
gear-wheels by a cast-iron dust-proof box. which will con-
tain a sufiicient amount of oil to keep the teeth of the gears
constantly lubricated. This lubrication will lesson the fric-

tion and the noise and the box which will surround the

gears will so far deaden the sound as to make it unobject-
able. The noise of the apparatus which has been in use a

considerable time and which has become badly worn, be-

comes an intolerable nuisance, and street railway officials

generally are expressing the hope that some way may be
found for transmitting the motion from the motor to the
car axle without the use of gear-wheels, for the reason that

they are not only troublesome on account of the noise, but
because the rapid wear involved heavy expenses for repairs.

plan of establishing one gigantic exchange for the whole
of Paris has been abandoned as impracticable, or. at any
rate, defective, and it has now been decided to construct
four new exchanges to replace the twelve in actual opera-
tion. One of these will be in the Rue Gutenberg, near the
postofiice. and consequently in the business part of the
city where the greatest number of subscribers concentrate;
this exchange will accommodate all the subscribers at pre-
sent distributed between five different office?. The other
three exchanges will be erected in the outskirts of Paris,

two on the right bank of the Seine and one on the left.

A good many amusing incidents are related about the
introduction of the telephone. "I remember," said one of
the down-town old-timers to a Chicago reporter, "when we
first had the telephone. It was much more of a curiosity

than the phonograph is now. I used to wait for the bell to

ring so as to have an excuse to howl in the thing. One
day it went off, and I was on hand promptly. 1 discov-
ered that the talker at the other end of the line was one of
the most prominent society ladies of the South Side. I

also discovered that she thought our office was a butcher
shop. She wanted to know if Mr. , the butcher, was
in, and I said that she had the honor of talking to him
then. 'What do you mean,' she asked, 'by sending me
such a roast of beef as that of yesterday?" I asked her
what was the matter with it, and she replied that it wasn't
fit for a dog to eat. I spunked up at this and told her that

I had had more trouble about her trade than all of the bal-

ance of my customers combined. I told her that she not
only didnot know a good piece of roast beef when she saw
it. but that she didn't know how to prepare it, and that she
didn't know how to eat it after it was prepared. Of
course she rung me off, and I went to my desk and rolled

over and laughed. In a few days I hadoccasioi to go into
the butcher shop miladi had been talking about, and
while waiting for my order I said to the butcher: 'Does
Mr. trade here now?' mentioning the name of the
husband of the lady who had talked to me over the wires.

No, sir,' the butcher replied. 'He came in here and said

that I had insulted his wife over the telephone. I tried to

explain, but he wouldn't have it. So I have ordered the
confounded thing to be taken out of here. I was afraid of

it in the first place, and told the fellow that it wouldn't
work. It is a humbug.' I looked up at his telephone and
saw that he had a chunk of leaf lard stuck in the transmit-

ter and a kidney tied under the bell. He said he had had
the thing stopped up until it could be taken out. I sup-
pose I ought to have told him the truth, but I couldn't

summon the nerve. Besides, I enjoyed the tongue lashing

which I gave the lady on the South Side, but I always feel

guiltv when I meet her."

THE TELEPHONE.
The French government telegraph department has com-

pleted an exhaustive study of the Paris telephone system
and has formulated a plan for entire reorganization. There
are at present twelve different exchanges, among which in-

tercommunication is extremely difficult, owing to insulti-

cient trunk-line facilities; most of these exchanges are also

poorly equipped and cramped for room. The original

THE TELEGRAPH
In compliance with the provision of the law recently

passed in New York, telegraph operators in that state have
been paid every week since July 1st. The new order of things,

as may be expected, is a great change in telegraphic tradi-

tions, and while it is welcomed by some, others look upon
it unfavorably.

The advocates of governmental control of the telegraph
point to England and never cease calling attention to the

"low rates" charged in the kingdom for telegraph service.

The following information on the same subject, from the
Hamilton Spectaloy; will prove interesting: "The telegraph
department of the English postoffice is being worked at a
loss which is increasing year by year. During the entire

period from Jan. r, 1S72, to March 31, 1887, the total de-

ficiency of income to meet expenditure and interest at 3
per cent, on the capital created for the purchase of the
telegraphs amounted to no less than $i5.oco,ooo, and of
late years the annual loss has increased from $560,000 in

iSSi-2 to $2,300,000 in 1SS6-7.

The New York Trilnme says that, "according to a
writer who has taken the trouble to hunt up the statistics

of this branch of business, there are in use now throughout
the world 2 500 000 miles of telegraph wire—enough to

surround the world with 100 strands. Of the sum total ot

lines, those of the United States constitute a little more
than 30 per cent., and our mileage is increasing more
rapidly than that of any other country on the globe. Sixty-

one per cent, of the telegraph lines of the world are owned
and operated by governments. Leaving this country out

of consideration, about SS per cent, of the remainder is

under the control of governments; or, leaving the United
States and Canada out, fully 95 per cent, is owned by gov-
ernments. As to the charges for the transmission of mes-
sages, they vary greatly. It would be supposed that in

the United States, the birthplace of the electric telegraph,

the tariff would be lower than elsewhere. But it is not.

In North America the body of the message only is charged
for; in other countries the address or signature, or both,

are tollable. In the United States the toll ranges from
25c. to %\ for ten words, according to the distance; in the

Argentine Republic it is 40c. for ten words, and 20c. for

each additional ten words; in Denmark, in Sweden
and Norway, ij.4c. for ten words, and 1.34c. for each ad-

ditional word; in Ecuador, 20c. for ten words; in Egypt,

49. 6c. for ten words; in Germany. 1.4c. per word, the

minimum being 14c. per message; in the United Kingdom,
6d. for twelve words; in the Cape colonies, is. for ten

words, and 6d. for each additional 5 words or part there-

of; in Guatemala, 25c. for ten words, exclusive of the ad-

dress, in Honduras. 25c. for ten Spanish words, and
double that amount for English words; in Italy, 20c. for

fifteen words, and re. for each additional word; in Japan,
4c. per word, including the address and signature; in Por-

tugal, 5c. for the first word, and ic. for each additional

word; in Roumania, 1.56c. per word; in Siam, from 35c.

to $3 65 per word; in Switzerland, \\c. per word; in Tur-
key, 2c. to 4c. per word, and in \'ene2uela, 20c. for twelve

words. In New Zealand messages are classified as urgent,

ordinary and delayed, the rates being respectively 2s., is.

and 6d. for ten words, with ^d. for each additional word.
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Miscellaneous Notes.

H. P. Young and H. G. Rich have incorporated ihe

Electric Protector & Specially company of Newport, Ky.,

to manufacture protectors for electric iDStruraents. The

capital stock is Sro coo.

Naval authorities generally will be greatly interested in

learning that the Spanish submarine torpedo boat, the

Peral, has recently completed a long series of tests to which

the Spanish Government compelled its inventor to submit it

before its final acceptance. These trials have included ex-

periments as to the speed, endurance under water, radiusof

action, ease of control, an-i other mitters connected with

the practical value of the boat. They loncluded with a

sham contest with the cruiser Colon, one of the largest.

swiftest, and newest ve?seU of the Spanish navy, said to

be a fair sample of the average war ship of the present

time. The first trial of this sort was in the day-time in

the oi>en sea off Cadiz, with weather so rough that most of

those who went out in other boats to witness the tests were

made seasick. The Peral practicaly failed in this test,

those atoard the Colon being able to locate the submarine

vessel at a considerable distance, and to keep out of the

way, the speed of the Colon much exceeding that of the

Peral. The same niglit the test was repeated, and with

cxictly different results Although the Colon used power-

ful electric search lights and all the other modern contrivan-

ces for detecting the approach of torpedo boats, the Peral,

with only her small observation tower above water, pasted

all around the Colon undetected, approaching wilhm loo

feet of the big vessel without being discovered. The Utile

submarine boat could have blown the cruiser out of the

water a dozen limes without trouble or danger to itself had

the contest been a real one. The search light was found

to be entirely use'ess in picking out so small an object amid

the wavt-s. Oi\ the strength of this trial the commitlee

conducting the te-ts has notified Lieut. Peral that it will

report favorably to the acceptance of his vessel. The lieu-

tenant is preparing a report of his own. in which he sets

out the dcficiencits which use has developed in his boat,

with a %'iew to having them corrected in other vessels of

the same t>pe which he hopes will be built. This is said

to be the first time that a submarine vessel has undergone

an actual test in the open sea under conditions approaching

those of actual war.

The eUc:rical engineering course of the University of

Michigan, is elaborately described in the Tcchnic, the offi-

cial organ of the Engineering society. This drpartment is

und^r the direction of Prof. H. S. Carhart. The course

of study is thus described: '" The ele. trical portion of the

electrical engineering begins with a course of illustrated

lectures in electric ty and magnetism, which serves as a

foundation for a subsequent laboratory course in electrical

measurements. This practical work is accompanied by

lectures nn unils and the most modern and approved me-

thods of making measurements of ihe various elecirical and

magnetic (luaniities, together with the method of calibrating

the mstruments and finding their constants. During the

past year a good deal of work has been done in the syste-

matic testing of batteries, obtainintf their polarization and

recovery curves, curves of current, internal resistance, and

terminal electro motive force. This course is followed by

one in dynamo-electro motive force. This course is

followed by one in dynamo electric machinery, two

hours a week being devoted to class work, and two days

to making tests of dynamos. The laboratory is now
providetl with two constant potential, and two constant

current dynamos, the latter of ten to twelve lamps ca-

pacity each. A storage battery, fifty incandescent

lamps, sixteen arc lights, an iron resistance of 120

ohms, capable of carrying about fifteen amperts and

provided with a switch board which allows of ready

coupling in parallel so as to carry 300 amperes, together

with ammeters and voltmeters of sufticient capacity, permit

of making elaborate tests on dynamo machines. During

the year characteristic curves have been obtained of the

several dynamos, tests of efficiency have been made, and a

small dynamo has been compounded for constant poten-

tial. Motor tests for efficiency have also been carried out.

A course in Mascart and Joubert's electricly and magne-

tism is offered as advanced work, and a course in distnbu

tion, of electricity and photometry of incandescent lamps

is required of electrical engineers. The photometric room

is provided with an accurately graduated bar si.^ meters

long, made by Darling. Urown \: Sharp and has a

melhoen screen and an excellent rotating stand for meas-

urement of spherical candle power. Important work on

fuscwites, batteries, incandescent lamps, standard cellsand

other standards is also in progress. The entire basement

lloor is devoted to the ehctrical work. The largest room

is devoted to ihe engine and dynamos. The smaller work

rooms are all provided with substantial sl'-ne capped picts.

In them apparatus has been placed for the most accurate

work in electrical measurements and invesligalions. A
portion of the building, remote from the dynamos, has

been kept reasonably free from iron, so as to permit of

measuring of horizontal component of terrestrial magnetism.

A large tani^ent and cosine galvanomcler, in&ile by Kdcl-

mann. of Munich, is placed in this part of the building.

Personal Mention.

W. S. Rngersof C. II. Holmes \ Co., St. Louis,

in Chicago last wet k.

Business Mention.

Frederick Pearce announces that he has succeeded to the

business of Pearce vS: Jones, manufacturing electricians.

New Vork City, and will hereafter conduct it at the old

stand, giving it his personal supervision.

\Vm S. Turner of Woodbridge ^; Turner, has recently

closed the contract for building the new electric street rail-

way at Quincy, III. There will be 11}-^ miles of track.

Mr. Turner was in Chicago last week making purchases.

The Fibrone Manufacturing company of New Vork an-

nounces its readiness to furnish fibrone and plaslicon for

electrical fittings and devices, such as battery jar covers,

cells, switch handles and bases cut-outs, bell boxes, push

buttons, rosettes, thumb screws, telegraph keys, annuncia-

tor dials and handles, switch boards, etc., and all kinds of

insulating specialties.

The Accumulator company of 41 Broadway, New York,

has been organized to succeed the Electrical Accumulator
company. The capital stock is ifs.ooOjOoo The oflicers

are: Theo. N. \'ail. president; D. H. Bates, vice-presi-

dent and general manager; I'harles K. Truex, assistant

general manager; H. R. Parish, secretary and treasurer.

The company is thoroughly organized to furnish accumu-
lators for light and power.

The Flektron Manufacturing company of Brooklyn, N.
v., which builds the Perret motors, has recently addt-d

largely to its cash capital to enable it to handle properly its

Urge and constantly increasing business It has doubled

its manufacturing facilities twice duringthe last six months.

It now occupits nearly all of the large new factory build-

ing, 7<j-Si Washington street. Brooklyn, N. Y , one block

from the bridge entrance. The works are notable for line

machinery whereby all parts are made accurately and in-

terchangeably to standard gauges, and for the methodical

and careful arrangement of its business.

E. K. Glass of Richmond, Ind. is putting on themaiket
a new style of primary battery, for the efficiency of which

great claims are being made. This is a zinc-carbon bi-

chromate battery of large surface of e'ements; z-ncs are

amalgamated and will need no remalgamation, Mason's
zincs being used. The connections are non-corrosive. The
capacity of one charge is slated to be over 100 ampere-

hours; internal resistance, oae-half ohm; life of zinc two

months if battery is used continually. If used for lights

five or six hours every day they should last four months.

The experiments made by Mr. Glass cover a period of al-

most a year and the battery has been used for running
lights and motors.

Electrical Patents.

IssuedJuly 15, i8qo.

432,0^2. Means for Generation and Conversion of Elec-

tric Energy. Angel De Castro, New Vork. N. Y.

The invention relates to improved means or appara-

tus for converting electric currents or pulsations gener-

ated by any suitable source of energy into currents or

pulsations of different character suitable for any re-

qutred use. It also relates to apparatus for generating

electric currents or pulsations.

432,040. Electric Stop Morion for Warping Machines.

John P. Ilaslam. Wilmington, Del.

432,049 Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

432.050. Induction Coil or Transformer. Carl E. Kam-
meyer, Eau Claire, Wis.

432,053. Electric Meter. Phil'p II. Korst, Racine, Wis.

The invention relate:; particularly to such meters as

are used for measuring electricity furnished to houses,

and has for its object to furnish convenient means
therefor.

432,063. Trolley. William C. Miller, Albiny, N. Y.

43^iOQ5- Electric Railway Switch. William D, Swart,

P.oston, Mass.
• The fiist claim follows:

"In an electrically operated railway switch the com-
bination of a permanent magnet pivotally placed be-

neath the surface of the road-bed, with its poles near

contact posts which are electrically connected with two
electro magnets placed on opposite sides of the actu-

ating mechanism of the tongue of the switch, and an
c'ectro magnet secured to the car in such a position as

toinlluence the permanent magnet as the car passes

over it."

432,098. Telegraphic Relay, John M. Treber, Louis-

ville, Ky.

432,131. Current Regulator or Rheostat. Otto Flemming,
Philadelphia, Pa

432, I3^>. Electrically Propelled Vehicle. Rudolph M.
Hunter, Philadelphia, Pa.

The invention consists of an electric motor to propel

the vehicle, a motor circuit carried by the vehicle and
including the motor, a signal circuit parallel with said

motor circuit, and an electric signal in said signal cir-

cuit.

.j32,i42 ICIectric I-ocomotive. Walter H. Knight, New
\'ork, N. Y.

The invention consists in combining with the driv-

ing whetlsof an electric locomotive a motor consisting

of two oppositely rotating parts which mutually react

upon each other, and which are mechanically connected
to the driving wheels in such a manner as to give a
coincident rotative ten<lency thereto.

432,169. Dynamo-Electric Machine. Frank A. Perret,

Brooklyn, N. Y.

The invention relates to improvements in the con-

struction of armatures and commutators, the i.lesi£;nof

which is to cheapen the cost of manufacture, anil, as

regards the commutator, to provide a simple and cheap
manner of "cross connecting" the segments thereof

and of connecting the ends of the armature coils with

the commutator segments.

432.197. Kkctric Cigar Lighter. Robert Graham, Read-
ing, Mass.

432,202. Electrode for Secondary Batteries. James 1".

McLaughlin, Philadelphia. Pa.

James F. Mc-

James F.

James I'".

McLaughlin,

McLaughlin,

432,204 Means for Electric Locomotion.
Laughlin, Philadelphia, Pa.
The invention consists in an electric motor traveling

within a prcperly constructed conduit, and mechani-
cally connected to a surface car to be driven thereby,
as distinguished from an electric motor carried on the
car which is to be propelled.

432.205. Electric Heater. James F. McLaughlin, Phila-
delphia, Pa.

432.206. Commutator Brush.
Philadelphia, Pa.

432 207. Electric Switch.
Philadelphia. Pa.

The first claim reads as follows.
"In a system of car propulsion, the combination of

a motor carried upon the car and a clutch for applying
and disconnecting the motive power, with a brake for
the car wheels and a single switch mechanism for ac-
tuating the clutch and brake or the brake and clutch
in succession."

432,208. Electric Motor Car.
Philadelphia. Pa.

The invention has reference to that class of cars in
which a continuously operating electric motor is em-
ployed, and is coupled with or uncoupled from the
drive wheels of the car by means of a suitable clutch.

432 2og. Electric Clutch. James F. McLaughlin, Phila-
delphia, Pa.

432,215. Apparatus for Detecting Short Circuits. Har-
vey Redding, Everett, Mass.

Claim one is given:
'The combination of an electro magnet included in

a main or primary electric circuit, an armature for said
electro magnet included in a local circuit which is closed
by a movement of the armature toward the poles of
the electro magnet, a liquid holding casing inclosing
said armature, and a body of liquid confined around
the armature in said casing, whereby the movement of
the armature to close the local circuit is retarded."

Electric Switch. Arnold C. Frey, Wilkinsburg,

James F. McLaughlin,

432,234.
Pa.

The invention consists in a metallic post mounted
on a plate of suitable insulating material, and having
attached thereto a three-pronged contact piece adapted
to be revolved and brought into or out of contact with
a pivoted contact, thereby insuring a substantial con-
nection.

432,237. Electrically Propelled Vehicle. John W. Hen-
derson, Philadelphia, Pa

432,271. Trolley Toboggan. Daniel M. Harman, Balti-

more, Md.

432.279. Current Regulator or Rheostat. George B.
Massey, Philadelphia, Pa.

432284. Electric Atc Lamp. Edwin C. Russell, Boston,
Mass.

432,310. Regulation of Arc Light Circuits. Daniel Hig-
ham, Boston. Mass.

The mode consists in first dropping the potential to
check the rise of current, and then raising the poten-
tial while the current is still above normal, or, when a
fall of current occurs, in first raising the potential, but
dropping it again while the current is below normal.

-132,345- Multiplex Electric Locomotive. CharlesJ. Van
Depoele, Lynn, Mass,

The invention relates to improvements in electric lo-

comotives, and comprises an improved method of ar-

ranging, sustiining and connecting the propelling mo-
tor or motors, with relation to the axle or axles of the
driving wheels to which the power is to be applied.

432.3S7. Armature of Dynamo ELctric Machines. Os-
car A. Enholm, New York, N. Y.

The object of the invention is to so construct the
armature core that it shall constitute a perfect mag-
netic bridge between the Held poles, and thus more ef-

fectually direct and concentrate the lines of force upon
and through the armature, and at the same time be
capable of a more ready magnetization and demagnet-
ization as it revolves than are those forms of cylindri-

cal armature cores that have been heretofore employed.

432,416. Conduit for Electric or Cable Railroads. John
Lynch, Washington, D. C.

432,432. Animal Shears. Chester M. Palmer, Lamartine,
Wis.

43 Chester M. Palmer, Lamar-433. Animal Clipper,

tine, Wis. •

432,436. Trolling Spoon. Ernest F. Pflueger. Akron, O.

432 453. Printing Telegraph Wm. W. Taylor, Mans-
field, Mass.

The object of the invention is to provide an appa-
ratus by which type-written messages may be sent by
telegraph and reconled at both ends of the line by a
person not familiar with telegraphy; also, in providing
means for sending printed dot and dash messages to

different points over different lines at one operation,

and also to so construct the apparatus that a single lap
upon a key, as the key of a type writer, will transmit
a whole letter or character and record the same at both
ends of the line.

432,490. Manufacture of Carbon Conductors. Achillesde
Khotinsky, Gelnhausen, Prussia, Germany.

432,500. Armature, Edmund Wagemann, Little Rock
Ark.
The invention relates to an armature for a dynamo

electric machine or electric motor. Its object is to so

construct a cylindrical ring armature as to obtain sim-
plicity of construction and efficiency of action.

432 5or. Electric Car. Edmund Wagemann, Little Rock,.
Ark.
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EoOKNE E. PhUJJPS, Presideiit. W. H. Sawtkb, Veo'j and Electrician.

AMEHICAIT ELECTRICAL WORKS,
PROVIDENCE, R. I. 3

Manufacturers of Pat«it Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Oflflce and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office.' 10 Cortlandt Street,

EcGENE F. Phillips, President. John Cabroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(I,IIIITED.)

F^t.ryf 1st. Gabriel Locks, Montreal, Canada.

— MANUPACTUBEHS OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, OfBce and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

THE "CLARK': ^KTIRE.
Insulaiion Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inbphctoe of the Boston FJre Underwriters* Union, under date of Marcb
^9, 1886, he sayB : "A Thoroag:hly- Reliable and Desirable Wire in E^ery Respect."

The rabber used In Insulating onr wires and cables Is specially chemically prepared, and is guarajiteed
to he waterproof, and will not deteriorate, oxidize or cracky and will remain flexible In extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical injury by one or more braids and the
whole slicked with Clark's Patent Compound, which Is water, oil, acid and, to a very great extent, Are proof.

Our insulation toill prove durable when all others fail. We are prepared to furnish Single Wires of all

Ranges and diameter of insulation for Telegraph, Telephone and Electric Lights from stocK. Cables mad«
uy order.

^ EASTERN ELECTRIC CABLE COMPANY, -

^ 61 and 63 Hampshire Street, Boston, Mass.
BENBT A. CLAKK, General Manager. • HEBBEKT H. EUBTIS, Electrician

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr ligltt Sonlile Synaxao Belts are alirays made firom centers of trliole

hides extra stretched.

r W. H. SALISBtTKY & CO^ Chicago, IlL

A. H. GARDINER CO., Mllwankee, Wia.
TODD & STANLEY CO., St. LoniB, Mo.
BNQLISH, M0B8E & CO., Eaniae City, Mo.

( Main Honae, Indianapolis.
E. C. ATKINS & CO., < Branch Honae, Memphis, Tenn.

( " « Chattanooga, Tenn.

^ESTE^ar ,A.a-EiTT3 =

The Board of Councilmen
of the Cily of Hopkinsville, Ky., -will, August
14, 1890, receive and consider sealed bids

for the erection and operating of an Elec-

tric Light Plant In said city—Arc and In.

candescent—of sufficient capacity to supply

the citizens for next two years, and after

expiration of two years, when the contract

with the Gas Company will expire, for

llghtiog the streets, to supply both streets

and citizens.

The grantee to have the exclusive rights

of the streets for ten years.

The council reserving the rights to reject

any and all bids.

The population of Hopkinsville is about

six thousand.

H. R. LITTEL.L,
city Clerk.

July 14, 1890.

AU. SIZES

AND
QVAxirrESMICA

For Electrical Purposes.

EUaENEMUNSELL&OO..
218 Water St.,New Torh.

PURDUE SCHOOL

ELECTRICITY.
New laboratory, fitted with best appli-

ances, dynamos, storage batteries, and

apparatus from best makers. A comf lete

and thorough course in general machinery

and electrical engineering. Send for cata-

logue. Pnrdne University,

La Fayette, Ind.

Make

Anything
IN BRA55

TuhmcrBiuss Works

lasall^avc

CHICAGO.

WANTED
A Superintendent for arc and incandescent con-
stEuction wort; a man who has had eTperieoce
in installing isolated pianis, and is familiar with
Edison apparattiB. A permanent position for the
right man; mast be thoroughly steady and re-
liable. State age and experience. Address,

'CONSTRUCTION,*
Care of Western Electriclan.

WANTED.
Electrician, thoroughly competent to fcuperviee

the wiring of Care, fetation and Line work for
Spraeue Road. Address stating erpeiience, refer-
ence and salary wanted,

H. 3r. IjITTKLIj, General Manager,

Cincinnati Inclined Plane By. Co.,
Cincinnati, O.-

FIBRONE
Is the recognized BEST SUB-
STITrTE for Hard Rubber in the

market, and used by the leading

Electrical Houses in the country.

We manufacture all kinds of

Also Sheets (which can be sawed, drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases and Handles, Cut-Outs, Bell

Boxes, Annunciator Dials and Handles, Push Buttons, etc.

We claim to manufacture the verj' material wanted by the Electrical Trade.

Send for estimates and prices.

THE FIBRONE MFG. CO.,
Ofllce, 35 TVarren St. Factory, 300 and 303 aioiiroe St., KJBIV TOBK.

vlO N/^

._TaADE MASK.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

For .A.exrla.1, S'u.'biaiax-lxi.e, a.xi.c3. TTzi.dexrBZ-O'U.xi.ca. XTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, - - - 1 3 Park Row, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

VII-ITV^ ELECTRIC MANUFACTURING CO.,
mmJkl^^^r mL^r ^L manufacturers of

anTDMATic Electric Motobs
In all Sizes from One-half H. P. Upward.

High ^Efficiency, Perfect MegiUation, Superior Workmanship, Ease of

Management, Remarkable Simplicity, Etc., Etc.

For Electroplating, Electrotyping, Copper Eefining, Etc,

• TJD AWnn nDfTOri new YORK, 33 church St. BOSTON, IV trch St. PHILADELPHIA, 508 Commercs St.

UD.a.a\jU. Urriulii KANSASCITY,Rialto Bunding, new Orleans, lOICampSt. CHICAGO, 329 Roohery Building.

e EDDY ELECTRIC MFC. CO., - Windsor. Conn.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establisliment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of H.EZ'R A TT3E1S, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE ^W^ORKS,
No. U26 CALIOWHILL STREET, PHILADELPHI i, PA,

THE SPERRY ELECTRIC CO.,
D. P. PERRY, Yice-President and General Manager,

-MANUFACTURERS OP THE-

SPERRT IMPROVED SYSTEM
OF

HIGH OR LOW TENSION.

1. The new Sperry apparatus free from repairs for twelve months.
2. That the new sperry Improved Dynamos can be coupled In series with perfect safely.
3. That any number of lamps from one to capacity of dvnamo can be cnt in or out of circuit,

singly or In groups, with perfect eafety, and without sparking at the brushes.
4. To absorb power In exact proportion to number of lights bornlne.

1. The new Aatomatlc Sperry Dynamoe and Lamps surpass In etiiclency those of any other
make.

i. That there Is greater economy In operating the new Sperry System than any other.
3, That our automatic regulation haa no equal; no rheostat, no wall hoses, no solenoid or

duh-pot.
4. That If yoH wHi vlelt otir factory we can show you the best arc lighting apparatus in erfstence.

We invite correspondence with electrical engineers. Intending buyers, and Interested
people everywhere.

TEE \}im imii :o„ iss to 207 south m m, mm ill,

SPEAKIN& TUBES ani WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS ANO BELLS.
r-O-LXi iillTE J^X,T7vr.A.-ZSIlT ST003:.

W. R. OSTRANDER & CO.,
2 r , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyn, N. Y.

Send for Nhw Catalogue, out August 1st.

Ton Will OblUi!

Both Advertiser and Publisher

ty mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

LEVER UP SHOWS OIL DROPPING. LEVER DOWN- SHOWS OIL STOPPED.

POWELL'S PATENT IMPROVED SIGNAL OILERS
for DYNAMOS and HIGH SPEED ENGINES.

AUTOMATIC, UNIQUE STYLE,
DURABLE, EFFICIENT. Zlll GUARANTEED.

.1 f..)r Ni,t.-c.Mtjl Circular tincl F-rioe List. ^A.clclr.^t3S

THE IVIbT. F^OXATELI- CO. CINCINrJA.XI, O.

Tx^EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

EI.ECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.

ELECTRICAL WORDS, TERMS \ PHRASES.
656 Pages. 397 Illustrations. Cloth Binding. Price, postage prepaid, to any part of the world, $2.50.

This Dictionary 'Deludes close upon 2,500 distinct Words. Terms or Phrases. Kacli

of the great classes or divisions of electrical Investigation or utilization comes under
careful and exhaustive treatment. For some reasons It deserves rather to be
called an Encyclopaedia than a dictionary.

The Scheme of Treatment Is as follows:

Ist. The words, terms and phrases are Invariably followed by a short, concise

definition, giving the sense In which they are correctly employed.

2d. A general statement then follows of the Principles of Electrical Science on
which the definition is founded.

3d. When, from the complexity of the apparatus, or from other considerations,
it has been thought desirable to do so, an Illustration or Diagram of the apparatus is

given.
4th. To facilitate study, an elaborate system of Cross References haa been adopted

so that it Is as easy to find the definitions as the words, and aliases are readily detected
and traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the
end that while the definitions and explanations shall be SATISFACTORY TO THE
EXPERT ELECTRICIAN, they shall also be SIMPLE AND INTELLIGIBLE to
those who have had no training at all In electricity, or are novices In the art.

zsimZzctrician pubimIshing go.
e Xj.a.:^xisxx>x3 iBTrxxji^xsro-, ZIG.SL.ClrO, XX^XjIHTi^IS.
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THE EVANS SYSTEM ofDRIVING DYNAMOS.
Running constantly since

December 1, 1889.

UNION ELECTBIC LlOHT CO.,

FRANKLIN, Mass., June 13, 1890.

EVANS FRICTION CO., 85 Water St.. Boston, Mass.:
Gentlemrn;—In reply to your inriuiry, we will say that we are

mure than pleasei "iih yimr system of driving dynamos. We have
it in use on oar oChj liElit alternator, and the severe tests which we
have successfully applied to it have convinced us that it Is a device
of remarkable efficiency and power.

This dynamo had previously giveo us a great deal of trouble
from hot bearings, but since the use of your friction, it has run per-
fectly cool. The bells prove durable and the power is transmitted
with no slip, and a remarkably steady light as the residt.

We linrt that it gives us perfect control of the dynamo, and
that a sudden load of the full capacity of tlie dyuaino can be thrown
on without any jump, jar or slip. We have tested it In every way
and do not hesitate to pronounce it the best system for driving

^ dynamos in existence. Yours truly,

F. W. CROCKER, Superintendent.

Union Electric Light Co., Frankliu, Mass.

We guarantee less pressure on ttie bearings tor the

same power than with ordinary belting.

TUB EV«NS FRICTION COME CO., Hi Water StJOSTOM.

DERIVATION OF PRACTICAL ELECTRICAL UNITS,
By Lieut. F. B. Badt axd Prof. H. S. Carhaet.

F=F=2E:r= j^iiD, :^s cz:e:i^t^.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Single Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111.

John A. Roebling's Sons Co.
Af.^Krrrf*uSLoa?x7xt.£:zt.s of^

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFET? INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-

vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, GHICABO, ILL,

Works, Trenton, N. J. GEO. C. BAILEY, Manager.
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BUTLER HARD RUBBER COTHE

33 Mercer Street, NEW YORK,
MANUFACTURERS OF

Of every description, including the celebrated HARD RUBBER BATTERY CELLS, manufactured under

Kiel's Patents for Primary and Storage Batteries. The cheapest and best Cells in the market. Also

Sheet, Rod and Tubing (Kiel's Patent) for electrical purposes, at reduced prices. Standard quality Sheet, Rod,

Tubing. Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes, constantly on hand.

HARD RUBBER SPECIALTIES OF ALL KINDS MADE TO ORDER. SEND FOR PRICES AND ESTIMATES.

For Sale by CENTRAL ELECTRIC CO., Chicago, 111.

FRANKLIN S. CaKTER. ClI \S. M. WILKINS.
— TRADINU AS

E. WARD W.LKINS

PARTRICK ^ CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROl'RIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.
JSSTABLISHSD 1867.

Cataloeaes and DIscouDt Sheets -will be sCDt I0 those in the trade
apoD receipt of application and business card.

SPEIGIAL AGE1NT?S
FOR THE SALE OF

PARTRICK & CARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO, - San Francisco, Cal.

N. WEST. ELEC. SUPPLY & CONS. CO., Seattle, Wasii.

WOLFE ELECTRICAL CO,, - Omaha, Neb.

SOUTHERN DIST. TEL. & ELEC. CO., BIriningliam, Ala.

THE STANDARD CARBON CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric Light Carbons and 'Battery Material.

^1- ^

SCHUYLER APPARATUS
IF YOU WANT THE BEST

Arc Hr^iglitirLg H^^tenx.

Office and Factory, MIDDLETOWN, CONN,

Western Office, Room 456,



Jul)' 26, 1890 WESTERN ELECTRICIAN.

HOGGSON'S
IMPROVED

DOUBLE

Window Spiking ||
THE BEST.

TH£ omr srarae MAoe Havino

screw fho washer for
Each wire.

HOGGSON'S
T m- =f Southern Electrical Supply Go,

' yf ' ELECTRICAL SUPPLIES

Im
Fibre Wire-Cleats.

Saves BAjnur aud Wires.

TRADE MARK.

or Every Deacriptlon at Bottom Prices. Prompt Shipments WIRES; CABLES
and Intelligent Execution of Orders Ourl^peciallies.

I

TAPE and CORD
823 LOCUST STREET,

Sn?. XjOXJXS, - ASISSOXTZIT^
FOE

PROMPT SHIPMENT.

HOGGSON'S
Igj IMPROVED

Door Spring.

Has Shield to

Protect the Pin.

THE ONLY Spring made having
Screw and washer for

EACH Wire.

WHEN YOU BUY A MOTOR
From ANY Manufactnrer or Dealer,

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
Send for Catalogue.

Automatic Switcli Co.,

No. 8 Keyser Building,

BALTIMORE, MD.

The Standard
Open Circuit Batteries

of the World.

PARIS
HIGHEST AWARD!

THE ONLY

GQLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

GONDA AXO

TRADE

GONDA
MARK.

LEGLANCH^ BATTERY GO.,

THE ONLY
Gennine Leclanclie Batteries

Made or Sold
in America.

149 West 18th St.,

NEW YORK.

<£D AT V£RyiBVt

WESTERN ELECTRIC CO.,

We are the Exclusive Western Agents for tlie Sale of

A. G. Day's Kerite Wires

For Telegraph, Telephone,

and Electric Light Use.
PRICES ox APPIilCATION.

CHICAGO. NEW YORK.

JOHN STEPHENSON CO.,
I_ir«TITE13,NEW YORK.

STREET CARS
-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for- Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO.,
229 La Salle Street,

LAMjNARFIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St„ Boston, Mass.

W. D. SAR(iB»-'T, I'resid* nt. John A. Babrett, Vlce-Preeident snd Cone. Electrician.
K. U. Cutler, Treasurer and Manager. Frank A. Perret, Electilclan.

THE ELEKTRON MFG. CO.
79 and 81 Washington St., Brooklyn, N. Y.,

J

-MANUFACTDREH8 OP THE-

PERRET ELECTRIC MOTORS AND DYNAMOS,
AutomaHcally Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

MiM Fielfl Mapets
OF SOFTEST CBAKCO.U IROS,

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

BY HKANB OF WBICU

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtalnril tlian In possible
olbertvlNe.

Antoinatlc Motors 01 all sizes and for all pur-
poses, Automatic Dynamos
for Incandescent Electric
Ugbtlng. Isolated Plants
for Stores, Facturies, etc.,

^^- aspecialty. Molature-prouf
^ Moturs and Dynamos for

use In Mines and damp
places.

SAFETY SEAMLESS bobber covered WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO.. - 403 N. Eighth St., ST. LOUIS.

EXCELSIOR ELECTRIC CO.
MAKUFAtTCIRERH OF

Arc and IncaRdoscent Apparatus
FOR LIGHTING,

Arcilncandescent Motors,
Slectro-PlatiDg and Electro-Deposition Macbines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPUT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For eMtimateN and other information, addreHs:

-W^ESTERN OFFICE: NEW YORK OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL. 115 BROADWAY, NEW YORK,
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 8,000 Motors in actual operation.

If'.A.KT OXJTIf'ITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print-

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW ENGLSBD OFFICE, 63 OllYer St., BOSTOH. PHILSDELPBIA OFFICE, 38 S, Fourth St. CHICAGO OFHCE, Phoenix Building

G. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

POND
ENGINEERING CO.
707 and 709 Mark&t St., St. Louis.

427 "The Rookery," Chicago.

31 Waterworks Building, Kansas City.

319 Ramge Building, Omaha.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

Erected Ready for Service.
SPKCIAIiTIES :-Th6 Annlngton & SlmB Engine, Steel Boilers, Ireaon Link Belt. Stand-
aid Bockingand Shefield Urates, ho-we Heater^ Hyatt Filter, BlakePomp, KortlngInjector, etc.

8EKD FOB X1A.TEST CATAliOGITBS.

GEORGE P. BARTON,
LAW OFFICE,

325 DEARBORN STREET,
CHICAGO, ILL.

Patent and Trademark Cases.

—IS THE

—

Best Appointed Line
—FOR KEACHING THE

—

West, Hortliitst and Sontliiest,

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers.
II

Western Electrician

8 1.00.

ELECTRICAL BOOKS

Send for New and Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

9
EDISON MANUFACTURING CO.

EDISON'LALAHDE BATTERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

MANUFACTURERS OF

PRIMARY BATTERIES for TELEGRAPH "MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

AH dealers in Electrical Sapplies beep, or should keep, these Cells in stock. If nnable to purchase from dealers in] yonr
vicinity, commanicate with

JAMES F. KELLY
General Sales

Assent, 1 9 Dey $t., NEW YORK,



WESTERN ELECTRICIAN. Jul)' 26, 1890

NOW READY! NOW READY!!
Third Edition Dynamo Tenders' Hand-Book, with moonlight schedule for 1890. Second Edition Incandescent Wiring
Hani-Book -with additional chapters. An astonishing record; The rapid and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Filteen TbouEacd copies within Eighteen months, as follows:

Dynamo Tenders' Hand-Book, Ist Edition 2,500 Copies.
2d ' 2000

" 3d " (Just ready.) 2,000 "
,

Incsndescent Wirin!;' " 1st " 2,500

Incandescent Wiring Hand-Book, 2d Edition .... (Just ready.) 2,500 Copies.
Bell Hangers' " " Ist " 2,500

" 2d " 1,000

Total within Eighteen months 15 UOJ "

Bell Hanger's Hand Book.

BY F. B. BADT.

PRICE fl.OO. 106 pages, 97 illustra-

tions, flexible cloth binding, type page

5ix3 inches. First edition eihausted, sec-

rnd edition now ready. Disking a total of

3,2.50 copies printed to dale. Just the

book for people engaged in sellirg, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. i.tc.

TABLE OF CONTENTS.
VOLTAIC BLKCTKICITT.

Contact Series.

The Voltaic or Galvanic CelL
Generation ol Current,

Local Action.
Polarization.

DESCRIPTION OF BATTERIES.

The Smee Battery. The Grenet Battery.

The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Caibon Battery.

Nickel Plating Battery.

Fuller's Mercuir Bichromate Battery.

The Leclanche Battery.

The Diamond Caibon Ba'tery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

Classification of Batteries.

ELEMENTARY DATA.

The Electric Current.

Ohm's Law.
Conductors and Insulators.

Direction of the Current.

Connecting Batteries.

Cells Connected la Series.

Cells Connected In Multiple Arc.
Recapitulation.
Work.
Exteroal Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Colls.

Electric Bells.

Single Slroke Bells.

Long Distance Call Bell System.
Puth Buttons.
Buzzer. '«'

Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess System.
The Western Electric; Company's System.
The Double Wire System,
Partrick & Carter System.
The Electro-merciulal Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gis Lighting Apparatus.
Portable Gas Lighters.

Apparatus for Public Buildings.
Apparatus for Residences.
A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

BUNKING ELECTKIC WIRES.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators.
Best Time for Wiring.
Extra Insulation.

TESTING INSTRUMENTS.

Detector Galvanometer and the Magneto
Bell.

Tests for Faults.

Bell Hangers' Tools.

Wh-e Tables.
Specifications lor Wiring a Hotel.

Dynamo -Tenders' Hand -Book.

BY F. B. BADT.

PRICE |1 00. First and second edl-

tions exhausted ; third edition now ready,

making 0,500 books printed to date, con-

taining additional pages and moonlight

schedule f >r 1890. 93 pages, 70 illustra-

tions, flexible cloth binding, size of type

page 5ix 3 Inches. Designed for dynamo
tenders and linemen, stationary and ma-

rlae engineers. Jiist the book for men
who wish to learn how to operate and care

for electric light installatlo- s. The only

book of the kind In the English language.

TABLE OF CONTENTS.
ELEMENTARY DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.

Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWER.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.

Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINES.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Starting a New Dynamo.
Keeping a Dynamo In Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets,
Testing the Wire Colls of a Dynamo for

Contact against Iron.

DISEASES OP DYNAMOS.
Non-General Ion of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
Trimming and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.

Ground IJetector.

Switch-Board.

CIRCUIT8 OR L&ADS,

Outdoor Leads for Arc Lighting

.

Outdoor Leads for Incandescent Lighting.
Arc Circuits Inside of Houses.
Incandescent Circuits Inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMULATORS.—DESCRIPTION AND OPER-

ATION OF ACCDMULATOHS.
SAFETY REOULATION8.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Incandescent Wiring Hand-Book.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

BY F. B. BADT.

PRICE $1.00. Type page 5ix3 Inches,

flexible cloth binding, 7i pages, 41 cuts,

and 5 tables, three of which are 12x18
inches. These tables give at once and
without any calculations, the size cf wire
rpQu'rpd In eanh case, fur anv percentage of

loss. First edition exhausti d, second edi-

tion containing additional matter now
ready, making 5,000 copies printed to date.

A timely book, containing full Illustrations

lor Incandescent wiring and complete in-

formation concerning methods of running
wires, location of safety devices, splices,

Insulation, testing for faults, wire gauges,
general electrical data, cileulatlng sizes of
wire, wiring of fixtures, elevators, build-
ings. Isolated and central station plants
The only book of the kind published.

TABLE OF CONPENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire Sys em.

METHODS OF RUNNING WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building Is Being Con.

structed.

b. In a Completed Building.

LOCATION OP SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.

Conductivity.

Divided Circuits.

Work, Energy.

CALCULATING SIZES OF WIRES.

Plans and Symbols.

Drop ol Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

Oflice Building.

Appendix II. The Interior Conduit

System,

Table No. 1, Gauges In Circular Mils.

Table No, 2, Electric Light Conductors,

Table No, 3, 50 Volt Lamps.

Table No, 4, 75 Volt Lamps,

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting.

BY PHILIP ATKINSON. A. M., PH. D..

260pagee, 13 mo. 1C4 Illoetration8. Price $1.50

This book is a revision of the popular series

of articles which ran through the Western

Electbician under the same title. A
complete and comprehensive treatise on el. c-

tric lighting giving the latest practical facts

with the least amount of technicality and

mathematical formuhe; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricity a Mode of Molecclar Mo

TiON. Principles of the Dynamo.
The Armature. The Commutator. Closed

Circuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Current Dynamos.

Principles of the Alternate CurrentDynamo.
The Siemens-Halske Dynamo. TheLontiu Dy-
namo. The Gordon Dynamo. The TVeeting-

house Dynamo. The Converter.
Direct Current Dynamos.

The Edison Dynamo. The Weston Dynamo.
The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausen. Dynamo. The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-

lation. Quantity and Intensity. Electric

Units. The Volt. The Ohm. The Ampere.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car-

pentier Ammeter. Ayrtou and Perry's Am-
meter, Ayrtou and Perry's Voltmeter. Ayrton
and Perry's Spring Voltmeters and Ammeters.
The United States Electric Lighting Co. 's Am-
meter. The Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's

Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

The Arc Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The JablothkofE Electric Candle.
The Jamin Electric Caudle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-DuboBcq Lamp, The Serrin

Lontin Lamp. The Brush Arc Light Lamp.
The Incandescent Lamp.

Reynier's Lamp. Early Experiments. In-
candescent Light Carbons. The Edison Car-
bons. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

The Storage Battery.
Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
PIante Battery. Faure's Secondary Cell.

Chemical Reaction in the Faure Cell. Faults
of the Faure Cell, The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. Cause of
Buckling. Variable Resistance of Electrolyte.
Inspection. Formation of the Faure Battery,
The Julien Accumulator.

Electric Distribution.
Arc Light Distribution. Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation. Series Multiple Installa-

tion. Combined Arc and Incandescent In-
stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current System. Meters. Fuses.
Switch Boards, Lighting Mines. Installa-

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO., 6 Lakeside Building. CHICAGO.
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Primary Batteries
FOR

Household, Experimental, Scientiflc and other Purposes.

JAMES H. MASON,
MAJVEFACTPRISG ELECTRICIAN,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOK

SMALL STORES.

Office and Domestic Lighting.

GREAT IMPROVEMENTS.

Gaaranteed as represented.

These Batteries are in practical use

and giving perfect aatisfaction.

THE BARNES WATER EMERY
;f

Tool Grinder.

It has no pumps. No
valves. No piping^ to

' supply it with water.

It has nothing to g-et

out of order, is always

ready for use. It is

as easily managed as

a grindstone and will

give vastly better re-

sults.

Sold subject to .ip-

proval. Send for fu'l

description and price.

W. F. & John Barnes Co., Rockford, III.,

Address No. 761 Ruby Street.

Barnes' Patent

m\m DniLLS,
20 to 32 inch swing, with both
worm nnd lever feed, self feed
and back-geared.

Barnes' Patent
EXGIJS'E LATHE,
15 inch swing, 6 foot or 8 foot
bed. These machines are made
a specialty in our factory.

They have advantages not
found in other machines in

thiii line. It will pay parties

desiring to purchase or know
more about thtse machines to

send for full description and
prices to W. F. Sl JOHN
BARNES CO., Rockford,
III., Address No.76lRuby st.

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

ELECTRIC RAILWAY

More than one hundred different

street railways in operation
or in course of con-

struction.

More Than 175
separate orders

From Street Railways for Electrical Equipments.

The Sprague Electric Railway System has
been proved to be the most

DURABLE,
RELIABLE,
ECONOMICAL,
CONVENIENT.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE RATTERIES,

Executive Offices: 115 BROADWAY, NEW YORK.

AGENCIES, 13 South Fourtli St., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., P.tlsburgh, Pa.

Factory: JERSEY CITY, N. J.

ELECTRIC RAILWAY & MOTOR

l6andlBBroadSi., NEW YORK.

G. A. HARMOUNT,
MAXAGER

MONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES
WSSTEKN AGEXT FOK

ALFRED F. MOORE
iKSTABLISUEn IS-JO.

.

ELECTRICAL WIRES AND GABLES.
eclric r,i_i;ht. Annuiici:itor and OHifft Wires. Ini?ainl(_'-^ccnt ainl liaUury CurilS:

UwX, L'vcrv Uiiiii of Win- known tt. ilu- I".!* tii umI Tiatlc
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
ARE IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES:

BOSTON, BROOKLYN, ALBANY. SYRACUSE. TOLEDO, CLEVELAND,

MILWAUKEE. INDIANAPOLIS. ST. LOUIS. KANSAS CITY. ATLANTA.

DENVER, OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LICHTWIWC DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to tal<e any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It was used exclusively by the West End Company, of Boston, last

winter, and Is fully endorsed by them, and other companies who have used it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

O^I^ICES

:

BOSTON, CHICAGO, ST. PAUL,
403 Sllaley Street.
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THE Knapp Electrical Works I

6rfcf?' ^al Western Agents,

mm% ELECTRIC LAMP CO.

TO Fir ANY SOCKET,

ALL CAKDLS POWERS,

AHY YOLTAGE,

AHY EFFICIENCY.

The follotving are a few ofaur testimonials:

Your lamps (Perkins) instead of lasting 600 hours
have averaged over 1,000 hours without growing black or

dim.—Church Green Electric Light Co., Bos;on, Ma?s,

The life of the lamps is more than guirantepd, and
when burned out they are p^rfec'ly white.—H. Heuck,
Heuck's Opera House, Cincinnati, Ohio.

The lamps average their full guarantee, and some have
been burning 3,000 hours. — Oakland Paper Co , Man-
chester, Conn.

We have run all our lamps (Perkins) over 1,300 hours

and none of them have given out yet.—Z. Crane, Jr. &
Beo., Dalton, Mass.

The light bums up to 16 c. p., is clear, and does not
discolor.—J. D. Wilteout, O. W. Holmes Hospital, Bea-
trice, Neb.

They (Perkins lamps) have more than met our expecta-

tions, as they excel the guarantee by some 2,000 hours.

—

H. B. Claflin, New York.

GRIMSHAW WHITE CORE

= FOR=

TELEGRAPH,

TELEPHONE,

ELECTRIC LIGHT.

Mcliennan S'witch. Paiste S"witcli. Arc Lamp Wall Switch. Arc Lamp Ceiling- Switch.

GALES COMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

THE KNAPP ELECTRICAL WORKS,
54: & 56

Franklin St., CHICAGO, ILL.
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t

nTtniTil i i i i i n i^HK

^1^ 171 RANDOLPH ST., t/^

C-H-I-C-J^-O-O.
MANUFACTURERS OF

BARE AND INSULATED

WIRES AND CABLES
nxriD

GENERAL ELECTRICAL GOODS.

Catalogues or Quotations upon Application.

NO CHARGE MADE CUSTOMERS FOR EXPERT ADVICE.

-ZL la.r^e anc^di Tsrell aissorteci
stociL of Slxield BrsLXici a.nci
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THE BRUSH ELECTRIC CO.
CLAIMS THE EXCLUSIVE RIGHT TO

MANUFACTURE, SELL OR USE

The enjoining clause of the Decree of the Court in the case of The
Brush Electric company vs. The Fort Wayne Electric Light
company is as follows:—

"6. And it is hereby ordered, adjudged and decreed that the said defendants, the Fort
"Wayne Electric Light company, Henry G. Olds, Ferry A. Randall and Ranald T. McDonald,
"together with the officers, successors, or assigns, agents, attorneys and employes of the
"defendant corporation, be, and they hereby are, perpetually enjoined and restrained from
"making, using, selling or vending any arc electric lamps in which two or more pairs of
"carbons are independently adjusted and regulated by one and the same regulating mechan-
"ism, and are separated and burned successively, to secure the continuous burning of one
"pair of carbons prior to the establishment of the arc between the other pair, substantially
"as described in the specification, and claimed in the first claim of said letters patent, No.
"219, 208. and also from making, using, selling or vending any electric arc lamps contain-
"ing the invention, or inventions, substantially as described in the specification, and claimed
"in the second, third, fourth, fifth or sixth claims, or any of said claims in said patent, No.
"219, 208, or any imitation, or substantial equivalent thereof constructed substantially as
"described in said specification, and as claimed in the said first, second, third, fourth, fifth or
"sixth claims, and that an injunction issue forthwith accordingly. And it is further ordered,
"adjudged and decreed that the defendants pay the cost herein to be taxed, and that the com-
"plainant have execution therefor."

ARC LIBHTINB APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENCE LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
FORT l^AYNEi, IND.,

Kannfacturers of the

SLATTERY INDUCTION SYSTEM
-OF-

Incandescent Lighting.

AND THE

WOOD SYSTEM
OF

Arc Lighting.

WOOD DYNAMO.

The Most Carefully Worked-out and Complete
Alternating System of Electric Lighting

in Existence.

Armatures and Converters Guaranteed. 12-16
Candle Power Lamps to the Mechan-

ical Horse Power Guaranteed.

CORRESPONDENCE SOLICITED.

MAIN OFFICE AND WORKS, FORT WAYNE, IND.
NEW YORK OFFICE,

1 15 Broadway, Boreel Bldg.
SAN FRANCISCO OFFICE,

2 1 7 Sansome Street.

CHICAGO OFFICE, PHILADELPHIA OFFICE,
185 Dearborn Street, First Floor, 907 Filbert Street,

W. J. BUCKLEY, Manager. C. A. WILBUR, Manager.

PITTSBURGH, PA., 533 Wood Street.

CITY OF MEXICO OFFICE, F. ADAMS* Successor.

BERG-lSIiLlTI^ <& CO.,

ELECTRIC LI6HT, COMBINATION
y^

ADAPTED TO ANY SYSTEM OF INCANDESCENT UGHTINQ.

ALL APPLIAICES FOR THE EDISOH ELECTRIC LIGHT.

Illustrated Catalogues. Designs and Estimates Furnished on Application. Correspondence Solicited.

Office and Works,
| ivt-e^tyt- "v/\-i>xr J

Show Rooms,
292-298 Avenue B, f

-W-t-W ICUUli.
\ 65 Fifth Avenue.

T. W. WILMARTH & CO., 227 State Street, CHICA60, ILL.

AGENTS FOR OUR FIXTURES IN THE NORTHWEST.



$8 per Annum. EVERY SATURDAY. lO cents per Copy.

VoL VII. CHICAGO, AUGUST 2, 1890. No. 5.

ALUMINUM BRASS AND BRONZE COMPANY,
KANUPACTUBEBe OP

OOWHS' ALTTMINUM AND SILICON COPPER ALLOYS,
TN INGOTS, SHEETS, RODS, WIRE AND CASTINGS.

Sheet Copper, Sheet Brass, PURE ALUMINUM.
STEWART BUILDING,

63 Chambers St., New York.
ROLLING MILLS,

Bridgeport, Conn.

-AN INVITATION BY CABLE-
MANUFACTURERS

To Visit The Stockton Hotel,
We will be there during the National

Electric Light Ctnvenlion, Commencing

August 19lh, 1890, with samples of Wire

and Cables.

OEO. WIIiET.
FRED. BEGBITHARDT.

CAPE MAY.
SmiUD USIBICBOUIID MBLS CI,

PITTSBITReH, PA.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUfACTTTEEES OF AND DEALERS IN '

EVERYTHING ELEOTRIOAL
UKSO fOB SSO-PAejE CATAI.06CE,

111 Arch Street, BOSTON, MASS.
IPFPIAI tneHPlF<l i BAKER, BALCH & CO., Seattle, Wash.oreoz/ii. flbcno/ca

. •j p^^ Seilebs Electkicai, Woiiks, San Francisco, Cal.

A fnll line of oar mannfactnieB can be found at onr Agencies.

MAGNOLIA METAL.
ncDOBSKD BT TKB

United. States and German Governments.

BEST ANTI-FRICTION METAL
For Dynamo, High-Speed Engine. Steamship, Car, and all Machin-

ery Bearings.

MAGNOLIA ANTIFRICTION METAL CO.,
Oiraers and Sole BCannfjaotarers,

74 CORTLANDT ST., NEW YORK.
London Fffice: 76 Queen Victoria St.

Chicago Office; 41 Traders' Builtln,.

(2121)

ELECTRIC

LICHT,

HIGH OR LOW
VOLTAGE.

Tlie India-Sikr and Giitta-Perclia Insnlating Co,

Vulcanized India-Rubber Cables, to any
specification up to S.ooo Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage. Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,ooo Megohms per
knot.

Cables ol High insulation

and Long Life, all millage.

WW. M. HABIRSHAW, F.C.S.,Gen'l Mgr.. Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marinb
Cores to any Millage
or Specification up to

9,000 Megohms per knot.

Two-Circuit Concen-
tric Cables, both csr*

cuits,9,ooo Megohms per
knot.

Navy Portables, Silk,
Cotton and Kemp.

Bell Wire, rubber cot-

ered, for Marine Work.

Pliable Cables,
Search Lights.

fat

Insulated Wires and Cables.
Tlie acknowledg^ed Standard for durable and lUgh in-

sulation. Zts merits proved by a record of over quarter
of a eentnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR mSDLATING JOINTS.

Electric Light and Power,
Telegraph and Telephone,
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encaaed Wires.

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations

6E0R6E B. PRESGDTT, Jr., 6en. Agt., 16 Dey St., New York.

IrVestem Electric Co., Chicago, IIL, Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire- Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Rods, Slieets, and Plates.

//y/MA<^'//////////y//'////////y///////A

CUT SHOWING STILE OF IKSULATION.

b. b.—Two Braids, saturated witli Fire-Proof Insulation. -Braided Cotton, saturateda—Copper Wire.
with a black, Weather-Proof Composition. .^ ™ .^-

Approved by New Tork Board of Fire Underwriters. Samples lumisbed upon application. Pore Electric

Copper Wire, bare and covered, of every description.

u/ADCDnnuc. i
19 and 21 Cliff Street. New York. FACTORIES;

WAREROOMS.^
133 and 135 Wabash Ave., Chicaqo. III. ANSONIA, CONN.

THE EDISON MACHINE WORKS,
MANVJE'ACTTIMEMS OF

WeatherproofWire. Insulated Iron Wire. Magnet Wire. Rubber Covered House Wire.
Annunciator Wire. German Silver Wire. OfELce Wire. Flexible Brush Holder Cable.

Gas Fixture Wire. Arc Lamp Cords. Tinsel Cords. Flexible Cords.

Telephone, Telegraph and Electric Light Cables.

PARAGON TAPE.

JAMES F. KELLY, General Sales Asent. - 19 Dey Street, NEW YORK.
WORKS: aCBMNECTADT, N. Y.



WESTERN ELECTRICIAN. August 2, 1890

THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectrio

liigliting Apparatus.

020 Atlantic Ave.,BosTON, Mass.
148 Michigan Ave , Chicago, In.

115 Broadwav, New Yoek, N. Y.
215 W. 4th St., Clncinxati, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Francisco, Cal.

Electric Railway
Equipment.

Electric Motors.

A REMARKABLE GROWTH.
[From Uie EketHcal World, Kew York, March 20tb, 1889.]

Klectrlc Iiighting by Gas Companies.*

In Profiressioe Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
repeat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far fl-oin being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

f.rent systems. The list now published shows a total of 2C6 companies,
operating a total of 21,313 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

h«ve failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System. Arc.
Thomson-Houston ll.OiM

Brusli 3,9ti4

W.'f'tinjhouso
Edii-on
American 1,813
Inited Slates ISO
s<;liuyler .' "J4
Ball (iI3

Western Electric 560
Indianapolis Jenntiy 7.44

Fort Wayne Jenney 185
.lenney (Ind. or Ft. Wayne not speclfled) 824
Van DeiKwIe 285
Waterhonse 22;
llelgler..

itemin^ton .

Sperry
hxcele'ior ...

llochhausen
Weston
Fuller

159
130
m
m
3U
10

Total 21,313
Grand total of Arc and Incandescent lights, 77,203.

Inc. Total.
8,826 M,910

3,964
27,710 27,710

10,25610,256
2,876 4,688
4,425 4,675

7.34

613
250 816

794
7.0 915

324
285

'rdo 500
3fX) 459

1.30

90
IXI

31
10

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressive Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months henoe will

see it again doubled.

*ProgreiBive Age, March 16, 1889.

[From the Electrical World. New York, June 14th, 1890 ]

Electric liighting: by Oas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System. Arc
Thomson-Houston 16 927
"lush 0090
westinghouse 321
Edison
.Vmerii
United'States

,

Sclmyler
Ball

1,537

Western EleC'.ric -reS
Fort Wayne i,7,5<f

Van Depoele 450
Waterhouse ...'. .'.

. 287
Heisler
Kemington ]29
Sperry 160
Excelsior 205
llochhausen 70
Weston

, 138
Fuller 10
Reliance :io

National
.

Bernstein

Inc
45,055
4,259

49,' 07
13,853

175
0,141

8,005

3,815

"so

1,000
215

Total 31,1)58 132,771

The very great- growth of this branch of the electrical industry

during the past year is shown in the following figures:

Number of gas companies operating electric lights 266
Number of different electric light systems used 21
Number of arc lights operated 21,313
Number of incandescent lights operated 55,890

1890.

304
23

31,6.58

132 771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consumiiig appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
Alili OTHER SYSTEMS COMBINED can have no better commendation than this fact, when it is considered that

Gas Companies, in buying electric lights, look

FLBST. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business

obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTEI.T RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights la use by Oas Com
panics

THOMSON-HOUSTON lighli by Gu Cotnpanlu.

.

Number lights of all other systems by Oas
Companies

Prgptrtion al Thsmton-Houiton to whale number
•I lights ,

*rc tights. IncMdesptnt Lights.

March 20,

1089.

21,313

1 1 ,084

10,229

82!<

Juno 14, iMarcb 20, June 14,

1800.

81,658

16,927

14,031

53 6-10^

1889.

.W,890

6,826

47,0«4

1S7-10<{

1890

132,771

45,055

87,716

33 S-IOiT

Lights in use as per clipping, June 14, 1890.

Lights in use as per clipping, March 20, 1889

Increase

Percentage of increase

Arc. . - Ineandeseenl.

T. H. Syt-
tern.

All other
Systems

. H. Sys-
tem.

All other
Systems.

16,927 14,631 45,066 87,716

1 1 ,084 10,229 8,826 47,064

5,843 4,402 36,229 40,652

52 7-10^ 48|« 410!f 86 3-lOiS
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To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
MANTTFAOTURERS OF

Electric Motors for Arc and Incanoescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from,

M6H,P.to50H.P.

The supremacy of THE BAXTER MOTOR ' over all others has been ihoroughly established,

and we are now prepared to fill orders promptly.

3!-«7-©r3r XkrXotor Is Grti.a.ra.zx.teed.
Send lor Price Lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, NID.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago. III.

THE MITCHELL VANCE CO.,
(Sncceasora to niTCHSI^I., VAJTCE A CO.)

DESIGNERS AND MAKERS OF

ARTISTIC ELECTROLIERS AND COMBINATION FIXTDRES.

Having no Special Agent

in Chicago for our

Goods, we Solicit Cor-

respondence from

Buyers, which

we Promptly Answer.

Combinatioa Fiitnres,

Electroliers, Brackets.

Pendants, Reflectors,

Architects' and Decora-

tors' Designs and

Suggestions Carried Out

with Fidelity

to the given Motive.

Insulating Joints,

and All Fittings for

Incandescent Ligbting,

MANUFACTORY,
24and25thSt. and lOthAve,

SALESROOM,
836-38 Broadway and 13th St.,

NEW YORK CITY.

ELECTRICAL EXPERT AND MANUFACTURER,

I have more Electric Motors in Practical

Operation in Coal Mines than all other manu-
facturers combined. They aggregate over

350 H. P. to Date.
These installations are not experimental—the
Motors are in actual service cutting coal, some
of them have been working

20 Hours Per Day
for more than one year, and during this time
not one of them has required repairing.

NO SHORT CIRCUITS.
NO BURN-OUTS.

I have secured patents on a full and com-
plete system of Mining by Electricity. Contracts
solicited.

84 Market St., CHICAGO.
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TTHE IVvVT'KOI^fA.i:^ C^^^i^BOlV CO
CleTT-eland., Ol^io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.
GIVES A Clear
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
E^OIi

INCANDESCENT
CIRCUITS.

Burning 2 In Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY GO,

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

J. H. REID, General Acent,
Room 9, Metropolitan Block, CHICACO.

CROSBY DRY BATTERIES
FOR OFEIT CZRCT7IT WORK.

ELECTROMOTIVE FORCE, 1.65 A OLTS. CURRENT, 1 TO 10 AMPERES.

ADVANTAGES OF THE CROSBY DRY BATTERY
IFOIt OX'SIN' OIItCtJIT 'V\7*OH.^.

TIIK CKOSHY URV I5ATTEKT Is the best Open Circuit Battery in (lie
nturkct. It p<ihm'mh^<< nil thti ndviintaet-H (.laliiieil Tor any Open circuit Battery, and Ih

rat>atil«4of pfrfnnuUik' more ^^'olk than any other. In atliHtiori tu thiH, it Is the nio>l
relialtle, iiii>-t ritinpuc-t, uiost (ltir}tl>le iind siinploHt cell yet discovered. It ]» si>

cunslnirtfil ihiii il i- not ilt-Ki i-tiyed orserluuMlj Injured Ijy Hliort circuit in tC, and \\c

are pn-puri'd U' piuut .iL ;ui> ILiiit' ttinl Its iiuwerof rei-iiperiition Is proportionately great-
er than tliat of unyntli.T. For Klectric BellM, Oan LltrhllPi,', liurRlar Alarms. Annunciators,
TelephoneM, MIcrophonrN, Mcdlral Elrrtrlral Purposes, Klectrlcal Clocks, and all the UHes to
whictt Open Circuit Battf'rif.s may hf put, it lias nn fqual. wbellior It lie compared with
JL<i<iul<l or otiier l»ry Hatt«*rie-. We jtiiarantee ilcpnlarr/ation. nbscenee uf
otfen>*l\'€! fryMtulIi/alioii and pt-rrt-i-t cleaiilineHS.

The Crosby Itattery Is Hit- i>nly Dry Battery sold Neiiil-rbareed. It iloew not
work until wanted.

The preference as lietween Li(|iii(l nnd I>ry Batteries should always he Klvon t»i

the latter, provided the amount of working power reuulred and a constant current can ho
ot>taiDetI. N«» forni of Dry Itattery ha« as yet Iweu placed hefore the puhllc. exeei>l
the Crosby Dry Battery, which will do the work of Wet Batlrrles and t;lve a eoii-
Htanl supply of Klf«*trl<-ity sultlcU-iit fur reliable Open Ci re tilt w<irk at all
times. The advantaifcn of a Prj' Hatterj' are nhvlous. hpcause Wei batteries, of wlialever
form, are conatantly glvlnK out oifenslve ikIops and Hpolllnii everylhluK with which their
fumes come In contact. They are dlna^reeable and uncleanly machines, unsltrhtly In apjiear-

Crosby
Electric Company.

W
CROSBY DRY BATTERY.

ThI. rt.ry l» *gia >.mt-Ct<.tf»tf.

ance, and easily broken and Injured. The Crosby Dry Battery in perfectly clean,
emits no <lesf ru<-tive &:a.ses or acids, and, after once hehiKr pronerly connected, re-
quires no Httentlon whatever, while the Llipild Batteries are fregtiently In need uf
hein^ cleaned, and the solution used must constantly be renewed.

The Crosby Battery la not alT'ected by temperature ; whether hot or cold, It

Is fijiially capable ot perfoniiinfr the work for which It is Intended.

The Crosby Dry Battery Is only Intended for 0|>en Circuit Work. ir. how-
ever, thron^tb an accident. It becomes .Short Circuited, it recoups Itself. This can-
not be said with eiiual truth of any other Dry Battery known.

The CroKby l>ry Batteries are manufactured in dift'erent sizes anil forms, to

suit the needs of dlU'erent purchasers. The quaittlty of current retgulred for any Ktven work
can be secured by a chance In the form and size of the battery. For rlnglnt; bells and wurK
of that charncler. the Cylindrical Batteries are to lie preferred; but In instances where very
low Internal resistance Is desired, as In telephone work and for medical electrical purposes,
the reeianeular form Is the hetler.

The nuantlly of current in the Crosby Dry ISatteries Varicn from one to ten
amperes, according to the size and shape, while the electromotive force remains coiibtant
at 1.55 volts.

To use the Crosby Dry Battery Is to approve and indorae It. It will give perfect
satisfaction. Comparison with other batteries shows Its superior (lualKles.

No. 3.

BIZR IN INrHKR.
Height.
7'i

W.

RECTAN«III>AR. TEIiBPHOJTE.
SIZE IN INCIIKH. SIZE IN INCHES.

Dlsm. Hel'-ht. Wldlh. Length. HelRht. Width.
jej^ Mo.ie 5 X IH X 4Ji l.one Uistanre 7H x »% x

So. 8 o X I'A X 8 Telephone 7,Mi x * x

B.—OTHEK SIZES AJfI> SHAPES TO SUIT PITRCHASERS.

Leoeth. Price.

4>i as.00
*X 1.50

__[COPI.]
CBO»BT ELECTKIC COMPANY, New York.

OPKirE OF FLKMMINfJ'S ELEITBO MKDICAL INSTRHMKNT MANIIRACTOBV.
Nil. lOO'.t Arim S'I-bket. PHILAIIKI.PHIA, March 8. laito.

OR.NTL]EMBN-.—The o]iiiortunlly of cxprefHliiK to you my views In rererence to iho Dry CeJlB made by yonr firm Blves me great iileasura, and I do not hesitate in descrlliliiK my experience with Hume of lliem. T charged and
connected one of your Nu 2 square cells with one of my rapidly Interrupted .1-ohm reslfltance primary culln. stanliiK It .Tan. 28, IHlio. at 4 P. M.. kept running all night and fellnwlng day. .Ian. I5i. when at 1 P. M. II became
accidentally short drculled. and remaining so nntll iJ P.M. The cell was tlien released and allowed to recnper.ate till .Ian 3ii; 7-10 A. M.. started again, and left runnliigtlll Feb. i:i, stopping during night time. Thii,s. In
dellanceof atwo-hourshort circuit. IblHcell functionated 371 consecullve hours, artsult never before attained 111 all uiy experience with open circuit battery cells. The same cell, being rechiirged afterward, still retains Its

working capacity, apparently as good as previous to Its testing. Very respectfully, (Signed) o'lTO FLEMMIKU.

THE CROSBY ELECTRIC CO.
Judge Building,

I
Fifth Ave. &Sixteeth St., NEWYORK.
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ĵSt^^

ELECTRIC

I Y COW
m&m Fifth Avenue, CHICABO, ILL

ELECTRICITY IN MINES
REQUIRES EXTRA INSUIiATION.

SIMPLEX WIRE AND SIMPLEX PAINT
Give in Every Respect a Superior Insulation.

SIMPLEX
WIRE

Weatlier-Proof.

Water-proof.

Its tougli, compressed insulation resists abrasion.

Its pure caoutchouc gum will not harden.

Its even, seamless surface prevents leakage.

STANDS
THE

TESTS.

Use simplex Wire in the

dampest place in your mine

plant or where it is most

liable lo abrasion.

Get a sample, put it into a bucket of

water, connect the wire with one pole of a
high potential dynamo, and the bucket
with the other; see how Simplex Insula-
tion stands practical tests.

SIMPLEX
INSULATING

PAINT.

Insures thorough

Insulation

in all mine work.

For Moldings, Cut-Outs, Etc.

Use it freely when installing your

mine plants, and the gain in insulation

and safety will well repay you.

0-A.T7.flLXjOC3rTJE3 II^
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ST. LOOIS ELECTRICAL EXHIBITION,
Sept. 3,—Oct. 18, 1890.

Parties desiring space at the coming exhibition should apply AT ONCE, as the number
of applications already received occupies nearly all the available space.

FREE SPACE, FREE POWER AND FREE FREIGHTS
Are offered to all, and an attendance of over one million people is assured.

1^^ r^T T^ l\/TTT'T^ ^ T ^1 ^^^^ ^® awarded by a\JK\^M^3-^ J3^AXJ/J-^^^-^^AVk:^ competent committee,

and everything done to advance the interests of Electricity. All the leading manufact-

urers have secured space, and the exhibit will surpass anything of the kind ever seen in

America.

WRITE FOR PARTICULARS TO

Grnb-rala Manager, DEITROIO:^, MIGH.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH ac SEYMOUR.
C
O
M
P
o
u
N
D

WESTERN POWER CONSTRUCTION CO.,
COBBESPONDKNCE |il01.ICITF.D. 144 ADAMS ST., CHICAGO.
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THOMSON-HOUSTON
ELECTRIC CD.

P

403-405 Sibley St., ST. PAUL, MINN. PORTLAND. ORE.. Branch. 266 First St.

soimE northwest agzovts for

Thomson Houston Apparatus.

ARC AND INCANDESCENT LIGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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EDISON
GENERAL ELECTRIC CO.

EDISON BUILDING,
BROAD ST., NEW YORK CITY.

S amp. #B.&S. Wire No. 12

Switch^

10 amp.
->

\

KcsisTAMCE Lamps
IN MULTIPLE

German Silver or Iron Winf Coils,

ARC LIGHTINfi FOBINCAHDESCENTCIBCDITS.

In installing these lamps, a branch cut-out should he put in at the mains, and the wire of the luails to the arc lamp should be of a size sufficient to carry the current, 8

amperes, with the usu.-il drop in practice for multiple arc work.

A ten amoere fuse should be used in the cut-out. I'lace in the positive lead, leading to the arc lamp, a resistance of about one ohm tjr each ten volts above 90 volt»,

the amount iised by the two lamps in series.

For .short runs we US2 No. 13 B. A; S. wire, and for longer runs in proportion. All the joints should be securely made.

The current passes through the lamp from the top or positive carbon t > the bottom carbon, and the direction of the current can be told by the carbons; that Is, the hottest

line at itj point being the positive cirbon. .Should the lower carbon be the hottest, when current is turned on the lamp, simply reverse the connectinos where the current

enters the lamp, and thedesired result will be produced.

For inside lighting we furnish specialy Imade incanic scent lamps for resiitanee, and use a branch cut-out wirei so that the two resistance lamps are connected in

multiple, their resistance being of the proper amoant. according to the voltage of the circuit on which lamps are connected.

For outside lightins we us3 a resistance best suited to the pwition In which the lamps a:e to be placed, and have a hood, specially designed, containing a resistance which

is Interchangeable, and can be adapted to varying voltiiges. Tiie hood is so connected up that, when th3 laup is hung within the hood, both lamp and resistance ari in

thi: circuit.
, . . 1 . , u , ,

The alignment of Ih; lamp should b; cirefu'ly looked to, the fixture carrying the lamp should be well guyed, and porcelain insulators should be useil between the

fi.xture and the hood carrying the lamp.
A ten ampere switch to control earh pair of lamps should be placed in the most convenient position.

CHIEF EXECUTIVE OFFICE, EDISON BUILDING, 44 BROAD ST,, NEW YORK CITY.

XSZST'ZlXO'r OFJE*XOXI&t3

Chicago, Rialto Building. San Francisco, Chronicle Building. New Orleans, Cotton Exchange. Denver, Col.,

Masonic Building. Portland, Oregon. Toronto, Can., Bank of Com. Building.

New York City. Schenectady, N. Y.

Z'.A.O'TOZl.XBIS I

Harrison, N. J. Hamilton, Ontario. Sherbrooke, Quebec.
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THE Best Solid Rubber Core Wire
©lit T^m IH^MKM^'

'O'.

In order to meet the demand for

an ABSOLUTELY RELIABLE, YET
LOW-PRICED solid rubber core-wire,

The Edison Machine Works have pro-
duced a new line of this class of goods
made up in all sizes, from No. 0000 to

No. 20. It is the equal in quality, finish

and durability of their other well-known
wires. Once tried, it will always be
used in preference to any other.

IT IS THE NE PLUS ULTRA.

FOB PRICES, SAMPLES, AND OTHER INFORMATION, ADDRESS

THE EDISON MACHINE WORKS
JAS. F. KELLY, Gen. Sales Asent, 19 Day Street, NEW YORK.

p



WESTERN ELECTRICIAN. August 2, 1890

THE BEST or ALL
HE iq'iLXIOITJLL

TRANSFORMER SYSTEM
OF INCANDESCENT LIGHTING.

1 A 1 ^'

^ ^1

- - 'I^dgMI^Sk^^ ^

f
^-^^

~£^^^^^^^^^M

^"
-_^=_-_rl.

- = —^^'^-^ —= ^~
SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPAC»TY, 500 16-CANDLE-POWER LAMPS.

Our Apparatus is of the Highest Efficiency^ Mechanically and Electrically.

WJei GUARANTEE ITS OPERATION, AND

We are Prepared to TJndertake the Oonstrnction of Electrical Plants of Whatever Magnitude.

COR-REiSFOIIIDEISrCE SOX^ICITED.

NATIONAL ELECTRIC MFC. CO
EAU QLaAIRE, WIB.

BAKER, BALCH & CO., Qen'l Agts.,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

Union Depot Hotel, Kansas City, Mo.
LITTLE, McDonald & CO., Qen'l Agts.,

141 East Seneca St., Buffalo, N. Y.
METOALF, REED & CO., Western Agts.,

1617 Larimer St., Denver, Colo.

CHAS. M. BLANOHARD, Agent,
Qirard Bmlding, Philadelphia, Pa.

li. N. COX, Agent,
16 Fifth St., S. E., Washington, D. O.

W- N. GRAY, Special Agent,
Room 13 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower BuUding, No. 50 Broadway, New York City.

NATIONAL ELECTRIC DEVELOPMENT CO., History Building, 723 Market St., San Francisco, Cal.
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AUTHORITIES TALK.
iOi

Sir Wm. Thomson^ F. R. S.^ and

Dr. John Hopkinson^ F. R. S.
VERSUS

Mr. Bottomley and Mr. Harber.
50S

Sir WILLIAM THOMSON, F. R. S.
The Unitebsity, Glasgow,

.Tune 19th, 1890.

I have tested the insulation of two specimens of Okonite Wire sent to me recently, and have found thoroughly satisfactory results for all

ordinary temperatures and potentials.

The thickness of the Okonite in these specimens was 1.8 millimetres (.072 of an inch), and its insulation resistance held good up to 7.500
volts. After the passing of current through it at this very high potential for some time, I found the insulation resistance for ordinary potentials only
reduced from G,700 (its original value) to 4,500 megohms per statute mile at 16° Cent.

I am well acquainted with Dr. Hopkinson's tests of December, 1886, which were submitted to me early in 1887, and I know the results of his

recent tests of the same specimens, showing no deteriorations, but actually an improvement, in the insulating quality after three-and-a-half years'

keeping.

I have also seen the published certificates of many practical men of different dates from March, 1886, to December, 1888, which give trust-

worthy evidence of the practical success of Okonite Wire for telegraphs, telephones, and electric light and power.

With this evidence before me, in addition to my own electric tests and examination of the insulating material in respect to toughness and
other mechanical qualities, I believe Okonite to be a very valuable material for the insulation of electric conductors in a large variety of practical uses_

(Signed.) WILLIAM THOMSON.

Dr. JOHN HOPKINSON, F. R. S.
Westminster Chambees,

5 Victoria Street, S. W., .Tune 19th, 1890.

In December, 1886, I made a series of careful and somewhat elaborate experiments upon Okonite Wire, and fully reported upon the same.

My report, of which I append a copy, was as complete as it could be at the time. One point it was then impossible to determine, and that, praclicallv,

the most important point of all, namely, the question of the durability of the insulation.

It is almost impossible, in most instances, to judge of the suitability of any particular insulating compound for wires until it lia>S
stood tllG test of tiinS for some years, it so happened that samples of Okonite Wire that I tested in 1886 had been left with

me, and have remained in my possession ever since, parts of the same having been used in my laboratory and for various other purposes.

I have now again tested these samples, and append the tests, together with the results obtained in 1886. In the case of A and C, the test is

after one minute's electrification; in the case of B^ and B, the test is a mean during an interval from one-half minute to five and one-half minutes from
first electrification; the temperatures are practically the same, viz.: 15°5C. in 1886, lo°C. now. Samples A and C have been immersed in water for five

days, B, and B., for a shorter time. B, is a sample which had been twisted in 1886 for the purpose of ascertaining whether the material would stand

mechmioal disturbance. B, had six kinks made in it for a similar purpose.

A, in 1886 6,180 A, now 7,000 . . . Megohms per statute mile.

C, in 1886 7,590 C, now ' 11,680 ... do. do. do.

Bj in 1886 5,435 Bj now 11,740 ... do. do. do.

B, in 1886 ... ... 4,750 B„ now ... ... 13,700 ... do. do. do.

In my last report I stated that I was most favorably impressed with the qualities of the wire, both on account of its high insulation and
mechanical reliability. Tests on the samples proved that the inSUlatiOIl WaS 'pPSLCtlCSHly perfect, both for high and low potentials,

and that the insulation would stand very rough handling and a considerable temperature, without injury, and indeed with but slight reduction of its

insulation resistance. I can now add that the result Of time bas SllO'Wll that not only is the insulation excellent when made, and that it

will stand mechanical disturbance, but tbat for a term of tbree-and-a-balf years it is perfectly durable,
and remains as g'ood as at tbe first. (Signed.) .i. hopkinson.

;o=

Buy the wire that stands the test of the highest authorities in the world and
is ordered in 1,000,000 feet lots by the largest buyers.

;Oi

CENTRAL ELECTRIC CO.,
116 £ lit FRANKLIN STREET, CHICAGO.

Connected by Private Wire witFi Postal Telegraph Cable System.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

[T IB (HEQUAiED FOR ECONOMY OP FT) EL, BEQXTLABITT Oi

MOTION. AMD DXJBABUJTT IN USE.

SOL.B B\^II_DBF2S

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAOREE, WIS.

tVrlte tor our CatalosoeH.

Manufacturers of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 and 43 SODTfl JEFFERSON ST.

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We will Send Free, Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,
And how to operate them. Any intelligent boy can

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

Incandescent Lamp Co.,
i9l2--l9U0liveStreet, St. Louis, Mo..

IIAKIJFACTVBER8 OF

INCAHBESCEHT LAHIPS.

Lamps Made to Fit any Socket.

Send US a trial order. Satisfaction Guaranteed.

JUST COMPLETED
THE LARGEST AND BEST EQUIPPED

INMHUSGEHT UMFmm
Sawyer-Man Electric Co.,

510-534 IZSr. 23ci Street,

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

WEATHER PROOFSIMPLE)(OKONITEGRIMSHAW WIRES SINGLE^'•°DOUBLE COTTON FIE LDaHoARMATURE WIRE-
•FLEXIBLE CORD-ROSETTES- CLEAT5-TAPE0FAILKIND5- SWITCHES •CUT0UT5-PIN5BRACKETS/>'f°INSULATOR5-

. . : THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND ANYWHERET. ASK FOR PRICES BEFORE PURCHASING.

7^JdnesBro5ElectricCo- 28 308^32West CourtSt.
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THE UNITED STATES

Electric Ligbting Co
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

AUTOMATIC DYNAMOS-PERFECT DEVICES.
More than 1000 Plants in operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current

GENERATORS
and

MOTORS
for all purposes

1-8 H. P.

up to any power
required,

and at any

required E. M. F.

Superior

in

Desi2:n

and
Workmanship

and
unequaled

in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

C3k-onox"£tl Oflioes:

Equitable Building, 130 BROADWAY, NEW YORK.
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WANTED.
At once, experienced armature

iniers. Best of reference required.

COLUMBIA r.LECTRIC CO.,

«0; E. Fourth at..

HT PACL. niMK.

WANTED.
Electrician, Ihoroaghly competent to tuperviee

the wiring ot Carf. MatioD and Line work for
Spraeuf Hoail . AdUres j BtallDg eipei ience, refer-

ence and flftlary wanted,

II. M. lilTTELI/, Cunural Mans^'er.

CtnelnnatI Inclined Flane Ky. Vo.,
Cinrlnnatl, O.

THE E. S. GREELEY tt CO.,
GENERAL ELECTRICAL SUPPLIES,

S and 7 UK¥ NT., NEW VURK.
ELECTRICAL MEASUREMENT m^^fated Circular

Instruments and Batteries of "^ '"'"''^ ""''

tk: Very Highest Grade, ^'""P

|)Pieclilon ul CoBitMC7. auallty aod Tinlit, tit '

Novelties
Bjit In the World.

j, „„(,„
Catalogae of Standard Teet iDBtrnmente li . ,-

fnrnielied upon HppUcation. 11
Application.

MINIATURE INCANDESCENT LAMPS.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., - - NEW YORK.

New ^'0KK, June 9, 1890.

3Ies8rs. Hazaxer & Stanley.
GENTLEMEN :—We have used your Dusl Proof Iton Bo.t Bells for the

past five ye.trs and have alwa\s found them to give entire satisfaction and
should be happy to recommend them to any one in search of a reliable bell

.

Yours respectfully, McCKEER V &- PENDERC. 1ST.
Electrical Conlractors,

:}S6 Sixth Ai'cuuc, NEW YORK CITY.

T. W. NEIitH. Montreal. Agent er Canada.
A. 8RCHBI8T & CO.. Denver, Asents for Colorada.
1.0l'I8 B. HETTF, ia« Eddy St., San VrBnciNcr, Cal.,

Agent for the Pacific Coast.

the: ideaim snginz:.
Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOR CATALOGUE.

A.L,IDE&S01i,HannfactQrers

ISPBIMeFIEIiD, 1I.I,.

Chicago Office: 89 Lake Street.

St. Louis Office: 313 Olive Street

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever offered. A
large variety of ranges to meet the

requirements of all kinds of work.

Seiii for lllDStrated Galalope.

AJDDBE8S

WESTON ELECTRICAL INSTRUMENT CO,
rffice and Factory. 1 14 William Street, NeWafk, N. J.

IT

HITOCES

THEM
ALL!

BISHOP RUBBER COVERED WIRES.
BALATA INSULATED DROP CORD.
Prof. Honry Morton says: "These -wires showed no deterioration from I )-(

I

THE "BISHOP"
cxposuie lo moist air, fresd plaster, dampeatth, etc., afterseveral months' exposure. ) ( Xl-wwra-wra TaqiIc ^Tia ti-nr\t>t^oci
Its imulaling newer also was unaffected by a llbe exposure to illum'nating gas." | )•( |

.**•••*» "ys rie«*US Due irroceSSlOIl.

THE ILLINOIS ELECTRIC MATERIAL COMPANY, - 341 ROOKERY BUILDING, CHICAGO.

INTERIOR CONDUIT lb INSULATION CO.
INTERIOR CONDUITS

UNDERGROUND CONDUITS

Endorsed by the leadine Archltec'a, Builders, Electric Light Companies,
"Wiring Contractors and Boards of Fire Underwriters. Personally endorsed
by Thoa. A. Edison, Prof. Elihu Thomson and other Electrical authorities.

Are equally successful and afford Cheapness, High InsLlation
and Durability.

For Price li»ts, Samples and 4«encral Information, address

INTERIOR CONDUIT ^ INSULATION CO. '^* '«
^'^E^^^SfoLlo^n^Tide^t^^

^°'"^-

-TEC3E:-

OHION EiElWm [0.

PUSH-BUTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

THE PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Recognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
12th and Market Sts.,

Philadelphia, Pa.

KEPT IX STOCK AND FOB SALE BY ALL
PROMINENT SUPPLY HOUSES.

CHARlISMUNSON.rasr.

FfiftNKGMOSSfSECY &TBEAS.

PlTTSBUF^GH .

NdwYoRK.

28,30.32.34 & 36. S. CANAL Si.

SanFf^angisgo.

New Orleans.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

THE

Celebrated P. i^^ B.
ELECTRICAL COMPOUNDS.

THE STANDARD PAINT CO.,
SOLE KIAXUFACTDBERB,

59 Maiden Lane, - NEW YORK.
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Electric Light Plant in the Pioneer
Press Building, St. Paul, Minn.

During tlie last few years ttiere tiave been

many handsome buildings erected in St. Paul,

Minn. Ttiese immense structures created a de-

mand for isolated incandescent plants. One of

the most interestmg of these is illustrated in the

accompanying cut. It is located in the Pioneer

Press building, one of the handsomest commer-
cial buildings in the Northwest. The structure

is twelve stories high, and that portion not de-

voted to the publication and business of the

paper, is divided into offices. There are 2,400

lights distributed throughout the building.

There are also a number of motors in use. The
generating plant consists of one 200 light and
four 500 light incandescent dynamos of the

Mather type. They are driven by high speed

engines. The switch-

board is substantial and
handsorne, and is locat-

ed directly opposite the

entrance to the room, at-

tracting much attention.

The installation is com-
plete in all details. The
wiring was done by the

Mather company. Okon-
ite wire was used through
out the building. All

the wiring is concealed.

The Perkins' lamps are

used.

Four motors are oper-

ated in the press and
stereotyping rooms. Two
of them are, 7jA-horse

power each, one 2 -horse

power, aiid one i -horse

power. They are all of

the Mather type.

Thebui'.ding was com-
pleted last November,
and the plant has been
in operation since that

time, giving entire sat-

isfaction. J. H. Reed,
manager of the Chicago
office of the Mather
company, installed the

plant.

Twft persons, per week, annex room 40 oo
" " I.and view. . .. 42 00

" " " Ocean view . 50 00
Two persons for the electrical season:

Annex room 50 00
" Land view ,S+ 00
'

' Ocean view 64 00

The "electrical season" at Cape May contin-

ues from Saturday, the i6th, to Monday the

2ith.

The trains on the Pennsylvania Railroad for

Cape May leave New York daily, except Sunday,
at II a. m. and 1:30 p. m., and reach Cape May
respectively at 4:33 p. m. and 6:10 p. m.

Three trains over the West jersey Railroad

leave Philadelphia for Cape May daily, except

Sunday. The time table is as follows:

Leave Philadelphia. Arrive Cape May
9 a. m 1 1 :05 a. m.

2:30 p. m 4:33 P- m.

The Fort Wayne company's apparatus will prob-

ably be installed.

National Electric

Light Association.

The headquarters of

the National Electric

Light association at Cape May during the con-

vention beginning August ig, will be at the

Stockton hotel. The association will hold its

sessions in the large ball-room, which has a seat-

ing capacity of 800. The morning sessions will

be held from 10 to 12, and the afternoon ses-

sions from 4 to 7. Rooms for 150 persons have
already been engaged by members of the asso-

ciation. No general exhibit of electrical appa-
ratus will be made at the convention, although,

doubtless, many members will make small ex-

hibits of their appliances.

Each evening a concert or hop will be given

in the ball-room under the direction of the re-

ception committee.
Those who desire to engage rooms at the

Stockton should address letters to F. Theo. Wal-
ton, the proprietor. Cape May. The hotel rates

are as follows:

One person, per day, annex room $ 3 50
" .'* " Land view 4 00

" " Ocean view 5 00

ELECTRIC LIGHT PLANT IN THE PIONEER PRESS BUILDING, ST. PAUL, MINN.

4 P- m
3:20 a. m. ^Sunday train)

. 6:10 p. m.

.10:40 a. m.

The Steamer Republic leaves the Race street

wharf, Philadelphia, for Cape May at 7:30 a. m.

and arriving at i p. m. daily, including Sunday.

Underground Electric Light Company,
Chicago.

The Underground Electric Light company,

Chicago, has been organized with a capital of

§1,000,000. The incorporators are Andrew J.

Cooper, Frederick J. O'Connor and Charles A.

Munson. The company will at once apply to

the city council for a franchise to establish

power houses and build conduits. It is pro-

posed to con.struct a station on the South side

at Nineteenth and State streets, another on the

North side and two on the West side, the sites

for which have not yet been selected. It is ex-

pected that the capital will be increased to §5,-

000,000 to execute the plans of the company.

Nashville Electric Club.

The electrical fraternity of Nashville, Tenn.,

decided to organize an electric club at the meet-
ing last week. In response to an announce-
ment the following named gentlemen met to

consider the matter: A. H. Stewart. Western
Union Telegraph company; E. G. Connette,

superintendent United Electric Railway com-
pany; L. E. Marple, electrician Electric Railway
company; A. Dahlgren, treasurer; W. A. Burk-

holder, superintendent; T. A. Achison, president,

Capital Electric company; Robt. L. Morris, at-

torney; J. W. Braid, electrician; J. A. Tarpley,

chief engineer. Uni'ed Electric Railway com-
pany; Fred W. Fairfield, city electrician; T. W.

Johnson, late electrician

Telephone company; J.

U. Rust, Western LTnion

Telegraph company, D.
W. Baird, correspondent
Western Electrician.

After an informal dis-

cussion it became appar-

ent that those present

were of one mind as to

the necessity and pro-

priety of forming an elec-

tric club, and A. H.
Stewart was called to

the chair and D. AV.

Baird appointed tempo-
rary secretary. The ob-

jects of the meeting be-

ing fully explained and
understood, on motion
a committee on perma-
nent organization was
appointed to report at

the next meeting an out-

line of the basis for a
permanent organization,

the probable cost and
such recommendations
and suggestions as they

might deem proper. The
committee consists of A.

H. Stewart, chaiftnan;

Fred. W. Fairfield and

J. U. Rust.

By request Adolph
Dahlgren read the con-

stitution and by-laws of

the Chicago Electric

Club and after some dis-

the following gentlemen were ap-

a committee to formulate and submit
cussion

pointed

to the next meeting a constitution and by-laws:

Adolph Dahlgren, chairman; E. G. Connette and

L. W. Johnson.

Telephone Convention.

A great deal of interest is being manifested

in the forthcoming meeting of the National Tele-

phone Exchange association which will take

place in Detroit on the 6th and 7th of Septem-

ber. The headquarters of the association will

be at the Russell House, where fine accommo-

dations have been secured for the delegates and

visitors. The meetings of the convention will

be held in the ladies' ordinary and the best

rooms in the house will be placed at the disposal

of the convention. Messrs. Jackson and Forbes,

of the Michigan Telephone company, have

charge of the arrangements and a pleasant time is

promised to all who may attend the convention.
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Electric Heating.
About a year ago C. E. Carpenter of Min-

neapolis, an enthusiastic electrical student, con-

ceived the idea that the healing of surfaces

could be done economically by electricity. He
accordingly went to work and built a pan-cake

baker as an experiment. This device, which

proved to be quite successful, was brought to the

notice of F. \V. Nevens, a practical clothier of

the same city. Mr. Nevens was impressed with

the results obtained by Mr. Carpenter, and sug-

thin sheet of mica is all that is between the con-

ductor and the base-plate of the iron.

With the object of securing reliable data as to

the cost of operating its appliances, the above-
mentioned company has made a number of tests

which show the quantity of current required in

each piece of apparatus. The following is a

table of results obtained on a 110-volt circuit in

Minneapolis; the cost of current is based on
rates allowed by the Minneapolis Edison com-
pany:

FIG. 2. ELECTRIC HEATING.

gested that the invention be applied to the heat-

ing of ordinary flat irons. He gave Mr. Car-

penter his ideas on the subject, and the latter

made a number of tests which proved so suc-

cessful and promising, that patents covering the

apparatus were applied for, and a stock com-
pany was organized under the state laws of Min-
nesota. This corporation, the Carpenter-Nevens
Electro Heating company, has been in existence

about si.x months, and it is now manufacturing
fiat irons, soldering irons, pan-cake bakers and a

number of other heating devices for restaurants,

laundries, tin shops, etc. Fig. 3. Several weeks ago
the company decided to establish a branch office

in Chicago, and T. E. Morford was appointed
to take charge of the business at this point.

The apparatus which is now on exhibition at the

Chicago office is represented in the cuts. Fig.

I shows a cake-baker in Ernest W. Kohlsaat's

restaurant, Jackson street. The current in this

case is taken (rom the Edison 3-wire system,

which supplies current for the lights. The volt-

age used was 1 10.

A general idea of the construction of the va-

rious devices in which this heating apparatus is

employed, may be had from an inspection of

Figs. 2 and 3. Fig 2. represents a flat-iron taken

apart. That portion of the iron which comes
into contact with the material to be ironed, is

shown beneath a piece of mica cut into a similar

shape. Just above the mica sheet is the heating
conductor proper. This conductor is of iron

wire which has been "zigzagged" to economize
space and concentrate the heat. It is attached,

or, piore properly speaking, stitched to a card

of asbestos of the shape indicated by means of

fine iron wire staples bent over on the back of

the card. lietween the conductor-card and the

upper or outer casing of the flat-iron there are

1)laced sheets of asbestos and another iron plate.

A piece of asbestos felt is on top next to this

iron plate. When in place the whole is clamped
down by two }A inch screws, which extend
through into the bottom piece. It may be men-
tioned that Mr. Carpenter in his early experi-

ments depended solely upon the elasticity of his

heat-insulating materials to produce the pressure

necessary to make a good contact with the sur-

face to be heated. This method, however, was
not entirely satisfactory, and he gradually
reached the conclusion that a compression plate

of some material should be used which would
cause the nearest approach to a constant con-

tact of the heater proper with the surface to be
heated. In other words, he decided that the

best results could be attained when the iron

wire conductor was kept under pressure in the

closest possible contact with the working sur-

face of the utensil. The patents of the company,
therefore, cover this particular feature. The

Heating Apparatus.
Current re

quired— Iio-

volt circuit.

Soldering iron (ordinary form)
" " (hatchet form)

Embossing Stamp
Hat Iron

Flat Iron _ I

Griddle Iron (thrte discs), . . .

Goose Iron >

Tea Pot

Cost per day
of lo hours in

Minneapolis.

o 5 amp.
2.2 "

1.6 "

2.[ "

\
'-5

;;
( to 3.0

4-5
"

(20"
(103.5"

2J4C.
lie.

8c.

IOC.

7 to 15c.

the old-style irons. The Hennepin .Steam Laun-
dries in the same city, he says, are also being
fitted up entirely with the Carpenter-Nevens
system; that is, the irons in use in the laundry,
the machine rolls, etc., will all be heated by cur-

rent from an isolated plant, which is to be in-

stalled with this object in view. In St. Paul,

one of the electric hat-irons is in daily use at'R.

.\. I.anph?r \: Co.'s, and Lindeke, Warner &:

Schurmeier, dry goods firm in the same city, is

using four of the tailoringirons. This last-men-
tioned house has its own electric light plant, con-
sequently the operation of this apparatus costs,

practically speaking, little or nothing. In Chi-
cago two of the electric soldering irons are being
tested at Armour's canning factory.

In regard to the above table it may be stated,

generally, that this electric company's prices for

The Electric Motor In Chicago.
There is an installation in the establishment

of the Booth Packing company, Chicago, that
would cause general rejoicing in the motor field

a year ago, yet to-day it creates little more than
passing comment. The Belding company has
just installed two incandescent motors in the
building—a thirty horse-power in the cellar;

and a fifteen-horse power on the fourth

floor. These motors operate all of the machin-
ery in the building. A visitor to this establish-

ment cannot fail to be impressed with the many
points of superiority of the electric motor over
the steam engine. For instance, the relative

space occupied by the electric motor and steam
engine is shown. The engine is still in position

in the basement and it seems hardly possible

that the motor can accomplish the same results

as the ponderous machine which it has replaced.

The same example can be found in the canning
factory on the fourth floor where a fifteen-horse

power motor, hidden away in the corner, is

driving all the machines in this department.
The engine which it displaced occupied con-
siderable floor space which will hereafter be
utilized for other purposes. The current for the

motors is supplied by the Chicago Edison com-
pany.
The same considerations that induced the

Booth Packing company to substitute the elec-

tric motors for the steam engine have had a simi-

lar effect on many other Chicago corporations.

A year ago most of the electric motors in Chi-

Itl.ECTRIC liRATINI-,.

power are one-fourth of the lighting rates. As the

current is furnished to the heating apparatus
through meters the Edison company charges for

this service a fraction more than one-fourth the

lighting rates. In other words, 200 watt-hours
in heating service cost the consumer one cent.

In motor service 212 watt-hours cost the same.
It is stated by Mr. Morford that there are at

present in use in Minneapolis four electrically-

heated tailoring irons in an overalls factory.

These four irons are doing the work of five of

cago operated ventilating fans, sewing machines,
coffee mills, and extremely light machinery. A
ten-horse power motor was a novelty and a
thirty-horse power could command a good fee

if placed on exhibition. During the last year,

however, the enterprising agents for the motor
companies have been doing considerable work
—the results of which are shown in many of the

factories about the city. Aery few people know
the extent of the growth of the business in Chi-

cago during the last year, and many of those
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most interested do not realize tVie advancement
that lias been made. This fact was clearly

shown in an interview with a gentlemen con-

nected with the Chicago Edison station last

week. He was speaking about the increase in

the capacity of the company's plant. In rela-

tion to the motor business he estimated that

there was " in the neighborhood of 500-horse

power connected with the station." An exami-

nation of the books of the company shows that

at the present time there are Sso-horse power
in motors on the station and that the installa-

pending on the same source of energy. These
motors operate small dynamos specially wound
for telegraph service which take the place of

the batteries formerly used. Both of these in-

stallations have been illustrated and e.xplained

in recent issues of the Western Electrician.
It may be remarked, however, that by the new
arrangement a saving of thousands of dollars is

effected. This is only one of the many advan-
tages derived from the new arrangement, how-
ever. When it is remembered that the tele-

graph system of Chicago depends entirely on

ELECTRIC IlEAl"lNG-0\'E-\, EMBOSSING IRON, COFFEE I'OT, SOLDERING IRON.

tions now being made will raise this above 900-

horse power within a very short time. This by
no means represents the total horse power of

motors in operation in Chicago but only those

connected with the Chicago Edison company's
central station. In addition to the motors in

the arc circuits of other electric lighting com-
panies there are many private installations such

as the Auditorium, and other large office build-

ings.

Many of Chicago's largest printing establish-

ments are operated by electric motors. The
Chicago Printing company has one five-horse

power and one twelve-horse power C. &: C. run-

ning its presses, the Tribune has a fifteen-horse

power Mayo and a five-horse power Sprague.

The Intcr-Occan has a number of Thomson-
Houston and Mayo motors in operation, aggre-

gating 77j-3-horse power. The Rand-McNally
company has a fifteen-horse power Sprague.

Lyon & Healy have a ten-horse power Sprague
pumping water for elevators, etc. In the Col-

umbia theater the Detroit Motor company

this service it will be seen that the companies
have implicit confidence in the system. In ad-

dition to these systems the Gold and Stock tick-

ers are all operated on a similar system. At the

head([uarters of this com pany there is an instal-

lation of Sprague motors, fifteen-horse power,
operating small dynamos which furnish the cur-

rent to the lines.

This is certainly an encouraging condition of

affairs. The advancement made during the

last year has given the motor companies much
encouragement and it is confidently expected

that even greater advancement will be made in

the next year.

A New Design of Pole-Top.
Refinement in the construction of the over-

head equipment of the electric road is now the

order of the day. It is only lately, however,

that engineers have turned their attention to the

features needed in pole-tops. As is well known,

these should be strongly made, so shaped as to

shed the water, and should insulate both trolley

FIGS. I AND ;:. NliV

recently installed twenty-two-horse power to

operate fans and run elevators. These motors

are all connected with the Chicago Edison com-
pany's station.

Another interesting feature of the motor busi-

ness in Chicago is the operation of the telegraph

systems. The Western Union has forty-horse

power in Sprague motors operated from the

central station and the Postal company has

twenty-horse power United States motors, de-

ILJH-
DESIGN OK rOLK TGI'.

and guard wires from each other and from the

pole. There should be also provided ready

means for taking up the slack in both suspension

wires and feeder insulators. These features all

seem to be found in the new pole-top designed

by Edmund 'Verstraete, the electrician in charge

of the construction of the Union Depot Railway

company's plant in St. Louis.

As the cut shows, this cap is of iron, and is so

designed that it may be used with either iron or

wooden poles. The wooden poles do not need
to fit it tightly, as the pull of the guy wires will

keep it pressed against one side of the pole.

The pole-top is merely slipped over the end of
the poles, the top adjusting itself. With iron
poles a wooden plug and bushing are used, as
shown in the section. These bushings are
thoroughly soaked with Simplex paint, and as
the iron flange keeps the adjacent part of the
pole dry, the casting is always insulated from it.

The lower end of the pole-top is flared out so as
to shed the water. This construction insures
the insulation of the trolley wire from the
ground. The suspension wires are wound on a
drum, whose enlarged ends are provided with
six holes. A pin through one of these holes
keeps the drum from unwinding. These pins
allow the slack of the wires to be readily taken
up. The drum for the guard wires is 9 inches
above that for the trolley wire. These drums
are made of insulating material. The insulators

for carrying the mains or feeders are set above
the guard wire. By this arrangement, if both
the trolley and the guard lines are put up before
the mains are strung, the latter need not be
slipped through between the suspension wires,

but may be readily thrown over the top and
fastened to the insulators. This feature will be
appreciated. The Great Western Electric Sup-
ply company, Chicago, is handling the device.

Low Water Signal.

A little device designed by an inspector in

the municipal water works at Breslau, Germany,
is shown in the cut. It is utilized to send in an
alarm when the water in the reservoir falls more
quickly than the normal consumption would
warrant. The rapid falls denote leaks which
may be speedily repaired if timely warning is

given. The band wheel, 5, is put in motion by
a float and a counter weight. By means of

low "W VIEK SIGNAI

gearing the little governor, A, is kept in motion,

its speed becoming greater and greater as the

fall of the water proceeds more rapidly. At-

tached to the governor is the lever, //, at the

end of which is a platinum contact, C. When
the speed of the governor reaches a certain

point the lever, H, is raised so high that the

contact point reaches F, and the circuit is com-

pleted and the alarm sounded. The cut is re-

produced from the Jilchtiotcchnischcr Anzeigcr.

Spokane Falls Electrical Society.

The Spokane Falls Electrical society is ar-

ranging for a large display of electrical appa-

ratus in the Northwest Industrial Exposition to

be opened at Spokane Falls on October i. This

exposition, which promises to be a great attrac-

tion, will embrace exhibits from Washington,

Oregon, Idaho and Montana. The Electrical

society of Spokane Falls has taken in hand the

Electrical Exhibit Department, and has secured

a large space for this purpose. One prominent

electrical house has volunteered to light the ex-

position, and supply power to run the machin-

ery. Current will be furnished by generators

of 200 horse power, operated by the water power

of the Spokane river, about a mile from the

building. Other firms are coming forward with

offers to place exhibits in the exposition. A Spo-
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kane correspondent writes: "There is no sec-

tion of the world where electrical interests are

making such rapid strides as in the far west, and
this exhibit will be eagerly examined by men of

influence and capital who have electrical inter-

ests in the various sections from which they

come."

Thermal Cut-Out.

Electrical cut-outs of all kinds are now the

order of the day. The little device illustrated

herewith was designed by Stephen 1). Field,

Stockbridge, Mass., to usurp the office of the

fuse wire as protector from abnormal currents.

Where the last named device is employed as a

—^^
THERMAL Cl'T-OUT.

protection to telegraphic and other circuits,

carrying currents of small quantity, it is difficult

to obtain a wire which is sensitive and prompt
enough in its operation to work with certainty

when relied upon to protect any delicate appar-

atus. Lack of uniformity in the size of the wire

or its composition, together with great fragility

when adjusted for small currents, give rise to un-

certainty of action.

The object of this invention is to overcome
these objections and at the same time provide

an apparatus which will also automatically re-

close the circuit should the cause of the abnor-

mal current be removed. The illustration shows
one form of cut-out employed by the inventor.

The device consists of a glass tube formed as

indicated and filled with mercury. The con-

ducting wires are sealed into the ends of the

tube. The chamber or bulb at one end is pro-

vided with a small air space. In the operation

of this cut-out the inventor claims that the pas-

sage of an abnormal current through the mer-

cury will heat and vaporize the column in the

capillary portion of the device, and thus break

the circuit. The air si>ace prevents the rupture

of the tube.

Reckenzaun Motor Reversing Gear.

It has been well known ever since the intro-

duction of electric motors that the armatures of

such machines will rotate right-handed or left-

handed, according to the position in which the

mmL

-itW\iW>-

FIG. I. RECKENZAUN REVERSING GEAR.

brushes are placed relatively to the poles of the

motor field magnets. If, however, the brushes

of a motor are moved from the commutator
while a current is flowing through the armature,-

two serious things will happen: First, a damag-
ing arc IS formed between the receding brush

and the nearest commutator-segments, and, sec-

ondly, the flow of the current from the genera-

tor being suddenly directed into the armature
through different points, the currents induced

by the sudden make and break have a tend-

ency to destroy the insulation between the ad-

jacent wires. It was with the object of over-

coming these difficuUius that A. Reckenzaun, of

wWWVWM
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London, designed the mechanism illustrated

diagrammatically in the cuts. Fig. i shows the

position of the parts before reversal and Fig. 2

represents their position after reversal.

The entire arrangement is so simple as to re-

quire but little explanation. The two pairs of

brushes are attached as shown to the parallel

bars BB. These are attached as indicated to

the pair of horizontal and parallel rods JiJi,

which connect with the switch S employed to

make and break the main circuit to the motor.
The parts are so constructed as to have suffi-

cient lost motion, so that the contact at the

switch is broken while the brushes are at a

standstill, and olf the commutator. By moving
the switch-handle still farther the brushes are re-

versed, and finally by putting the lever to the

end of its course contact is made in the switch

to allow the current to flow.

Welding Dynamo.
The accompanying cut represents a new dy-

namo recently designed by Prof. Elihu Thom-
son. This machine was devised with a view of

securing great compactness, and to enable the

welding currents to be carried directly to the

work without collecting brushes.

The chief feature of this generator consists in

the employment of a revolving field magnet, a

stationary coil in which currents are developed
by the revolution of the field magnet for supply-
ing the exciting current of the machine, a second
stationary conductor in which the heavy weld-

ing currents are developed by the revolution of

WELDING DYNAMO.

the field magnet, and a commutator on the shaft

of the field magnet for commuting the exciting

currents before they reach the revolving field-

coils.

. Regulation is secured, first, by governing the

current supplied to the work by means of a coil

of variable reaction or self-induction interposed

in the circuit of the exciting current between
the exciter supply coil and the commutator, so
as to be traversed by the alternating currents
before they are commuted to pass through the

revolving field magnet as a straight or unidirec-

tional current.

The general design of this machine is rep-

resented in the cuts. Fig. i is a side elevation

and Fig. 2 an end view of the generator. In the

diagrams NS are the poles of the revolving field

magnet, resembling in form an armature of the

Siemens shuttle type. AA is the iron of the

armature, which is here represented as a lam-
inated ring with spaces cut away for the exciter

lie. 2. WELDING DYNAMO.

supply coil E and work supply conductor A'. A
commutator of two half circles with brushes BB'
has its segments connected, respectively, with

the terminals of the field coil F. The brushes

are connected, respectively with the appropriate

terminals of the exciting coil Ji. Interposed in

the exciter circuit is a variable self-inductor V.

The work-supply conductor K terminates in

two clamps /If for holding pieces Of metal

to be welded. The work-supply conductor A'

consists of one turn, or two or three turns

around the armature core AA. The exciter

supply coil E is wound in sections, and a switch

L is used to vary the number of sections included

in circuit for use. During operation the cur-

rent, which is generated in E and excites the

field, is varied by V, so as to control the poten-

tial and current of the work-supply conductor A',

A Method of Localizing Partial or Dead
Earth Faults in Insulated Conductors.

BY H. CUTHEERT HALL.

This method is applicable to the elimination of faults

from leads which have not been laid in pipes, or otherwise
rendered inaccessible for manipulation.
The mode of procedure is as follows: The cable in

which the fault occurs is wound on an iron drum of special

construction, as shown in Fig. I. .-/ is the barrel of the
drum, B an aperture cut in the barrel large enough to admit
a man's hand, C a hollow tube which acts as the spindle of

the drum. In C a slot about 10 inches in length is cut,

and to one end of C an insulated collector, D, is fixed. A
brush, E, also insulated, and fixed to the stand which sup-
ports the drum, makes contact with the collector Z>. One
end of the cable to be tested is passed through the aper-

ture B, threaded through the slot in C, and attached to a

FIG. I. METHOD OF LOCALIZING PARTIAL OR DEAD
EARTH FAULTS IN INSULATED CONDUCTORS.

terminal on JJ. The other end of the cable is led through
a vesiel containing water and insulated from the ground,
the cable being then wound on an iron drum, mounted on
an iron stand In Fig. 2, Z represents the water vessel,

-V, X, X, A", the insulating supports, and Y a pulley
fixed under the water, and under which the cable passes.

The end of the cable on A is connected to one pole of a
battery by a lead, one end of which is attached to a terminal
fi.xed to the brush, E. The other pole of this battery is

put to earth. In the insulated water vessel, Z, a metal
plate dips, to which is attached, by a terminal above the
surface of the water, a lead connected to a Thomson gal-

vanometer. The other side of the galvanometer is put to

earth. While the fault or weak place remains on the drum,
A, no dellection is obtained on the galvanometer; but as
soon as the fault leaves the drum the galvanometer is de-
flected, this deflection being grea-.est at the moment when
the fault enters the water. Thus a fault or a weak place
can be localized with great accuracy, even to a few inches.

The advantages claimed for this method are, that all

cutting of the outside sheath of the cable is avoided; a
great number of weak places in a cable can be localized in

a very short time, the time occupied in detecting the faults

being dependent only on the speed with which the cable is

wound from one drum to the other; faults of very high re-

sistance can be localized with accuracy, any variation in

the insulation resistance of different parts of the lead being
at once apparent on the galvanometer. The test is not ap-
plicable to armoured cable, but has been used by the author
with complete success with tape-covered, felted, and braided

lead or cable. In the case of braided lead, this method of

localizing faults is of exceptional value, as the expense of
repairing faulty braided lead is very much augmented by

I-IG. 2. METHOD OF LOCALIZING PARTIAL OR DEAD
EARTH FAULTS IN INSULATED CONDUCTORS.

the fact that any cuts in the braiding have to be repaired

by hand.

A distance of several yards between the first drum and
the tank is advantageous, as the absence of deflection on

the galvanometer, while the fault remains on the drum, is

dependent upon the resistance of the sheath of the conductor

between the drum and the tank. Also it is desirable, for

this reason, to have the cable as dry as possible before be-

ginning to test. Neither of the above precautions is, how-

ever, essential to the test; but the best conditions for mak-
ing the test are not obtained if these points are neglected.

FIG. 3. METHOD OF LOCALIZING PARTIAL OR DEAD
EART-H FAULTS IN INSULATED CONDUCTORS.

In Fig. 3 a general arrangement of the test is shown,
which will make the above defcription more easily under-

stood.

—

Lotlilon ElfCtriciait,

"It was only a short time ago, apparently, that an earn-

est warfare waged in the city council against the lighting

of Martford's streets by electricity," remarks the Times of

that city, and adds: "Great cost, unreliability, danger

and various other objections were urged, and so earnestly,

that very many conservative citizens became inclined to the

opinion that it wou'd be wiser to continue the old system.

But what a change has come. To-day not a gas or naptha

lamp remains in the city, and our streets are lighted by ^6o
electric lights far better, and we believe, at an expense not

greatly in excess of the old and inefficient system. And
the electric lights shine every night in the year, without re-

gard to the moon."
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Electric Railway Gearing With Wooden
Teeth.

Perhaps the most important point in the ap-

plication of electrical power to street car pro-

pulsion is the problem of transmitting the power

from the armature shaft to the car axle. In the

earlier experiments both abroad and in this

country, belts of leather and rope were used, and

also the sprocket wheel and chain. These

methods were abandoned and some system of

gearing is now almost universally adopted.

Owing to the high speed of the armature, it is

customary to use a small pinion, and at least

one counter-shaft between the armature and the

large gear on the axh, in order to get the de-

sired redaction in the number of revolutions of

the car wheel. If the car wheel and axle are

making 115 revolutions per minute, the inter-

mediate 345, and the armature pinion 13S0, the

FIG I.—ELECTRIC RAILWAY GEARING—INTERMEDIATE
GEAR AND PINION—WOODEN TEETH.

ratio would be 12 to t. The axle gear contain-

ing fifty teeth would make 115x50 or 5750
meshes of teeth per minute for axle gear and
intermediate pinion. The small diameter of

pinion will not allow more than seventeen teeth,

which are usually less than four inch face. In

ordinary mill practice this pinion would be con-

sidered entirely too small to transmit-io horse

power or even 5-horse power for any consider-

able length of time running at more than Soo

revolutions. When it is placed under a motor
car the revolutions exceed 1000 per minute,

transmitting from 15 to 20-horse power. At the

same time mud and sand must be contended
with.

With this form of gear certain difficulties

were encountered. The gear caused too much
noise and its teeth were liable to break. To
overcome these defects the interchangeable gear

illustrated in the cuts was designed.

The old form of gear, when new, seems to give

FIG. 2.—ELECTRIC RAILWAY GEARING INTERMEDIATE
GEAR. RIM REMOVED—WOODEN TEETH.

good satisfaction with pinions made of either

cast iron or steel. After the car has been used
a few weeks however, so much wear comes upon
the pinions, which have to do about four times
the work of the gears, that they become badly
worn and very noisy. Furthermore, there is

considerable twisting of the motor in stopping
and starting which tends to throw the shaft out
of alignment, and results in wedging the teeth
apart and breaking or nipping them out.

An effort was made to overcome the noise of

the metal pinion running on a metal gear, by
substituting some soft material for the pinion.
Raw hide, vulcanized fiber, and combinations of
rawhide and metal have been tried..

Since the pinion must necessarily do several

times as much work as the gear on which it runs,

the result is the former wears out so rapidly,

that the expense has made it difficult for

the management of roads to keep rawhide
or soft pinions on motors. The result would
have been different if the softer cog had been
put in the wheel having the greatest number of

teeth. If seventeen soft teeth in the armature
pinion would last three months, transmitting a

given power, it is not unreasonable to assume
that thirty-four soft teeth in the intermediate

gear, transmitting the same amount of power
would last twelve months under similar condi-

FIG. 3.—ELECTRIC RAILWAY GEARING—SPLIT AXLE GEAR
—SECTION OF COGGED RIM REMOVED—WOODEN TEETH.

tions, therefore the intermediate gear and split

gear on the axle should have cogs of some
softer material than the pinions, it is claimed.

The intermediate gear shown in Figs, i and
2 consists of three parts: the blank or hub
which is keyed fast to the axle, and the remov-
able rim which holds the cogs, and which is

bolted to the hub, and the wooden teeth which
are inserted in the rim.

At first thought it may seem that the wooden
teeth would hardly stand the strain and wear
and tear which is brought upon them in the

street car service. In New England where the

largest mills are driven by turbine wheels, and
where thousands of horse power are used in a
single mill, the entire energy is transmitted
through bevel gearing, the larger gear always
having wooden cogs. These are used because
nothing else has yet been found that will stand
the work. The cogs last several years, and are re-

newed at a slight expense, being simply driven
in the iron frame of the wheel, and they have
the advantage of being elastic and noiseless.

The teeth which are used in the gear shown
in the cuts are driven in with white lead, and
wedged at the base in the usual way. They are

then put into the gear cutter and shaped in the

ordinary manner. The rim which is made of

cast iron, slips over the blank, being held in

place by six bolts. Between the rim and the

hub is laid a sheet of oil paper, which prevents
corrosion and tends to stop vibration or "bell

tone" from the gear.

The blank is keyed firmly to the intermediate

shaft and need never be removed; after the

wooden teeth have become entirely worn out, all

that is necessary is to remove the six bolts and
slide off the rim. Fig, 2. An extra rim with the

teeth in it can then be put on, the entire change
not occupying over ten or fifteen minutes. An
ordinary carpenter or wheelwright, it is asserted

can recog the old rim and cut the teeth in a half

day's time.

The armature pinion for running in this gear
and the pinion on the intermediate gear, are

made of forged steel with the teeth ease-

hardened, after being cut.

The split axle gear, Figs. 3 and 4, has a rim
similar to the intermediate gear, into which
are driven wooden teeth. The split gear is com-
'posed of two parts, the blank or hub which is

FIG. 4.^-ELECTRTC RAILWAY GEARING— CuXSTRUCTION
OF SPLIT GEAR—WOODEN TEETH.

split and put on to the axle, and the rim which
is also split and put on so as break joints with

the hub.

Figs, i and 6 show split gear for the axle in

which the toothed rim of phosphor bronze, is re-

movable. This gearing for electric railways is

introduced by Chadbourne, Hazelton & Co.,
Philadelphia, Pa.

The Western Union Fire.

The Western Union Telegraph company is recovering
rapidly from the effects of the great fire in its New York
building, but it will be fully four or five months before the
old order is resumed. The executive committee held a
special meeting, at which Jay Gould, Russell Sage. e.x-

Gov. A. B. Cornell John C. Terry and Gen. Eckert were
present. Gen. Eckert presented plans prepared by J- B.
Smith for the necessary alterations of the building, and the
whole matter was referred to Gen. Eckert with power to
act. It was decided to tear down the present building
above the fifth floor and to add four new stories, so as to
secure a uniform dimension of 75x175 feet, by adding the
site of the25-feet front house. No. 8 Day street. The new
structure will therefore be nine stories high, terminating in

a square roof with heavy mouldings and cornices. The
facades will be composed of brick and blue-stone tiimmings,

FIG. 5.—ELECTRIC RAILWAY GEARING— SPLIT GEAR AND
PINION—PHOSPHOR BRONZE TEETH.

and instead of a tower there will be an iron flag-pole, on
which the time-ball will be worked regularly at noon. The
si-xth floor is to be devoted to offices, while the seventh and
eighth stories will be given up to the mammoth operating
rooms, each 175x75 feet, with high ceilinc^s and plenty of
light and ventilation. The nin'h floor will be utilized for

a restaurant, kitchen, laundry and ^leep'ng purposes. In
one end of the new operating rooms suitable quarters will

be assigned to the Associated Piess, United Press, and the
Press New associations, and on the Dey street side there
will be an elevator for the express use of the army of tt le-

graph operators. There will be no battery room in the
new building as the power is to be furnished by dynamos.
A new $5,OLO swiich-bcard is being built, and every im
provement known to telegraphic art will be employed in the
new operating rooms. The total cost of the improvements
will not fail far short of $250,000.

Referring to the tire. Jay Gould said: "The building,

when constructed, was understood to be as nearly fireproof

as it was possible to make it The floors, walls and stair-

ways are all indestructible, and there was no more material
for a fire here than in any large office building. The vast
amount of furniture necessary to accommodate so many
persons, together with the great quantity of paper that it

contained, was fuel for the flames. The fire doubtless
arose from the contact of several heavily charged wires.

FIG. 6.— ELECTRIC RAILWAY GEARING - SPLIT GE.\R—
RIM REMO'\'ED—PHOSPHOR BRONZE TEETH.

Nothing will be omitted, in the new arrangements which
are to be made, that can possibly add to the safety of the

building and of the persons who are daily at work here."

The prompt action of the company in securing temporary-

quarters and getting its lines in working order show^s the

vast resources of this corporation which is able for any
emergency. The service was disabled less than 24 hours,

and so far as the public knew everything was running
smoothly at the expiration of 36 hours. The company took
care of the business and put the messages through, though,

of course, this was done only at the cost of great labor and
expense on the part of the company, and no end of hard-
ships. But the work was done, and the company is en-

titled to the thanks of the entire community.

The Ashland (Or.) Electric Light & Power company
have closed a contract with the Edison company for a dy-

namo with a capacity to furnish Soo incandescent lights of

l6-candle power. They are to be put in working order by
Sept. I. The company will commence with 250 lights at

first and increase as business justifies.
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Numberless harrowing tales whicli have ap-

peared in the newspapers within the last year
furnish sufficient proof that coal-miners' wages
cannot be materially, reduced. The Pennsyl-

vania coal companies unquestionably have real-

ized this fact yet they have felt the need of

cheapening production in order to meet the

competition from the southern coal fields. Our
Pittsburg correspondent states that the com-
panies have hit upon the plan of utilizing elec-

tric motors as a means of solving the problem.

They have come to the conclusion after a series

of tests that the use of coal cutting machines
operated by electricity will enable them so to

cheapen production that they can meet the fig-

ures of the southern companies.

From time to iime the Wkstkrn Electki-
CIAN has pointed out that there was a rapidly

extending field for the introduction of electric

heating apparatus. That this fact is now recog-

nized will be appreciated after a perusal of this

issue. A Minneai)olis inventor who has been
experimenting in this direction is now exploit-

ing his apparatus in Chicago. The heater proper
is a very simple device and is applied to a num-

ber of utensils in which heat is required, so to

speak, in a small quantity and on tap. An iron

wire conductor cased in a peculiar nianner so as

to secure the greatest efficiency in operation
constitutes the essential portion of the device.

In the article descriptive of this heater there is

given a table showing the amount of current re-

quired by the utensils in which the device has
been applied The cost of the current is also

given. It will be noticed from this table that in

many operations, when all things are taken into

consideration, electric heat is not uneconomical.
Unquestionably there is, as we have before
stated, a field for such an appliance.

In another column is presented a description

of the Brillie meter, a French invention. Our
readers will doubtless be struck with the com-
plicacy of this apparatus. From the amount of

space covered by the description of the meter
in the columns of the French journal from
which we received our information, we are led

to believe that the device is looked upon by our
Gallic friends as one possessed of considerable
merit. Without doubt the device is ingenious.

Complicated machines usually are. We fear,

though, Mr. Brillie would have considerable
difficulty in introducing such a piece of mechan-
ism into practical every day service. We do
not wish to be uncharitable in thus passing judg-
ment on a piece of apparatus of which we have
but a limited knowledge, but a glance at Ameri-
can apparatus designed for a similar purpose
convinces us that we are justified in believing

that Mr. Brillie has yet to acquire one faculty,

at least, which is oftentimes wanting in inventors

and designers of machinery. We refer to that

peculiar knack which enables s:ome designers to

eliminate all unnecessary parts and reduce an
invention to its simplest possible form.

In another column is presented a description

of a new style of electric car gearing which has
recently appeared as a competitor against the

now almost universally employed iron and steel

or rawhide combination. The gear referred to

is a wheel of wood and iron. An iron hub or

body and detachable teeth of wood are em-
ployed. These latter gear with a wheel of plain

metal. At first glance, doubtless, a number of

our readers will shake their heads at the thought
of using wooden teeth in connection with the

high speed electric street car motor. Without
attempting to pass judgment on the new compe-
titor we simply state a few facts which streetcar

men might perhaps overlook and which if re-

membered may lead to formation of a dift'erent

opinion. The use of wooden teeth in gearing
is not new. For years the larger number of our
factories which are driven by water have trans-

mitted the entire power required by means of

gearing fitted with wooden teeth. In the com-
bination which we describe the slow-runnini?

wheels are equipped with wooden teeth and a

pinion of steel is used on the motor shaft. The
advantages claimed for the wooden toothed gear
are fully set forth in the article referred to and
the description cites a few facts which cannot
fail to be of interest to many.

It is agreed on all hands that the electrical

section of the World's Fair will be located at

the most prominent position in the grounds used
for the exposition. In the dispute over the.

Lake Front and Jackson Park it has been about
decided that if the former site is used in part or

in whole the electrical exhibit shall be placed
there. This would be a location almost in the

heart of Chicago and would be readily accessible.

The matter came up at a special meeting of the

Board of Directors of the World's Columbian
Exposition last Saturday. The committee ap-

pointed at the executive committee's meeting
Friday to formulate a resolution covering the

various exhibits to be placed in close proximity

to the agricultural exhibit, and also those to be
placed on the Lake Front, reported. The re-

port was adopted and will be presented formally

to the legislature. The plan is to place on the

Lake Front the art gallery, the government
building, and another building containing the

electrical display—three buildings in all—and
use the present Lake Front grounds as an

entrance ground. At Jackson Park will be
placed the big machinery hall, the stock show,
a mineral palace, an underground mining ex-
hibit, a glass factory, the several state exhibits,
Oriental villas, and such other novel and beau-
tiful displays as may be offered later on.

The directors of the World's Fair on Monday
last drew up a report in response to a request of
the Illinois legislature that information as defin-

ite as possible concerning their plans be sent to

Springfield. In this long document the direc-
tors make a rough classification of the exhibits
to be made at the fair. It is interesting to note
that three of the twenty-three classes are de-
visions of the electrical section. The classes

are as follows: Electric propulsion of street

cars, electric plants with power and appurten-
ances, and third telegraphy, telephones, phono-
graphs, etc.

Not a little matter has appeared in the daily
press lately in reference to a rather amusing
scheme proposed by Ignatius Donnelly, of Min-
nesota, for the prevention of violent electrical

storms. The recent tornadoes which have
caused such losses of life within the last year are
assumed by Mr. Donnelly to be the results of
electrical disturbances. This conclusion we are
rather disposed to question. If a means can
be found for reducing the difference of potential

between the earth and the clouds, the day of

violent storms, he asserts, will be at an end. Mr.
Donnelly's magnificent scheme is outlined in the

following quotation from an article from his

pen: "Suppose the state government should
order, say, in each county the construction of a
great stationary balloon, elevated to the level of

the storm clouds, and anchored to the earth by
four metallic ropes, which would act as conduc-
tors, the whole communicating with some lake

or river, and the balloon and the ropes armed
with innumerable steel points pointing upward,
would not this serve as a great conductor or
lightning rod, so to speak, to carry the surplus
electricity of the heavens to the earth and pre-

vent its accumulation in destructive quantities?

Would it not make an end not only of cyclones
but of thunderstorms? These balloons would
have to be kept in place only during the storm
months. The balloon proper might be con-
structed in an elongated form, so that it would
turn like a weathercock and thus always present
the least resistance to the winds. One of the

guy-ropes could be made- hollow and the bal-

loon thus supplied with gas to make up for the

loss of that which escaped; and the balloon thus

always could be maintained at the proper alti-

tude. I shall not discuss how far this electricity

factory could be used for practical purposes."

The plan outlined in the quotation by Mr.
Donnelly would not be worthy of notice except

as a sort of Munchausen proposition were it not

for the fact that it is reported Senator Farwell

proposes to introduce in congress a bill making
an appropriation for the thorough testing of a

Donnelly lightning escape. There is no doubt
that such a measure would be promptly rejected

if introduced when its silly features were ex-

plained to the wise legislators. The absurdity

first consists in the idea of protecting a large

area by what is practically a single conductor.

A large city has scores of high buildings stretch-

ing up into the heavens and these afford as a

whole a far better means for the discharge to

earth than a single lightning balloon, but still

thunder storms continue to invade municipal

precincts. Lightning is exceedingly erratic.

As like as not it would fight shy of the formid-

able-looking balloons and strike some insignifi-

cant object a mile away. A year ago in Chi-

cago during a violent storm a discharge occurred

which killed a lad fishing on one of the docks.

He was surrounded by elevators which towered

into the sky, which apparently would have af-

forded the best path to earth but the current

took a different course. Unless Mr. Donnelly's

balloons were so numerous that they touched

each other throughout the district inflicted by
electrical storms we fear they would not prove

very effective. Mr. Donnelly's views on the

authorship of the plays ordinarily credited to

William Shakspeare are more reasonable than

his ideas in regard to the tractability of atmos-

pheric electricity.
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Brillia Continuous Current Meter.

The watt-hour meter of Lucien Brillia is

shown in the accompanying cuts. The device

operates in the following manner. At certain

equal periods of time a motor twists the

spring of a torsion electro-dynamometer until the

couple of torsion becomes exactly equal to the

electro-dynamic couple. The angle to which it

is necessary to twist the spring is then propor-

tional to (" E. A registering mechanism oper-

FIG. I. BRILLIE CO.NTI.N'UOUS CURRENT METER

ates to make a record which is proportional to

this angle, and as the units are registered in

equal times the total record of the unit angles' is

proportional to the energy delivered.

In order tl'.at the reader may have a better

understanding of the operation of the mechan-
ism of this meter, which is quite complicated,
reference is first made to Fig. 1. This diagram
represents the electrical connections of the meter
when It is arranged to record the energy deliv-

ered from a constant potential circuit. It may

FIG, 3.

be mentioned that similar letters in the several
cuts represent like parts. A study of Figs. 2

and 3 in connection with Fig. i will be found
advantageous. Figs. 4 and 5 are enlarged views
of those portions of the meter similarly lettered

in the other cuts.

Figs. 2 and 3 are views of the working parts

The coil M of the electro-dynamometer is

mounted upon a knife edge, and can oscillate

slightly. This slight movement is sufficient to

separate two contacts m, of which one is carried

by the coil M, and the other by the piece e.

Fig. 2, which is itself susceptible of a slight dis-

placement. The reason for this arrangement
will become apparent later. The spindle 0' , Fig.

3, is attached to one end of the torsion spring R,
and is geared, as shown, to the sector N. This
sector is connected through the shaft A with a
soft iron armature O, which is pivoted so as to

revolve between the curved pole-pieces B. The
passage of the current into this magnet E E
causes the armature O to turn, and thus twist

the spring R. A regulating device U controls
this movement, which continues until the cur-

rent is interrupted. The break is caused at the
point m. Fig. 2, by reason of a slight rocking
motion of the coil M, at the moment when the
action of the spring is equal to that exerted by
the current.

In the regulating device U, Fig. 3, the first

gear is attached to the spindle 0' , at the end of

which is the two bladed fan Z. One of the inter-

mediate wheels, J", is mounted upon a frame x,

which moves slightly up and down. In this

movement one side of the frame x acts as a

t5Kg^p~

FIG 4.

brake upon the wheel h. The energy transmit-
ted to Z is practically constant, and the speed is

nearly uniform.
At the same time that the armature O twists

the spring R, it operates the counting mechan-
ism by means of the levers /. s. Figs. 4 and 5.

The part 5, Fig. 4, ends in a collar made of

FIG 5.

steel wire, which surrounds a small grooved
pulley attached to the prime mover of the meter.

The collar is clasped around the pulley and en-
gages with it when the spindle A turns in the
direction of the arrow. It is not moved when
A turns in an opposite direction. A second
collar s' works in an opposite direction, and
holds the pulley in position during the turning of

A.
The meter registers every minute. The time

is determined by a clock movement. This por-
tion of the device is represented in detail in

FIG. 2. BRILLIE CONTINUOUS CURRENT METER.

of the meter. The electro-dynamometer is com-
posed of two stationary horizontal coils F F.
(See also Fig. i.) These are connected in series,

as indicated in Fig. i. Within the coils F F,
is a movable coil M, of fine wire. This is in

series with the electro-magnet E E. Both E E
and M are thus in shunt to the main circuit.

F'g- 5- The wheel T, which revolves every

minute, carries a contact pin opposite a second
pin g on the lever Z. The contact serves to send
the current into the shunt composed of the elec-

tro-magnet E and the coil M. The piece P of

the electro-magnet, which is movable, works by
means of the piece P\ Fig. 3, the lever Z. The

pin g is removed, and the clock-work continues

in motion. In conclusion it may be stated that

the operation of the meter every minute causes

these changes: ist. The establishment of a con-

tact at^, Fig. i; the attraction of the little ar-

mature which makes contact at m. 2d. The at-

traction of P, Figs. 2 and 3, which causes the

rewinding of the clock work, and breaks the

contact at ^y at the same time the armature O
begins to turn, but does not yet engage with the

counting mechanism. 3d. The armature O con-

tinues its rotation, engaging the spindle 0, this

movement being rendered uniform by the con-

troller U; at the same time the spring R is

twisted more and more, opposing in this way the

electro-dynamic couple— a couple which in-

creases constantly. 4th. At the moment when
the two couples are equal, the coil M rocks
slightly; the contact is broken at m. P is raised

by the action of the spring r at the same time

that the lever L brings back a pin upon the

wheel of the clock work. 5th. The armature O
returns to its first position, being actuated by
the spring R. This returning movement which
is regulated by the controller a does not engage
the counting mechanism as a result of the ar-

rangement of the collars 5 S . The cuts are re-

produced from Revue Internationale de L'Elec-

tricite.

Fi la-Incandescent Lamp with Iridium
ment.

In the lamp illustrated in the cut, a filament

of pure metallic iridium is used. The method
employed by L. N. P. Poland, the inventor, in

the manufacture of the iridium filament is inter-

esting, yet simple. The process is illustrated in

the little cut to the right of that of the finished

lamp. The block shown is of beeswax, or a

similar substance. Upon the face of this the

form of the filament is stenciled in plumbago.
Through the ends of the stenciled filament pieces

of wire are inserted into the beeswax. These are

long enough to connect with the source of elec-

tricity, and suspend the block in an iridium

plating-bath. When a film of sufficient thick-

ness is deposited upon the stenciled design, the
filament is peeled off from the beeswax and the

INCANDESCENT LAMP WITH IRIDIUM FILAMENT.

plumbago brushed off the back. Iron wires are
used as conductors. The filament is incan-

desced in the atmosphere, as it is practically

non-combustible, or, for security against break-
age, it may be incandesced in any suitable gas
or in a vacuum.

Chicago's Electric Road.

At a special meeting of the Chicago city

council, July 25, the question of extending the
time for the construction of the electric raiilway

at South Chicago was considered and finally

granted. Ninety days will be allowed the com-
pany to complete the road. The route as stated

in the ordinance is as follows: Beginning at the

intersection of Shaw and Eighty- ninth streets,

thence west on Eighty-ninth street to Mackinaw
avenue, south on Mackinaw avenue to Harbor
avenue, southwest on Harbor avenue to Ninety-
third street,west on Ninety-third street to South
Chicago avenue, northwest on South Chicago ave-

nue to Ninety-third street, southwest on Ninety-
third street to Escanaba avenue,'west on Ninety-

third street to Stony Island avenue, north on
Stonylsland avenue to Ninety-first street,west on
Ninety-first street to Cottage Grove avenue,
north on Cottage Grove avenue to Eighty-sev-

enth street, east on Eighty-seventh street to
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Stony Island avenue, and south on Stony Is-

land avenue to Ninety-first street, completing

the loop.

A Wrinkle in Pipe Welding,

The accompanying diagram illustrates a me-
thod of welding pipes by electricity, employed
by Prof. Elihu Thomson. The method consists

essentially, in bringing together in the manner
shown the two sections of pipe either in a lap or

butt joint passing an electric current of great

volume across the joint to heat it to the requisite

welding temperature, ind completing the union

of the parts softened by the current over a man-
drel introduced beneath the joint.

A roller is applied e.xterna'.ly to assist the un-

ion and shape the e.\terior. The mandrel is in-

serted before the pipes are heated and the roller

WRINKLE IN ELECTRIC PIPE WELDING.

is applied when the metal has been softened by
the heat.

Prof. Thomson has patented this process.

A Valuable Record

The official report of the proceedings of the

first phonograph convention has been printed,

and last week a handsomely bound copy was
presented Mr. Edison by H. D. Goodwin of

Milwaukee, who reported the convention. Read-
ers of the Western Electrici-\n will remem-
ber that this convention was held at the Audi-
torium hotel, Chicago. At the time an excellent

view of the members in session was presented in

this paper. It will be remembered that at this

meeting the practical application of the phono-
graph in reporting was demonstrated. The sec-

retary repeated the words of every member into

the phonograph and the fully charged cylinders

were given to typewriters, who transferred their

records to paper ready for the printer. In this

way 398 pages of closely type-written copy, ag-

gregating 40,000 words, was recorded first in

the cylinders of the phonograph and ttien trans-

cribed by the typewriters. Mr. Edison, it is

scarcely necessary to say, highly prized this

record.

Frictional Clutching Device for Car
Motors.

The accompanying cut illustrates diagram-
matically a method of applying friction clutches

in connection with the electric car motor, which
possesses several features of interest. The idea

of the inventor, W. B. Clark, Chicago, is to util-

ize the power of the motor for braking purposes
as well as for driving the car, and also to pro-

vide a device by the use of which the motor

suming the armature shaft to be always in mo-
tion, when it is desired to move the car, the

sleevey is jammed over to the right by a suit-

able arrangement of levers. The action clutches

the armature gear between and 0, which are

backed by the flanged collar c and collar g.

When it is desired to stop the car the sleevey is

brought again to the middle position. To throw
the motor on to the brake mechanism the sleei/e

/ is forced over to the left.

Shall Gas Undertakings Supply Elec-
tricity? Yes'

Bv Arthur F. Guv.

The general feeling prevalent among gas managers is

that the electric light cannot affect gas, and in proof of

this they point out the fact that since the electric light has
been introduced the consumption of gas has increased.

This statement is perfectly true, because artificial illumina-

tion is ever on the increase, whether it be by gas, candles,

or electricity. Another argument put forward by them is

that the electric light is in its infancy. Now this argu-

ment must be combated, because the term infancy is ap-

plied not only to usage but to the science of electrical

engineering. The first point, namely, the "infancy of

usage," is. perhaps, correct; but the second is not. We
will consider the former first. There are some people who
fondly dream that in this miraculous age of invention and
discovery some means will come to light whereby any
amount of electricity can be collected for next to nothing
—in fact, a gift from Dame Nature, such as from some yet

undiscovered chemical compound, or some peculiar con-

dition of matter— and consequently that all our present

costly and eaborate apparatus tor generating electricity

will become obsolete. No greater philosopher's stone was
ever imagined.
With respect to the electric light being in its infancy as

regards use, it is this fact that has shaped the title of the

paper, for now is the time for the gas undertakings to act;

it will soon be too late, and even now they have lost many
a rich prize in the electric lighting line. Companies have
been formed all over England to supply electricity, and the

pick of the provisional orders have been relegated to either

local authorities or private electric companies. This point

joins issue with the supreme question, "Shall gas under-
takings supply electricity? Yes;" and the reasons that jus-

tify this answer will now be given.

Consider the present state of affairs: there is a demand
for the electric light; this demand is limited, but in time to

come—and no one can say how soon that may be—this de-
mand will be enormous. There are numerous reasons why
it %vould be both politic and advantageous for gas under-
takings to supply electricity.

The managing body of a gas works consists of men of
great organizing and administrative experience. The gas
works from long establishment have obtained a certain

prestige and influence in the district they supply, A man-
ager knows his customers, and has acquired an insight into

the weak and strong points of his district. The connection

and vested interests pertaining to the gas suppliers are

often numerous and deep-rooted, A gas undertaking has
also the great advantage of easily raising capital, at a com-
paratively low rate of interest; whereas new electric com-
panies require financing, and the financing invariably

leaves its mark upon them in the shape of a diminished
dividend and an abnormally large capital. Many gas com-
panies have large surplus moneys in hand which could be
invested in running the electric light at a profit to their

shareholders. In the laying of electric mains they know
e.xactly the position of their gas pipes, and so there would
be none of that friction and petty annoyance that often

arise when the electric light company comes on the scene.

With regard to the erection of plant, where possible the

electric light station should be located in or about the gas
works. In some cases, no doubt, there might be a spare

corner or outbuilding which might be made to accommo-
date the requisite machinery. At all events, the expenses
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FRICTIONAL CLUTCHING DEVICE FOR CAR MOTORS.

armature may be kept constantly in motion, and
the car gearing connected to it at will.

The device is so simple as to require but little

explanation. In the cut // represents the arma-
ture shaft: e and d flanged collars keyed firmly

to the shaft; oo and of> fiber washers. On one
side between the washers, a and o, is the motor
pinion, a. On the other side of the toggle de-
vice between the washers, o and o, is the pulley

or drum ^, upon which is wound the brake-chain.
,-The collars/ and ,^' are loosely keyed on the
shaft, but are free to move endwise. The oper-
ation of the device will now be understood. As-

incurred need not be so great as where a new site has to be
acquired and a new building is specially erected and posi-

tioned by an electric light company. A large staff of men
are employed at some gas works, some of whom are me-
chanics, and the assistance which these could render, both
in erecting plant and maintaining same, would be of no
small value. In the case of an electric light company, such
men would have to be especially engaged, and paid at fixed

salaries, whether busy or slack. Besides this, most of the
oflice routine might be done by the existing clerical staff of
the gas company. This, again, in the case of an electric

light company, would mean specially engaged and paid

clerks. An electric light company would require a board
of directors, general manager, secretary, etc., all of which

I Abstract of paper read before the London Gas Institute.

means a heavy draw upon the dividends, and this matter
alone is sufficiently important to turn what might prove a
good dividend into a bad one, or even none at all. In the
matter of running expenses, there are numerous ways and
means whereby a gas manager has the power of curtailing

them. For example, the hot coke from the retorts can be
utilized in starting the boilers, and some of the bye-products
might be used as fuel.

Through being a large consumer of coal for making gas,

steam coal ought to be obtained at much cheaper rates.

The same refers to the purchasing of other material. The
manager knows the best market for certain goods, and
through long connection therewith ought to obtain advan-
tageous bargains. The opponents of this paper will prob-
ably contend that if a gas works offer all these advantages
it proves that it is badly managed, since, if well managed,
there should be the strictest economy in everything, and
not a man employed except his time be occupied fully, and
not a spare inch of ground in the works but that it has its

use. This would be true if the management were perfect,

but that point is never reached. No claim has been made
that these advantages exist to a large extent, for that would
certainly imply waste in the management; but that some
advantage must be gained from each of these points under
consideration cannot be denied.

It is the numerous small savings that in the total make
up a respectable sum; however trifling each may appear by
itself, when they are all added up at the end of a year it is

just possible that they may come to a sum that will turn
the balance to the right side of the ledger. It was stated

that owners of gas property have great facility of raising

capital. Now, with regard to this point, and also the
opening up of streets for the purpose of laying electric

mains, it is requisite that they obtain the necessary powers
first from Parliament and the Board of Trade, and in fur-

therance of this they occupy exactly the same position as
any private individual or other company (for the second
object they must first obtain consent from the local author-
ities.) The same holds true where the owners of gas works
are the local authorities.

Schoop Storage Batteries.

A Chicago syndicate recently purchased the

storage battery patents of Dr. Paul Schoop and
has already commenced the manufacture of the

accumulators. Among the patents transferred

to the syndicate is that covering the gelatinous

electroylte which possesses, it is claimed, pecul-

iar advantages in street car work. It is pro-

posed to make a thorough test of the batteries

in this class of work. A car equipped with

Schoop batteries is to be operated in Chicago.

A motor which has been used for a year and a

half on an overhead line will be employed. The
patents also cover a peculiar shape of plate which

secures it is claimed, a more uniform discharge

of the cells. The principal patent perhaps

transferred is that which relates to the process

of making the plates which is described in the

appended claims allowed by the Patent Oflice.

It is claimed that it is radically different from
those covered by the Accumulator and Brush
patents. The claims are as follows:

1. The method of producing or manufacturing elec-

trodes for secondary batteries, which consists in the deposi-

tion of mercury upon the lead plates forming the body of

the electrodes, whereby an amalgam of lead and mercury

is formed on the surface of the lead electrode, and subse-

quently dissolving out the mercury, so as to leave a spongy
surface.

2. The method of producing or manufacturing elec-

trodes for secondary batteries, which consists in, first, de-

positing a thin film of metallic mercury upon the surface of

the plate; secondly dissolving, by electro-chemical action,

the mercury of the amalgam; and lastly, charging the elec-

trode thus produced in the usual manner.

3. The electro chemical method of dissolving the

metallic mercury of the mercury and lead amalgam on a

lead electrode in course of formation by reversing the elec-

tric current employed in depositing the mercury upon the

plate in the first stage of the making of the electrode.

4. The method of producing a spongy surface on the

lead plates or grids of secondary batteries, which consists

in, first, depositing a film of metallic mercury upon the

surface of the p ate by electro-chemical action; secondly,

disassociating the lead and mercury formed by amalgama-

tion of the two metals by reversing the electric current;

and thirdly, removing all traces of the mercurj- by washing.

5. A method of producing electrodes for secondary bat-

teries which consists in electrically incorporating mercury

with the lead surface of ihe plate, and then subsequently

discharging such battery by any means whatever so as to

leave spongy surface.

The Book Table

ExPERiMF-NTAL ELECTRICITY. By EdWard Trevert. Pub-

lished by the Bubier Publishing company, Lynn, Mass.

Price |i.

The idea of the author is to aid amateurs in

constructing simple electrical apparatus. He
gives practical directions for making batteries,

electric bells, galvanometers and accumulators.

The book is simple and doubtless will be of as-

sistance to that growing class of persons who
enjoy dabbling with home-made electrical ap-

paratus. Probably those for whom the book is
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designed would find some difficulty in construc-
ting a dynamo or a motor in accordance with the

instructions given by the author, who devotes a

chapter to each machine. It is more than lilcely

that the amateur mechanic who endeavors to

construct a dynamo or motor with such limited

instruction would find that he had rounded out
his experience by considerable experimenting be-

fore his machine was in good running order.

CORRESPONDENCE.
New York Notes.

New York, July 26.—It has recently come to theknowl-

edge of many people that the Western Union Telegraph

company has been keeping time for them throughout the

country by means of synchronized clocks which exactly

agree with the astronomically correct time of the National

Observatory at Washington. This department of the great

system has been the last to receive attention since the de-

structive fire. The work of reconstruction is now entirely

completed and all wires are in working order again.

During the reconstruction of the building the supply

depaitment is conducted at the Western Electric building;

and the American District ^lessenger Department is to oc-

cupy the basement in 195 Broadway. It is reported that

the Associated Press will occupy the sixth floor and the

sev-;nth and eighth floors will be turned into operating

rooms, while the 2,000 wires will enter at the rear of the

building through a speciilly constructed shaft, and then

distributed in iron pipes so arranged as to be flooded with

water at any time, and thus avoid any repetition of an acci-

dent from overloaded wires.

The construction of the Broadway Cable Road presents

another serious question in its probable interference with

the water mains, the gas mains, the subways, and possibly

the steam pipes. The cable system will require an excav-

ation on the average of 1 5 feet, which may necessitate a

change in the location of much of the present underground

construction. It is difticult to estimate the damages that

may arise from this source, although Commissioner Gilroy

has notified the different companies that the cable construc-

tion is about to proceed and the necessary preparations

must be made by them to allow the work to go ahead.

Mayor Grant, Commissioner Gilroy, President Wilson,

of the Health Department, and Corporation Counsel Clark

last week gave much attention to the steam heating ques-

tion and the attending dangers. The company expressed

a desire to be heard and its arguments were fully consid-

ered. The present system is unquestionably not only dan-

gerous on account of numerous explosions, but is work-

ing positive destruction to the underground conduits and

pipes of all kinds.

The controversy between the Steam Heating company

and the Department of Public Works since the revocation

of all permits to open streets to repair steam pipes and

make new connections has been at white heat during the

week. Next Sunday the Steam Heating company will

make examinations and temperature tests in order to obtain

a difference, if possible, in the subway temperature from

that recorded on a week day, claiming that the large steam

boilers in ofilice buildings affect the subway temperature.

Mayor Grant, Commissioner Gilroy and President Wilson

of the Health Board had a consultation over the situation

upon the mayor's receipt of a communication from the

Steam Heating company declaring that one of their work-

men had been arrested and taken to the Tombs for attempt-

ing to make the repairs ordered by the Health Depart-

ment, also saying; "And we further claim that we cannot

be held responsible to the Health Department for the ful-

fillment and faithful performance of its orders while per-

mits are refused us by the Department of Public Works."

The consultation resulted in the following letter from the

mayor, which speaks for itself: "Under the laws and or-

dinances of the city of New York all work to be done

which requires the opening or tearing up of streets must be

done under a permit from the Department of Public

Works. I am informed by the Commissioner of Public

Works that your corporation was found opening the pave-

ment in front of 41 ^"esey street, without such permit and

in flagrant violation of its obligations to the city. This

reckless disregard of the rights of this municipality requires

that some action be taken to prevent its recurrence, and I

cannot interfere with the Department of Public Works in

taking such action as may seem best calculated to accom-

plish that result. I desire further to say that I do not

think you are called upon, as your communication states,

to obey two masters, but that a faithful compliance with

tlie lawsand ordinances underwhichycur charter was grant-

ed, and with the obligations which you have incurred to the

city, would make it entirely unnecessary for the city au-

thorities to take such action for the protection of the city's

interests as you have complained of."

At an exhibition of the phonograph in London during

the week, it is reported that Gladstone, listening to the re-

marks made by Gen. Sherman at a recent assemblage in

New York, paid the following tribute to the American ap-

preciation of him: "I am so accustomed to receiving notes

of kindness from America that my vocabulary of gratitude

has been exhausted. Therefore, in the simplest language.

I thank the Americans for this notable assurance of their

willingness at all times to accept words emanating from

myself, and to attach to them a value altogether in excess

of their real merits
"

At the meeting of the Gas Commission !\Iayor Grant of-

fered the following resolution, which was adopted: "Re-
solved, That the secretary is hereby directed to notify the

several electric light companies that this board will not

consent to permit the city lighting of electric lamps at

rates in excess of the prices fixed in the late contracts

which expired on April 30, 1890, owing to the fact that the

appropriation for lamps and gas and electric lighting will

not admit of lighting at rates in excess of the rates fi.xed

in the* late contracts." This means a sort of a compro-

mise, and about 627 of the S47 electric lights, which figure

at 35 cents a light, come within the bids of the companies

and have been accepted by Commissioner Gilroy. The
other 220 lights are still under discussion and New York
ought to be ashamed of an appropriation less than it actu-

ally costs to produce electric Hght.

A ne.v Edison corporation is reported under the name of

the Edison Industrial Works with a capital stock of $1,-

000,000. Thos. A. Edison, Samuel Insull and Thomas
Butler are the incorporators. One-half the capital stock

is preferred and is to pay a dividend of S per cent, per an-

num before any dividend is declared on the common stock.

Edison's many inventions outside of tht electrical field will

receive attention at the hands of the new company, and
the many mechanical appliances which have been the re-

sult of both electrical and physical experiments, arc to be

manufactured. A gold mining and refining process is one

of the industries to be created by the new company.

Clark Beers Hotchkiss died at Paul Smith's, Franklin

county, on Thursday. Mr. Hotchkiss was born in Auburn
forty-two years ago, and came to this city to become a

banker. Up to 1871 he was connected with the American

Exchange Bank. He conceived the idea of a messenger

service,and in 1871 established the American District Tele-

gpraph company, and became active in its management.

This company started the district messenger service in this

country. In iSSi Mr. Hotchkiss took part in organizing

the Mutual District i^Iessenger and Telegraph companies

He was made vice-president of both. Soon after he asso-

ciated himself as partner with A. G. Day in the manufact-

ure of Kerite telegraph cables and wires. This has been

his chief business fince, though he has remained vice-

president of the other companies.

This great metropolitan city, as its residents take pride in

calling it, is afflicted with a gas commission. This unique

body persists in making the city ridiculous in the eyes of

the rest of the world at regular intervals, but in this it re-

sembles closely nearly all the other "commissions" which

govern the town. The gas commission has brought itself

into prominence lately by closing at sunset every evening

Stuyvesant park, which is located in one of the most

densely populated districts of the city. The reason is that

the commission, desirous of posing as a "reform" board,

has decided to reduce expenses and accordingly cut off the

electric lights in the park, thereby effecting a saving of

|2.8o per night. Truly this is a master stroke and should

endear the commission to the great body of working people

who are thus deprived of their only opportunity of securing

a breath of fresh air. W. H. T.

Milwaukee, Wis
Milwaukee, Wis., July 26.—O. E. Pritt, president of

the Cream City Railway company, formally announces the

sale of that line to the Villard syndicate. The sale is un-

derstood to be an absolute .one, and the syndicate will take

possession of its new acquisition on August 1st. The road

was bought by Pittsburg people, a few months ago, from

the Milwaukee gentlemen who built the line. The Pitts-

burg purchasers paid about fSoo.ooo for the road, and the

understanding is that the Villard syndicate is to pay them

1950,000 in consolidated bonds secured by all the Villard

interests in Milwaukee.

The purchase of the Cream City Railroad gives the Vil-

lard syndicate control of fully two-thirds of the street rail-

way mileage of Milwaukee. The Milwaukee City Railroad,

the largest system in the city, passed into the hands of the

Villard syndicate on June ist, and the Cream City Rail-

way is second in size. Villard will put in the Spra;;ue

overhead system on both lines as soon as possible.

Electric cars will soon be used on all Milwaukee roads.

The mule cars and the horse cars are going, and there is

little prospect of the cable system ever being tried here.

There is a little talk of using naphtha engines on one or

two of the new suburban roads, but there is little chance
of anything coming from it. The Cream City Railway
will have several suburban lines of i:s own, when the pro-

posed e.^tensions to St. Francis, Layton Park, and out
Oakland avenue are completed. The new work will do
much toward increasing Milwaukee's street railway mileage.

The indications are that within a year every part of the

city, and the principal points in the county will be easily

reached by street cars.

It is the impression of some that the Milwaukee &
Whitefish Bay Railroad company will eventually purchase
the Hinsey electric line, which connects the corthwestein

part of the city with the business section. The Whiiefish

Bay company is a very strong one. Charies F. Pfister,

the president and principal owner, is a millionai-e several

times over, and a very enterprising one at that. His debut
in the street railway business has created something of a

sensation. He announces his intention cf building the

East and South side Hues which Hinsey has had in con-

templation for more than two years, and of building them
without any unnecessary delay. He stales that Hinsey is

out of the field so far as the East and South lines are con-

cerned, and declares that Hinsey has no interest whatever

in his projecis.

The trouble between Hinsey and his associate, Ccl.

Hinckley, of Chicago, still continues, and they may come
to the conclusion that a sale of their line is the best way out

of the difficulty. The Hinsey road is part of the system

which Mr. Pfister intends to build, and its sale to him,

under all the circumstances, is not considered unlikely.

It really seems as though there are to be three suburban

railways running from the West Side to Wauwatosa. One
of them is already being built, the sum of ^30.000 has been

raised toward building another, which will run out from the

end of Lloyd street, and for the third, which is to run along

the Watertown plank ruad, a fight is being made for a

franchise, and Millionaire Weils stands ready to put up
the cash. Two of the roads are only a block apart, and

there really seems to be no necessity for so many lines,

though they might have business enough if operated by
companies having lines in the cily. On the South Side

the contest for a franchise along the National avenue road,

has virtually been decided, and the Milwaukee City Rail-

road will build not only to the Soldiers' Home, but to

North Greenfield. The other companies drew out when
they found that the Milwaukee City meant business. C.

Kansas City, Mo.
Kansas City, Mo., July 2$.—Charles B. Holmes and

William Anthony, of this city, have closed the arrange-

ments to build a dam across the Kansas river above To-
peka, and supply electric current for power users in Tope-

ka Work will begin at once upon the dam. The dam
and the electric plant will cost $1,000,000. Sixteen hun-

dred and eighty torse power at ^35 per horse power per

annum has been taken, and it is expected that at least 3,000

horse power will be taken by the time the work is finished,

a year hence.

The work of putting in electric time service over the

Union Pacific Railway company's lines was begun here

last week by the Western Union Telegraph company under

the direction of Robert Mitchell of New York. The ser\'-

ice will extend from this city to Portland, Ore. Six weeks

will be occupied in introducing the service. Clocks will be

located at the end of each division.

The Kansas City Electric light company last week

closed a contract with the Kansas City Cable company for

lighting its central power house at Ninth and Washington

streets, and also at the Union depot. The cable company

has heretofore been supplying its lights from a plant of its

own. The same electiic light company has put in a circuit

for 27 arc lights for Pain's Siege of Sebastopol, now being

given here.

A lawj'er in Kansas City, Kan., last week, left an affi-

davit at the court house, and went away before he had

sworn to it- The oversight was noticed by the clerk, who
called the lawyer up by telephone and administered the

oath to him over the wire. The seal of the court was then

placed on the document and it was filed.

W. W. Smith secretar)' of the Missouri & Kansas Tele-

phone company, returned last week from a trip to Denver.

While there he observed the changes being made in the

service with a view to improving the facilities. He found

that the first thing that the Denver board of directors did

after improving the arrangements and adding some under-

ground conductor facilities, was to increase the rate to $10

a month for each instrument, or f 120 a year Salt Lake

City charges $So a year, while Kansas City gets $72 a year
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for each inslrument. When the underground conductor

work that has been asked for here has been put in, it is

probable that rates will be raised in order to meet the addi-

tional expense. The details of the matter of a new build-

ing and of new facilities have not yet Ijeen settled. The

compaD)' may put up its own building, or it may take a

lease for 99 years upon one that may be built for it. The

question has about settled down to these two propositions.

Two practical tests were made last week by the fire de-

partment of Kansas City, Kan., of the Kansas t'ityfire

and police alarm. One box was placed at a distance of

one-seventh of a mile from the central station and one at

T75 yards. Both boxes operated satisfactorily, and the runs

were made in much quicker time than formerly.

The deal has been finally closed by a syndicate of eastern

capitalists for the purchase of a large tract of valuable land

near the town of Muncie, just west of Kansas City, Kan.

It is intended to locate at this point extensive industries.

The tract of l.md comprises 173 acres on the north side of

the Kansas river, and thirty acres on the south side of the

river. The Company has been granted a charter with an

authorized capital slock of $1,000,000, under the name of

the Inter-state Water & Eleclric Power company. The di-

rectors of tte company are John B. Colton, Nicholas Mc-

Atpine, David N Carlisle, John G. Johns and Robert

L. McAIpire. It is the intention of the company to dam

the Kansas river in order to furnith water power for an

immense electric light p'ant, which is to he located on the

recently purchastd property. The projectors of the scheme

declare that they can by means of water power furnish

electric light to the two Kansas citits and the adjacent

towns at a cost so much reduced that it will compel all the

plants operated by steam to shut down or lowtr their prices

very considerably.

On the day that the Western Union office was burned in

New Vork, the Kansas Cityoffice. already one of the largest

relay offices in the country, was simply overtlooded with

messages from all climes and in all languages. They in-

cluded a message from Buenos Ayres to the Brazilian min-

ister at WasMngton from the commander of a French fleet

at anchor off the coast of Chili, and soon. The usual

route would have been via New Orleans and New Vork.

The Kans&s City Fire, Burglar Alarm & District Mes-

senger company of Kansas City,- Kan., has been incor-

porated with a capital stock of l|6o,ooo. The directors are

A. M. Sloss, E. R. Wilder and E. F, Mullay of Kansas

City, Mo ; A. H. Cobb, II. McGrew and WinBeld Free-

man of Kansas City, Kan.

The Edison Electric Light & Power company has in

creased its capital stock from 1^100,000 to !|i50,ooo. The

company's assets are .^125,317.90, and liabilities $25,2 £3.78.

C. S. Rusling of the Thomson-Houston Electric com-

pany reports the following sates in his territory: To
the Wichita. Kan., City Railway company the electrical

equipment for fifteen cars; to the Joplin, Mo., City Rail-

way company the equipment for five cars.

The water works committee of the city council of Macon

City, Mo , were in the city last week to inspect the oper-

ation of the electric light systems here. A combined water

works and electric light plant to cost about $400,000, and

to supply the city, which has 6,000 inhabitants, is bein-j; put

in now by the municipal authorities under the direction of

the Western Engineering company of this city.

Articles of incorporation have heen Tiled by the Oak

.Street Electric Railway company. The incorporators are

William B. Moorehead, James A. Forbes and Perry l'.

Phillips. The object of the company is to build an elec-

tric railway on Oak street, from the approach of the Win-

ner bridge across the Missouri river to the southern limits

of the city. . The capital stock of the company is $50,000

in 500 shares of $100 each. At the Winner bridge the

road will connect with the electric line running over the

bridge into Clay county.

The annual convention of the Old-Time Telegraphers

and the United States Military Telegraph corps has been

postponed from September 10-12 to September 15-17, so

as to avoid a conflict in dates with the convention of the

National Telephone association, which will be held in De-

troit, and many attendants of which will desire to attend

the convention here. A large attendance is expected.

P.

Detroit, Mich.

DiiTKoii, July 2<>.—The Detroit Electric Light &
Power company started on the fulfilment of its contract for

the city lighting about thirty days ago, and has its stations

now incomplete working order. The generators and arc

lamps are of the Wood type mide by the Fort Wayne
Electric company, the lamps being placed on poles through-

out the city.

The Motor company, which recently gave asixty days'

test of the new Shawhan street car motor on the Fort

Wayne & Elmwood road has recently moved into its

factory at the corner of Franklin and Dubois streets, a new

building which is .admirably adapted for its requiiements.

It reports orders on hand for cars from Dayton, O., and

Grand Rapids, Mich., both of which will be shipped ne.xt

week; also an order for a storage battery car which will

soon be shipped to Portland. Ore. ; and also a number of

cars which are intended for the ncA' electric road at Atlan-

ta, Ga. The fine record made by the street car motor dur-

ing the sixty days' run has attracted the attention of street

car men. The company will soon place on the market a

double armature generator for lighting and power purposes.

The business of the Detroit Motor company has in-

creased so rapidly during the past year that the company

has entirely outgrown its present quarters on Griswold

street. It is now' erecting a large factory at the corner of

Cass avenue and the Michigan Central Railroad tracks.

The factory will extend 100 feet on Cass avenue, will be

three stories high and will have a frontage on the railroad

tracks of 250 feet, one story in height. The building will

be of brick, finished with stone trimmings and admirably

arranged for the purpose of manufacturing motors. It

will have excellent shipping facilities, being on the Michi-

gan Central belt line, and will have a private side track.

The Detroit Motor company is making motors in all

sizes, from small dental motors up to 3o-horse power for

heavy work. The company is also arranging to place on

the market a new motor for street car purposes, and in its

new building will have a court in which will be laid a track

for experimental and exhibition purposes for this class of

work.

About a year ago the Detroit Electrical Works sold their

property, on the corner of Seventh and River streets, to the

New Union Depot company, and will have to move their

shops before the first of October. They are erecting a

large factory at the corner of Wcodward avenue and the Belt

Line Railroad track, which, when finished, will be one of the

mostcomplele factories of its kind in the west. It will

have a frontage of about 300 feet on Wc>odward avenue, by

about 450 feet in depth, and is admirably arranged for all

general electrical work. The power will be supplied by

two large high speed engines which will drive large gener-

ators of the Rae type, and power will be distributed to all

parts of the building by motors. With the exception of the

driving belts from the engine to the generators, there will

be no belts in the entire building. The Detroit Electrical

Works are expecting soon to place on the market a line of

motors of all sizes for power purposes, and when settled in

their new factory will be able to handle their street car busi-

ness better than ever before. They have recently re-equipped

the Highland Park railroad at Detroit with two new cars

designed after the. latest improvements made by their elec-

trical engineer, Frank B. Rae. This road has a single

track with switches, and the motor wire is supported by

brackets to a line of poles along the road.

The Detroit Electrical Manufacturing company is a new
concern which has recently acquired the large business of

the C. II. Decker company, located at Brush and Cham-

plain streets. This company has largely increased the

facilities formerly at the disposal of Mr. Decker.

The Commercial Electric company, which was started at

55 and 57 Gratiot avenue, a little more than a year ago, has

been compelled to enlarge Us ijuarters so as to take in the

entire building of which it formerly occupied only a small

part. Thisi-ompany is agent of the Foi't Wayne Electric

company, also city agent of the Detroit Motor company.

The Fisher Kltctric company has recently made a decided

hit in the installation of lighting plants on the lake steam-

ers. The work on thu new large passenger steamer, I'rank

E. Kirby, is attracting a great deal of attention, and is con-

sidered one of the finest installations of its kind on the lake.

The I'isher company is now installing a plant on the new
steamer Maryland, and have under way a number of

smaller contracts. D.

Davenport, la.

I)A\E.NrnKr, July 26.—Another evidence of the popu-

larity of electrical enterprises is shown by the formation of

a new company with a capital stock of $roo,ooo. Articles

of incorporation of the Davenport Light i.S; Motor com-

pany have been filed In the recorder's ollice. The incor-

porators are NL I.. Marks, N, Kuhnen, Jr., A. J. Illrschl,

R. T. Miller. Lee E. Cole, W. P. Bettendorf, L. IL Ly-

ford, W. R. Lewis, N. Kuhen, Otto Albrecht and A. W.
\'anderveer. Among the incorporators are some of the

members of the Hawkeye company, which has established

light and power plants in Montezuma, Bloomfield and

Muscatine. The new company will not deal in material

but will confine Itself to the establishment of electric

lighting and.power plants throughout the northwest. A
deal has already been closed by which such a plant will be

established at Sigourney, la., and $10,000 of the capital

stock will immediately be called in and partly or entirely

expended on this plant. Othsr electric plants will be es-

tablished by this company throughout the northwest, and

it is expected that Davenport will become the center of

electrical Interest of this section of the country.

The first election of officers will be held Jan. i, and un-

til that time the following named gentlemen will serve a.s

executive officers: I'resident A. J. Hirschl; vice-presi-

dent, M. L. Marks; secretary and treasurer, A. W. Van-

derveer. The affairs of the company will be directed per-

sonally by Judge W. R. Lewis, who will act as superinten-

dent and manager. E. M. F.

Louisville, Ky.

Louisville, Ky., July 23.—On the night of July 19.

150 men were put at work in Winchester, Ky., to lay the

track for the electric street railway. The hasty move by

night was to head off an injunction by the Boonesboro

Turnpike company. The Turnpike company claims to

control the middle of the street and declined to give the

electric railway company the right to lay Its tracks there.

A law suit will probably ensue.

Within ten days the Green street electric railway will

have been extended to the Eclipse base ball park. As
s'ated already, the Central Passenger Railway company

started to extend last fall and was stopped by an injunc-

tion.

The consolidated street car lines have about secured

from the city the right to extend their tracks on Fourth

street and out Third street boulevard to Jacob Pa'k, about

two miles from the city limts. The company is given six

months to complete the lins by the provisions of the pro-

posed ordinance, and can use either mules, electricity,

steam or cable Electricity will cer'ainly be used, though,

as mules could not furnish the rapid transit required.

This line will connect with the lines on C and D streets

J. W. L.

Nashville, Tenn.
Nashville, July 26.—Well informed men say that fully

three limes as many passengers are carried by the electric

cars as patronized the mule cars, and the business is still

growing. The fact that the companies are constantly in-

creasing the capacity of their plants corroborates this esti-

mate.

As previou ly stated the United Electric Railway com-

pany has under contract a large new power house, but it

cannot be completed until next spring. In the mean time

it has been decided to add a 30-horse power Thomson-

Houston generator to the present plant. There is hardly

room in the power house for it, but it is the best that can

be done at present. The machines will be jammed closer

together. The machinery is now run from 6 a. m. till

11:30 p. m. every day, and one generator is run all night

to furnish lights for the car-sheds, shops, offices, etc.

Three members of the military company that assaulted an

electric motor man have been found guilty and fined.

The only important building in the city that is not well

lighted by electricity is the state capitol, an immense build-

ing, modeled after a Greek temple, which cost $2,000,000.

The state convention was left in darkness two or three

times this week, and at last night's session one of the dele-

gates stepped off one of the upper porches which are un-

lighted and without railings or bannisters, and was horribly

and fatally mangled. Similar accidents have occurred be-

fore and the public condemnation of the niggardly policy

of the legislature in refusing to make appropriations to in-

sure proper lighting of the capitol will btar fruit next ses-

sion. It is hardly to be supposed that a legislature in this

day will adopt any but electric lights.

The parties who were reported as soon to establish elec-

tric street car lines in Savannah, Ga., had another meeting

in that city last week. There is no doubt they will begin

active operations soon, but are not yet willing definitely to

announce their plans.

The Capitol Electric company has completed its power

circuit in the central portion of the city and July 23 the

little motors were put to work and attracted a great deal of

attention. The power circuit will be extended by the com-

pany as rapidly as demands are made for motive power.

The probability is that there will soon grow up a great de-

mand for electric motors, as a great many users of small

power are only w.iiting to see a practical test.

The city government has been giving the electric com-

panies some pretty plain talk recently. The city attornev

was asked to give an opinion as to what remedy or recourse

the city had in case of continued delay or failure upon the

part of the electric light company to furnish the one hun-

dred additional lights ordered several months ago. The
written opinion of the attorney is quite long and recites

among other points that under the grant the city can re-

cover on the bond given by the company all damages that

may arise from failure or unreasonable delay in complying
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with its contracts and that the mayor and city council have

the power to declare the entire grant forfeited. The

Board of Public Works called on the electric light com-

pany yesterday and was assured that the lamps ordered

will be put up just as soon as possible. A scarcity of

cars and the crowded condition of the railroads have de-

layed the arrival of the poles which are to come from Ala-

bama. The Iccalities for the lights ordered were not

made with reference to existing lines of wire and in some

cases a half mile of new wire must be strung for a single

lamp.

The petition of the Rock City Electric company was

acted on yesterday by the Board of Public Works and a

committee from the city council. They decided to rec-

commend for rejection of the bill now pending asking for

right of way for the street car lines by that company.

The United Electric company has decided to put in an

additional engine to drive the new 30-horse power genera-

tor separately instead of driving it from the counter shaft.

The Electric club effected a temporary organization last

night and will meet on the 31 inst. to perfect a permanent

organization. Considerable interest was manifested and

no doubt a large club will be formed. B.

Pittsburg, Pa.

Pittsburg, July 26.—The experiments which are now

constantly being made with electric mining machines in

the Monongahela Coal Valley are proving very successful.

The discover}' of new coal fields in Alabama has com-

pelled the operators in Western Pennsylvania to cut down

their price of that fuel in order to successfully compete

with the Southern coal at Cincinnati, Nashville and New
Orleans. This curtailing in the cost of production, how-

ever, always took place to the disadvantage of the miners;

but now. the miners' wages have become so low, that any

further reduction would not only drive them into some

other employment, but it would naturally necessitate the

operator to find a substitute for the miner. This substi-

tute is admirably filled by the mining machine. Tests

made in the first pool of the Monongahela coal field,

where mining is considered more difficult, than in the re-

gion higher up the river, with the Michaels and the Her-

cules mining machines, have proved that the cost of pro-

duction can be greatly reduced by the use of these

machines. This led to the adoption of electric appliances

in many mines and the business of the mining machine

companies has grown very extensively.

The Michaels Mining Machine company not long ago

began the erection of a large factory at McKeesport, Pa
,

and they are said to be 61Ied with orders to supply their

machines.

The Hercules Mining Machine company, which is a

Pittsburg concern, is also doing a large business. The

latter company has furnished a complete electrical equip-

ment, consisting of a light plant, an electric motor for haul-

ing and motors for the mining machines to mine lumber i

of W. H. Brown i\: Sons. Both mining machines are

operated with the Tesla alternate current motor of the

W^estinghouse Electric iS; Manufacturing company.

The five electric street railway corporations of Braddock,

Pa., which sprang into existence with the expectations of

running an electric railway from Braddcck to Turtle Creek

and Wilmerding, are still hoping that their expectations

will realize. Inasmuch, however, as only one corporation

can get the right of councils for tiiis route, the council

meetings of Braddock are just now made very interesting.

A decision is to be made in the matter in two weeks.

Superintendent Mead of the Pittsburg Bureau of Elec-

tricity, has uneaithed a city ordinance, according to which,

no electric street railway is permitted to operate a current

exceeding an e. m. f. of Soo volts. All the electric street

railway companies have been notified of the existence of

this ordinance, and they have been requested to operate

their system within the limit of this voliage. E. H. H.

THE ELECTRIC LIGHT.
Trenton, Tenn., will have an electric plant for lighting

the town.

Independence, Ore., has voted to establish an electric

light plant.

Fall City, Neb., has adopted electric lights for street il-

lumination.

Madison, Ga., is to have an electric light plant for illum-

inating the streets.

The city council of Macon, Ga., has voted $25,000 for

electric lights for the city.

The Kensington (Ga ) Land, Coal & Iron company will

put in an electric light plant.

An electric light plant will be erected at the United States
Marine Hospital, New Orleans.

The MatlhLTV's Cotton Mill company, Selma, Ala., will

replace its picking room outfit recently destroyed by fire.

and will put in an electric light plant for purposes of safety

as well as convenience.

Macauiey's theatre, Louisville, Ky., is to be lighted by
electricity. Gas is now the illuminant.

The Loomis Manufacturing company, Fernandino, Fla.,

will put an electric light plant in its fiber factory.

The Charlotte (N. C ) Electric Light company will add
another engine and an arc light dynamo to its plant.

E. P. & S. Denmark, Quitman, Ga., have secured the

franchise to put up and operate an electric light plant.

A plant is to be established by the Las Vegas, N. M.,
Electric Light company. About $100,000 will be the out-

lay.

The Lafayette, Ind., Electric Manufacturing company
has been incorporated, and will expend $50,000 on a

plant.

The Vanderbilt Steel & Iron company, Birmingham,
Ala., contemplate putting in an electric light plant at its

furnace.

The Snow Hill (Md.) Electric Light company has in-

creased the capacity of its plant by the addition of two
dynamos.

Bonds in the sum of $7,7^0 haVe been authorized at

Slater. Mo., for the purpose of establishing an electric

lighting plant.

An electric light plant is to be established at Tecumseh,
Mich., by the Tecumseh Electric company, at an estimated

cost of $5o,ot>o.

The Mason City, 111., Electric Light company's plant

was totally destroyed by fire July 25. The loss is esti

mated at $5 000.

L. N. Cox of Washington, D. C, will erect an electric

light plant in Asheville, Tenn., with a capacity of 100 arc

and 1,000 incandescent lamps.

J. E. Roddy of Anderson, S. C , and others, have in-

corporated the Anderson (S. C.) Electric Light & Power
company, to furnish light and power to that city.

The Trenton. Mo., Thomson-Houston Electric company
has been incorporated with a capital stock of $100 000;

incorporators James Anderson. Robert M, Cook and
others.

An increase in the plant of the Falls Electric Light com-
pany of Williameite, Ore., has become necessary. Three
1, 500-light incandescent and 100 arc lights will be added
immediately. ;.

M Albertson and others Waycross, Ga., have incorpor-

ated the Satilla Manufacturing company to manufacture
ice, and erect an electric light plant, gas works, etc. The
capital is $50,000.

The Mather Electric company have been awarded con-

tracts for isolated plants for the Davidson opera house,

Milwaukee, and a new hotel at Tacoma, Wash. J. H.
Reed of the Chicago office secured these orders.

An action has been instituted by "tax-payer's" of Den-
ver, Col., against the city and the Western Electrical Con-
struction company to test the validity of an ordinance

granting the company the franchise and contract for pub-
lic lighting in DeDver. It is alleged that the Western
Electrical Construction company hasno plant, that the price

at which the contract was awaided was excessively high,

and that there was fraud in the transaction. It is further

claimed the Denver Consolidated Electric company, "an
old and well equipped institution." proposed to furnish the

light at a much lower figure, but the bid was not consid-

ered.

THE ELECTRIC MOTOR.
The first electric tramway in Europe on the Thomson-

Houston system was opened in Bremen on the 22d ult.

Three cars are employed, and others will be subsequently

added. Each car carries two lo-horse power motors.

The Third street horse car sjstem of Portland, Ore.,

will be transformed into an electric road. There are be-

tween 13 and 14 miles of road and it will be extended
when electricity is substituted lor animal power. The
First street line will also be changed into an electric road.

Both will adopt overhead wires.

The Savannah Street .i Rural Resort Railroad company,
the Savar.nah City & Suburban Railway company, and the

Coast Line Railroad company have been g^ranted permission

to use eltctricity as a motive power. The first named com-
pany is making arrangements for equipping its line with the

overhead system.

E. D. Latta ha? been chosen president, E. K. P Os-
borne, F. B. McDowell, J L. Chambers, E. B. Springs

and W. A. Bland, directors of the Ct'arlotte XTonsolidated

Construction company,organized to purchase the Charlotte,

N. C, Street Railway, convert it into .tn electrical railroad

and extend its lines.

The Owosso Electric Railway company, with a capital

stock of $50,000 was organized at Lansing. Mich
, July

22. Its officers are H L. Hollister, president; L. S.

Hudson, secretary, and M. D. Skinner, treasurer. All

are Lansing men, and President Hollister is president of

the Lansing Street Railway system. The work of actual

construction will begin very soon, the Owosso council last

were granting the company a thirty years' franchise. It is

also the intention of the company to connect Owoiso and
Corunna with an electric railway line.

George D. Capen explained at St. Louis last week that

matters connected with the Lindell Street Railway were in

first-class shape, and that the work was being pushed for-

ward with unabated energy. "We'll be ready," said Mr.
Capen. "to run electric cars on Delmar avenue, from
Grand avenue to King's highway, in ten days. We are
waiting now simply for more power, as the track is in read-
iness. Our present station, represented by engines of
only 250-horse power, will be sufficient for the purpose,
but by the middle of September, with an increase of power,
we shall begin to operate one-half of the entire road, be-
ginning down on Third and Washington avenu' s. The
electric motor is as far ahtad of the cable as is ihe cable
ahead of the bobtail car. In further evidence of the im-
provemenls made by the Lindell Railway company it may
be cited that it is grading Finney, from Grand to Taylor
avenues, some 7,000 feet, with red gravel, thus transform-
ing that thoroughfare into a boulevard that will go far to
reconcile the residents in that portion of the city with
double tracks and an electric road passing in front of their
domiciles.

THE TELEGRAPH
A dispatch from Columbus. O., July 23. says: The

Western Union office here adjoins the Neil House, and an
alarm of fire at 1:30 o'clock this morning called the entire

department to the hotel, and for a time created intense ex-

citement. A switch-board in the District Telegraph office,

which is located in the same room as the Western Union,
caused the trouble, having caught fire presumablv by the
crossing of electric wires. No damage further than the
destruction of the switch-board was caused.

Attorney General Miller has begun an action in the
United States Circuit court at St. Paul against the North-
ern Pacific Railroad company, Western Union Telegraph
company, and the Northwestern Telegraph company, to

annul the contracts between these companies. It is

claimed that the defendants have failed to fulfill the pro-

visions of the acts of Congress of July 2, 1864, and April

10, 1869, in which the railroad company was granted val-

uable concessions from the United States in lands to the

amount of twenty alternate sections through any state.

One of the provisions of the act was that the lailroad

should erect and maintain a telegraph system. Subse-
quently the Northern Pacific made contracts with the
Western Union Telegraph company, and the complaint
alleges that the contracts were beyond the powers of the

railroad to make or the telegraph companies to receive and
were induced by improper and conupt considerations, and
were against public policy and in violation of the rights of

the United States under acts of congress. The object of

the proceeding is to wholly forfeit the rights claimed by
the Western Union Telegraph company under franchises

alleged to have been derived from the Northern Pacific

Railroad company. The telegraph franchises in question

extend over 2,189 miles of railway. The proceeding also

denies the right of the Western Union Telegraph company
to succeed to the rights and franchises of the Northwest-
ern Telegraph company of Kenosha. Wis., the United
States Telegraph company, the Atlantic and Pacific Tele-
graph company; the Independent 1 elegraph company, the

Pacific Telegraph company, the Overland Teltgraph com-
pany, and a number of others the names of which are not

specified. The complaint alleges that the Northern
Pacific had no right to enter into the contracts with tele-

graph companies, that it was a breach of public trust and a

violation of the Northern Pacific charter rights. The con-

tracts are all declared unlawful because the Northern
Pacific railroad company is not by and through its own
corporate officers and employes maintaining and operating

for rai Iroad , commercial , and ot her pu rposes t elegraph

lines, but on the contrary' is in all ways disregarding the

provisions of the act of Aug 7, iSSo, requiring it to

operate its own lines.

Miscellaneous Notes.
The Electric Raihvay News and Stock Exchange Review

is the name of a new Boston venture which made its ap-

pearance last week It says it "has a prospective circulation

of 50,ocx) copies."

The Chicago Novelty & Electrical company has been or-

ganized at Chicago to manufacture and deal in novelties

and electrical goods; capital siock, $50,000; incorporators,

Forte Bain, Matthew Burton and J. W. Hutt.

Commenting on the bad telephone service in London the

St. James Gazette says: "There is one change, however,

which would not improve the service, and that is for the

Government to take it over The telephone would at once
become stationary, like the telegraph."

There is no warmer or more consistent frietd of electric-

ity than this journal, which notes with regret thai iome
unthinking people in electrical circles continue, to the chag-

rin of both gas and electrical promoters, to harp on the

'"dangers" of the use of one or the other kinds of illumi-

nants Both are exceedingly dangerous agents when im-

properly handled, a fact thoroughly understocd by the

more intelligent users

—

Progie.sivc Age.

Personal Mention.

A. M. Morse, of English, Morse iSc Co., was in Chicago
this week.

Paul Bossart of the Street Railway department of the

Detroit Electrical Works, was in Chicago this week.

C. F. Annette, general manager of the RocVy Mountain
Bell Telephone company of Salt Lake City, was in Chicago

last week.

S- Dana Green, manager of the Central District United

Edison Manufacturing company at Chicago, has been ap-

pointed assistant to the president of the company and will

go to New York immediately. John F. Beggs of New
York will succeed him.
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Business Mention.

H. A. Cleverly of Philadelphia is prepared to fill orders

for contract work of all kinds in the electrical specialty

line.

The Empire China Works of Greenpoint, N. V., report

a verj- large business in switch bases, cut-out boxes, circuit

breakers and other insulators of hard porcelain.

The Baxter Electric Motor company of Baltimore, Md..
reports that the demand for its motors the last two months
has so increased that it has been compelled to double its

force of hands and run machinery day and night. It is at

the present time several weeks behind its orders, and ship-

ments for the present month hrive far exceeded those of any
other month during its existence. "'This steady demand."
the company s.iys. "for the Baxtermotor is the best testi-

monial we have."

C'hadbourne, Hizelton & Co.. of I'hiladelphia, have sold

to the VVenstrom Consolidated Dynamo iV Motor company
of Baltimore. Md., their patent noisele*:s genring for elec-

tric street railways. This gearing will be mannfactured by
the Wenstrom company at their Hiltimore factory. Chad-
l>ourne, Hazelton iV Co. will be the general selling agents

for these gears for the United Stales. The firm has sold

the patents for an electrically actuated elevator to the same
company, which will manufacture the elevators. Chad-
bourne, Ha/elton vV Co will be the general selling agents

for the United States.

William J. Hammer, consulting and constructing elec-

trical engineer, has opened an office at 533 Temple Court,

New York. Mr. Hammer has been identified with electri-

cal interests for twelve years and has had a wide experience

in electrical work. He was Mr. Edison's private assistant

at the Menlo Park laboratory and represented Mr. Edison
at the Paris Exposition in 1SS9. He was electrical engi-

neer of the English Edison company, and in conjunction

with E. H. Johnson established the first central station for

incandescent lighting in the world, as well as the elaborate

Edison display at the Crj'slal Palace Electrical Exposition

in i8S2^ He was chief engineer and electrician of the Ger-

man Edison company at Berlin. 1S83 and 1S84.

The Triumph Compound Engine company of Cincin-

nati has just completed a 250-horse power engine on an
order from the Cincinnati Electric Light company. On
last Saturday Messry. Mackey and Card, the engineers of

the electric light compa- y, took a dynamo and connected
it to the engine at the works of the engine company They
tested the current from the dynamo with a vollmeter and
the engine with a tachometer. It was found that the reg-

ulation was within li per cent, between full load and no
load, and the variation in speed upon the throwing off of

the loid suddenly was almost instantly recovered. There
were all together nine experts of different kinds gathered

00 the occasion and the electricians who were conducting

the test for the electric light company expressed themselves

as highly pleased with the resuUs and the engine is now
being placed in thtir plant.

The Great Western Electric Supply company, of igo-192

Fifth avenue, Chicago, has the exclusive agency for the

United States for electroliers made in the shape of different

kinds of animals. The elk head electroliers at their Chica-

go salesrooms have already attracted much attention. 'I'he

company is building some special racks for showing its

sto k of colored and cut glass shades, of which it has one
of the largest and finest assortments in the country. In

response to the description of the Patiee lamp hour re-

corder which appeared in the Western Electrician two
weeks ago. letters are now received from all parts of the

country. This shows the need of a simple meter. The
specialties put out by the firm are set forth in a half dozen
circulars, all uniform in size and neatly gotlen up in dif-

ferent colors. The series is being added to week after

week and will supplement the preliminary catalogue now
in the hands of the printer.

The success met by the Interior Conduit & Insulation

company of New York has borne out the estimate made of

its utility by its projector, Edward H. Johnson. Not only

are many of the new buildings in the East in course of

construction < quipped with it, but it has also been specified

by architects in oilier new buildings throughout the coun-

try, among which are the Board of Trade building, To-
ronto; the Boston building, Denver. Col ; the Belt Tele
phone building, Boston, Mass.; Newjersey Central depot,

Seventh Ave. Music Hall, German Club, etc. Its under-
ground system has received a recognition seldom awardeil

a nfw article. It is carrying the alternating system of the

Ft. Wayne Jenney company at Detroit with gratifying re-

sults. There will be employed at Minneapolis and St.

Paul over i.oao.ooo feet of this conduit for feeders. The
tube, although made of paper, is wonderfully strong; tests

made at Columbia College by Prof. Woolson showed it had
a tensile strength of 2,400 lbs. to the S(|uare inch.

Lieut. F. Jarvis Patten, electrical engineer of Barclay

street, New York, writes to the Accumulator company of

44 Broadway, New ^'ork, as follows; "I have used your

storage batteries constantly since November last at my lab-

oratory here, as well as in Philadelphia. I have used the 15

M cell of your most recent and improved form for driving

the distributor motor in my multiplex telegraph system;

also for the past month I have used fio cells of your small-

est size battery, originally designed for medical apparatus

only, in lieu of about 125 cells of ordinary gravity battery

for telegraphic transmission over the 100 mile circuit I use

daily between New York and Philadelphia. With refer-

ence to the first lot, large size, used for motors, I am
pleased to inform you that notwithstanding very irregular

use, these cells have given me thorough satisfaction during
the eight months I have had them in use, being more relia-

ble for a constant e. m. f. than the dynamo circuit I use

for charging them. The line battery to small cells, occu-

"pying (1 cubic feet of space, takes the place of more than
Itm cells of gravity and reqviire far less attention than th»-

latter, and so far as observed, give better results "I con-

sider your improved forms of storage battery (ar

superior to any I have seen in use. and with proper care in

their handling, as to charging and discharging, they are an
exceedingly convenient and reliable source of current."

Electrical Patents.

432

432

43:

432.

Issued [uly 22, 1890.

1,512. Electric Stop Motion for Looms. David E
Coughlin, Milford. N. J.

!.52i. Electric Cut-Out. Stephen D. Field, Stock-
bridge, Mass.
The invention relates to safety catches for electrical

circuits of various kinds, wherein the object is to pro-

vide a means whereby abnormal currents flowing over
the circuit will cause an interruption therein, and thus
secure the safety of any apparatus which may be in-

cluded in the cir* uit, which otherwise might become
injured by the passage of too great a quantity of elec-

trical energy.

.547. Telephone Exchange. John A. McCoy, Med-
ford, Mass.

561. Brush Reverser for Electric Motors. Anthony
Keckenzaun, London, England.

,571. Conduit System for Electric Railways. Nicho-
las Seibert, Maiden, Mass.

,577. Dynamo Electric Machine. Henry W. Spang,
New York, N. Y.

The invention has relation to generators employing
two armatures and having the pole pieces arranged in

oblique relation to each other; and it consists in so
constructing and arranging the armature and pole

pieces that the former shall revolve within the induc-

tive field developed by lines of magnetic force eman-
ating from the ends of the pole pieces and the adjacent

regions of the fie II bars.

,581. Frog for Overhead Wires. Elihu Thomson,
Lynn, Mass.

.618. Electrical Communicating System. Alfred G.
Holcombe, Long Island City, N. Y,

,619. Call Box for Electrical Signaling Systems. Al-
fred G. Holcombe, Long Island City, N. Y.

633 Electric Railway. Rudolph M Hunter, Phila-

delphia, Pa.

The last claim reads:

"The combination of a source of electric supply, a

traveling vehicle, an electric motor carried thereby, a

shunt circuit upon said vehicle and receiving electricity

from the same source as the motor, electric lamps in

said shunt-circuit, a variable resistance in said lamp
shunt-circuit, a second circuit forming a shunt around
the lamps, and an electric device, in said second cir-

cuit, to actuate or regulate the resistance in the first

or lamp shunt-circuit."

,629. Electric Metal Working Apparatus. Hermann
Lemp and John Tregoning, Lynn, Mass.

t,6lo. - Forming or Shaping Metals by Eleccricity.

Hermann Lemp, Lynn, Mass.

432

43

432 644. Current and Switch Controlling Mechanism.
Edwin W. Rice, Jr., Lynn, Mass.

The invention relates to the controlling apparatus
for the driving power of an electrically propelled car,

the object bsing to so arrange the apparatus that no
neglect on the part of the attendant to perform his

work in the proper manner will result in permitting
the car mechanism to get beyond control and thus
cause possible accident or injury.

432,645. Station Box for Watchmen's Electric Time De-
tectors. James E. Richards, Cedar Keys, Fla.

433,646 Motor for Electric Railways. Michael H. Smith,

Halifax, County of York, England.

432.651. Method of Working Metals by Electricity. Eli-

hu Thomson, Lynn, Mass.

The improvement consists in locally treating the

object by surrounding the same with the desired treat-

ing material, while the object is locally heated by the

passage of an electric current of large volume.

432.652. Welding or Other Dynamo. Elihu Thomson,
Lynn, Mass.

432.653. Method of Welding Pipes by Electricity. Elihu

Thomson, Lynn, Mass.

432.654. Electric Meter. Elihu Thomson, Lynn. Mass.

Theobjectof the invention is to secure simplicity

and effectiveness in the apparatus, as well as adapta-

bility for operation with continuous or alternating cur-

rents.

432.655. Dynamo Electric Machine. Elihu Thomson,
Lynn, Mass.
We give the last claim;

"In a dynamo machine or motor, the combination,

with an iron core having lixed energi/.ing coil or coils

continually traversed by exciting current, of a series

of projei'tions extending radially outward from a cen-

tral revoluble polar portion of the mass of iron ener-

gized by such coils, all such projections being of the

same polarity and continually polarized, and a fixed

magnetic extension from an opposite pole of said core,

carrying a series of fixed coils arranged in the peri-

phery of a circle around said polar projections and
presented to the same.''

432.656. Manufacture of Bands, Kings, Etc., by Elec-

tricity. Elihu Thomson, Lynn, Mass.

432.6<;7. Electric Lighting of Railway Trains. Illius A.

Timmis, London, ("ounty of Middlesex, England.

432,

432.

43-

432

670. Conduit Electric Railway. Byron Jennings,
San Jose, Cal.

672. Method of Making Secondary Battery Plates.

William P. Kookogey, Brooklyn, N. Y.

The invention consists, in general, of a pocket or
envelope of thin sheet lead, containing active material
and having its walls pierced or perforated to allow of
circulation in combination with a rigid frame of lead
situated within the pocket.

673. Electric Railway. Frank Mansfield, Melrose
Mass.

674. Electric Railway. Frank Mansfield, New York,
N. Y.

Of the fifteen claims we give the first:

"In an electric railway of the class described, an
insulated main conductor provided with normally dis-

connected insulated branch conductors having mova-
ble contact ends, a guide-slot midway the rails, into
which said branch conductors project, and a motorcar
having a flexible pick-up plow or lifter traveling in the
slot."

432

432

432

432.

432

432

432

432

432

432

432

432

,675. Electrical Railway.
York, N. Y.

Frank Mansfield, New

6S1. Battery Cell. Henry E. Waite, New \oxV,
N. Y.

694. Apparatus for indicating Races. George H,
Chappell, New York, N, Y.

707. Electric Motor. Henry Humbert, Brooklyn,
N. Y.

Theobjectof the invention is to produce an elec-

tric motor which will be simple and inexpensive in con-
struction and be easily repaired.

710 filament for Incandescent Electric Lights.
Lawrence N. P. Poland, Cincinnati, O.

724. Automatic Adjuster for Telegraph Lines. Court-
land P. Carr, Chicago, III.

The invention provides a device which automati-
cally cuts off for an instant every main battery on the
line whenever any key on the circuit is opened.

727 Method of Electric Riveting. Mark W. Dewey,
Syracuse, N. Y.

745. Electric Lighting System. Edward T. Cooke
and William H. Mackay, St. Louis, Mo.

748. Armature for Dynamo Electric Machines. Na-
than H Edgerton, Philadelphia, Pa.

752. Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa.

753. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

823. Magnetic Separator. George S. Finney. Chi-
cago, III.

The invention relates particularly to that class of
magnetic separators in which are employed a magnetic
wheel and an endless belt of non-magnetic material
surrounding the wheel and serving to support the ma-
terial while being treated.

432,826. Electric Light Shade. John H. Goehst, Chi-
cago, III.

432,834. Method of Forming Secondary Battery Plates.

Henry G. .Morris, Philadelphia, Pa.

The mode consists in first forming a grid with par-

titions tapering to a thin edge and forming throughout
the grid cells without any intervening supports for the

active material, then spreading the active material over
the entire plate, so as to fill the cells, and finally simul-

taneously compressing the active material and the thin

edges of the partitions, whereby the active material

is compressed in the cells without material reduction

in the area of the exposed faces of said bodies of ac-

tive material.

432 858. Telegraph Pole. Charles M. Brush, Great
Bend, Pa.

432.883. Support for Telephone Hearing Trumpets. Si-

mon Lebenberg. Berlin, Germany.

432,884 Electric Gas Lighter. Joseph H. Lehman,
Philadelphia, Pa.

432.894 Rheostat. Thomas f. Parrish, Nevada, Mo.

43-. 896. Drill-IIoIe Magnet. Charles S. Porter, Ivanhoe
Furnace, Va.

43-. 927. Automatic Lubricating Device for Electric Mo-
tors. Samuel L. Barriett, Brooklyn, N. Y.

432,932. Heating by Electricity. Watkins L. Burton,

Richmond, Va.

432,944. Conduit Electric Railway. Byron Jennings,
San Jose, ("al.

< 'laim six reads:

"A trolley frame consisting of the metal plates with
the interior .tnd exterior insulating surfaces, the axles

lixed to said plates and projecting outwardly, having
the trolley wheels adapted to turn thereon, in combi-
nation with the inclosed oil chambers within the trol-

ley frame, and passages extending through the axles

and connecting therewith so as to lubricate the trolley

wheels and axles."

432,949. Arc Lamp. Austin H. Lucas, Pittsburg, Pa.

The invention consists in a lock mechanism operated

to lock the second carbon rod in an elevated position

by the upward movement of the first carbon rod when
trimming the lamp, and operated by the first carbon
rntl when it reaches the lower limit of its movement,
to release the second carbon rod and permit of its be-

ing fed in the usual ni.-inner.

432,962. Ship's Binnacle. Samuel W. B. Diehl and John
Gibson, U. S. Navy.
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EtTOENE E. Phillips, President. W. H. Sawyer, seo'j and Electrician,

AMEEICAU ELECTHICAL WOUKS,
PROVIDENCE, R. I. J

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and ADnunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

F. C. jLCB£Bind.N. Aeent.

Eugene F. Phillips, President. John Carkoll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(LiniTED.)

*y^t.r°f }St. Gabriel Locks, Montreal, Canaila.

— MANDPACTnREES OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

MICA
AU. SIZES

AND
QUALITIES

For Electrical Parposes.

EUGENE MUNSELL & 00..

218 'Water St.,New Tork.

ruETuBMER Brass Works

4 LA5ALL& AVE
CHICAGO.

.MAKE

Anything

IN BRA55

SPEArad TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS,

W. R. OSTRANDER & CO.,
2 1 , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyn, N. Y.
' Send for Nkw Catalogue, out August 1st.

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Oar light Double Dynamo Belts are alxtrays made &om centers of irliole

hides extra trtretched.

f W. H. SALISBTTRY & CO., ChlcaKO, 111.

A. H. GARDINER CO., MUwankee, Wis.
TODD & STANLEY CO., St. Looia, Mo.
ENGLISH, MORSE & CO., Kansas City, Mo.

( U ain Honse, Indianapolis

.

E. C. ATKINS & CO.,-? Branch Honse, Memphis, Tenn.
Chattanooga, Tenn.

T^TESTESaXT .A.G-E1TT3 =

The Board of Councilmen
of the City of Hopkinsvillc, Ky., will, August

14, 1890, receive and consider sealed bids

for tlie erection and operating of an Elec-

tric Light Plant In said city—Arc and In.

candescent—of suiiiclent capacity to supply

the citizens for next two year?, and after

expiration of two years, when the contract

with the Gas Company will expire, fcr

lighting the streets, to supply both streets

and citizens.

The grantee to have the exclusive rights

of the streets for ten years.

The council reserving the rights to reject

any and all bids.

The population of Hopkinsville is about

six thousand.

H. R. LiTTELL,
city Clerk-

July 14, 1890.

THE "CLARK': ISTIRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspectok of the Boston Fire Underwriters' Union, under date of March
'^9, 1S86, he Bays : " A Tlioronglily Sellable and Desirable Wire In Ei?'ery Respect."

The rubber used In luBulatlng onr wires and cables Is specially chemically prepared, and is guaranteed
to be waterproof, and will not deteriorate^ oxidize or crack, and will remain flexible lu extreme cold weather
and not affected by heat. The Insulation is protected from mechanical injury by one or more braids and (he
whole Bllcked with Clarfa Patent Compound, -vhlch I3 water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all
5augee and diameter of insulation for Telegraph, Telephone and Electric Lignts from atocK. Cables mad«
',0 order.

, EASTERN ELECTRIC CABLE COMPANY, -

' 61 and 63 Hampshire Street, Boston, Mass.
aENRT A, CLARK. General Manager. • HERBERT H. EUSTIS. Electrician

HAIXTAINS ITS RATED <'AXDI,E FOtVEB.

Sunbeam Incandescent Lamp Co.,
Corner Randolph and Canal Sts., CHICACO, ILL-

FIBRONE
li the reeogn'zed BEST SUB-
STITUTE for Ha-d Rubber in thg

market, and used by the leadhig

Electrical Houses in the country.

We manufacture all kinds of

Also Sheets (which can be sawed, drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases and Handles, Cut-Outs, Bell

Boxes, Annunciator Dials and Handles, Push Buttons, etc.

We claim to manufacture the very material wanted by the Eieclr'cal Trade-

Send for estimates and prices.

THE FIBRONE MFG. CO.,
Office, 35 Warren St. Factory, 300 and 303 Uonroe St., NEW TOBK.

vlOIV/;.
INSULATED WIRES AND CABLES,

Electric Light, Telephone, and Telegraph,
Z*o]7 .A.erla,l, S-u.'bxxxEt.rlaie, a.zxc9. T7xi.c3.ex-si^c>'U.x>.c3. TTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOX.

THE OKONITE COMPANY, - - • 13 Park Row, NEW YORK.
.TSADE MASK.

BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

fPT^T^^ ELECTRIC MANUFACTURING CO.,
mmMi^L^rmLi^ mm manufacturers of

AUJOMAIiC. glECTBIC MOTOBS
In all Sizes from One-half H. P. Upward.

High MJJiciency, Perfect ItegtUation, Superior Workmanship, Ease of

Management, Setnarkable Simplicity, Etc., Etc.

For Electroplating, Electrotyping, Copper Kefining, EtCi

BRANCH OFFICE; r/..

The EDDY ELECTRIC MFC
BOSTON, m Arch St.
NEW ORLEANS, 707 Camp St.

PHILADELPHIA, 606 Commerce St.

CHICAGO, 329 Rookery Building.

CO., - Windsor. Conn.
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ESTABLISHBD IN 1861.

E. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

m/ ELECTROLIERS,
COMBINATION

GAS AHD ILECTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH STORK

2134 Michigan Avenue,

oii<irc3ii\r3xrja."ri, od
MANUFAGTURCRS OF AND DEALERS IN

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Liglit and Street Railway Goods a Specialty, -

t^EXD FOR CATAI.OG17B AND SPKCIAI. PBIGEt^.

STEAm
PRESSURE
REGULATORTHE CURTIS

Has been in general use now about seven years, and has from the
first taken the lead of all others, and stands unrivalled to-day for
its reliability and durability. It is used wherever the pressure of
steam or any other fluid NEEDS TO BE REDUCED AND CON-
TROLLED on Steam Heating and Drying, Electric Light Plants,
Marine Engines, Railroad Car Heating Steam, Pumps, Natural Gas.
Air and Water, in the United States, and in the leading countries o'
Europe, and is sold and endorsed by the trade universally.

The Curtis Regulator Co., 90 Beverly Street, Boston, Mass.

GENERAL AGENCIES.
New York, 109 Liberty at. CmcAoo, 2t8 Lake st.

PHrL.\DELPHiA, 203.J N. Front St. Minneapolis, 210 Third st.

ELECTRICAL WOOD.

Telograiih i

Teleplione y
KItM'trii' Lislit \

CROSS L ARMS
E

C. H. HOLMES & CO.,
K....111 IK). «'..,nl BIil'i:. "1. I."iii», Mo.

BLECKERT & NELSON,
MANUPACTUREBS OF

ElectJlc LigM and Combination Flitoies,

We make a ppeclal ty of farolehln^ the trade with
Electric Bracfcets, Electroiiere, Poi tables, Com-
bination Brackets, and small fixtures of all kinds.
Being manufactureie we can gtve lowest prices.

OFFICE AND FACTORY:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

ELECTRIC MERCHANDISE CO
II Adams St., Punrt'li^g, CHICAGO. ILL

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
Catalosnes Furnished. Correspondence ISoliclted,

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prerents SCALE io Steam
Boilers. Catalogue on application,

STILWELL&BIERGBMF6.C0.,

DAYTON, OHIO.

Mairnetic Vane Ammeters and Voltmeters.

The New Station

Instrument

for

Direct Currents.

Adopted and used

Entirely by

the

Mather Electric Co.

Special Sizes made under Contract for Central Station Use.

QUEEN £00., Makers, PHILADELPHIA.

YOU
make a mistake if vou don't buy your Electrical
Supplies Iruin f. &!•'., ClevelanU, O.

I.OOK AT TH£S£ PRIC£J» :

?2.00 Dry Batteries, large size. $0.83; »2.00 Iron Box
Bells, li-incli. -lyc.; 75c. Bronze push Buttons. 2oc. ; 25c.

Wood Push ButliJUs. assorted. 7c.; 50c. Switches, one
point, 10c. ; 40c. Bell Hangers' Starles. per lb. flc. ; f1.00
Leclanche Batteries, best made, 44c.; f3.75 Spark Colls,

8 inches, $1.50; $10,00 Medical Batteries, ?3.50. Send
for Catalogue No. tj.

Fletcher & Fletcher Electric Co.. Cleveland, 0.

FRANK T. BROWN, ute"

PRIHCIPAL EXAHDIER ELECTRICITY,

D. S.PATE1IT OFFICE,""--

Bntterworth, Hall, Brown & Smitli,

Patent .ittorneys,

25-26 HONORE BUILDING. - • CHICAGO.

Two complete sets ot V. S. Electrical Patents.

OnelS-light 50 volt Dynamo
One 25-light 50 volt Dynamo
One 50-h'glit 50 volt Dynamo
One75-light 110 volt Dynamo
One 100-light 110 volt Dynamo
One 150-light 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO..
FITCHBURC, MASS.

ROSE POLYTECHNIC INSTITUTE,
f\ TERRE HAUTE, IND.-A SCHOOL OF ENOINEERINO.
^V'ell <iiiii,\v,..l well i-iiilipiti'il ik-PiiitliuMit« of M«'-

ilmlM.Mliui.Hivil EiiciliiHiii.5, Kk-itrkily.ClicliiiN-
tiv, Ihinviii^' Extfnyivi'Sliups.V Liil.or.ilni'ics. l:\'

K'|]Si-«l,iw, ri.Miilalo2.iO:uhln»sr..\.»',.l(lii,l.il)i.-

mm

.A.

POWERFUL

POROUS CUP

BATTERY
FOR

Incandescent

lamps,

Motors,

and Plating.

m lb

E. 11. F. fall S -rnlts BattprF will last
from two to fonr months, accord-

ing to work required.

Price for Cell Jl 25
Incandeecent Lampe, each 1 00
3 Cells and IC. P. Lamp 3.50

3 CeUs and 3 C. P. Lamp 4.75

4 Cells and 4 C. P. Lamp 6.110

5 Cells and 6 C. P. Lamp 7.0O

Battery has been In Bucceesfnl ose for ten
months, and guaranteed as represented.

E. K. CLASS,
CITY HAI.I.,

RICHMOIHD, IND.

Electrical Soppiies of All Kinds.

EMPIRE CHINA WORKS,
144 to 156 ereen St., Green Point, BrooMyn, E, D., N. Y,

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Bases, Cat-Oat Boxep. Cleats, Circnit Breakers,
Bisbines, Knobs and other Insulators.

The >ody of our go iris In made non-ronducfive. Our ware Is the moot
denee and is cooeequently 'h^* mist nonabBorbenc that can Reproduced,
beln^ theTRUK BARD I ORCELAIN.

REGULATION-DURABILITY-

l0m^^ SIMPLICITY-SELF-CONTAINED-

THE JOHN T.NOYE MFC CO. BUFFALO. NX

FAIRBANKS, MORSE $c CO.,
St. Louis, Chicago, Kansas City, Denver, Omaha, St. Paul
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this C£L.1C-BRAXED WATER 'WHEEI^ as particularly adapted to their use,

on account of its remarkably steady motion, liicrli Speed
and fljreat Efficiency, and larp^e Capacity, for its diameter,
being double the Poorer of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-

ful effect guaranteed.
SEND FOB CATALOOUE AND PARTIOFIiARS.

Our Horizontal "Victor" is highly recommended, as no geai; are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VECXOBlXURBli^ES arranged on a horizontal shaft with Cast-iron Flume, Draft
Tubes. End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

CARBON CO MAKERS Of HIGH -GRADE

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from gum or aclde. By refilterlngcan be
used continnally. Adopted by the largest Elec-
tric Plants of the West.

S. TAUSSIG, Agt, 45 River St., Chicago.

Write lor Prices and Samples.

WILLIAM S.BATES,

PATENT LAWYER,
2o4 Dearborn Street, Chicago.

7 YEARS EXPERIENCE IN THE-PaTENTPFFICE

AND THE COURTS. ,-

E

CORLISS OR HICH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, NIO.

NGINES
Completi

NGLISH, MORSE & GO.

WTtt. 9 TUHNEE. J. LBSTBB WOODERIDGE.

WOODBRIDGE A TURMXSR^
Electrical Engineers and Contractors.

COUKPIiETf EQUIPMEBiT OF £LKCTBIC BAII^WAlTt^.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

DesigDS and Eatimates Submitted.
74 Oortletaa-dt jStx-eet. TiJ"o-«7^ "X^or-lt.

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

XSlectrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large Dynamoa and Motors for Special Work
buiit to Order. Coal Mining Hanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

THE CONNECTICUT MOTOR CO
OFFICE AND WORKS:

PLAlfTSVILLE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO SO HOriSS FCWEH..

KIRST-CIiASS IVOKKillAIVSHIP ADID HICH EFJ<'ICIKXCV.

NEW YORK, 127 Fifth Ave. BOSTON, 32 Oliver St. PHILADELPHIA, 17 N. Sixth St.

HARTFORD, 14 State St. NEW HAVEN, 65 Orange St.

COKRKBPONDEUCE SOLICITED WITH CENTRAL STATIONS AND INDIVIDUAL USEB3.

^xi.l-y JVLa.^^.txIettstvuc&re of X'-u.zre Oo'^-^er ^exxxpexred fox-

Brush Copper, Commutator Bars, Copper lire, Gear Pinions, Trolley Wheels, Bearings.

Eastern Office: 35 Broadway. General Western Office: 225 Dearborn St., Chicago, III. Factory; North East, Pa.

HOLKtES, BOOTH & ^JLYDEUS,
FACTORIES: WAIEBBURY, CONN.

aiAllI17FACT1TItBB8 OF

BARE AND INSUIiAT'ZSD TTITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K, K," LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINO.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures, Gas Fixtures.

Our Establishment is not Controiied by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of H.'Ei^.A.'r^USf nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE WORKS,
No. 1426 CALtOWHILL STREET, PHILADELPHI 4, PA.

THE SPERRY ELECTRIC CO.,
D. P. PERRY, Yice-President and General Manager,

MAS0FACT0REKS OF THE

SPERRT IMPROVED STSTEM
-OF-

HIGH OR LOW TENSION.

1. The new Sperry apparatus fiee from repaira for twelve montbe.
2. That the new .-^perry Improved Dynamoacan be coupled in aerlee with perfect safety.
3. That any namher of lamps from one to capacity of dvnamo can be cut In or out of circuit,

singly or In groups, with perfect eafety, and wlthont sparking at the braBhes.
4. To absorb power In exact proportion to number of lignts bnrning.

1. The new Automatic Sperry Dynamos and Lamps surpass in efiiciency those of any other
make.

i. That there is greater economy in operating the new Sperry System than any other.
3. That our automatic regulation haa no equal; no rheostat, no wall boses, no solenoid or

daeh-pot.
4. That if you will visit our factory we can show you ihe beet arc lighting apparatus in existence.

We invite correspondence with electrical engineers. Intending buyers, and Interested
people everywhere.

IE! Sti'tM EllCniC CI„ 19S to i07 Siitli U SM, CBIUIO ILL,

TH^EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

EI.ECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.

HILL
Glutei] Works,
CLEVELAND, O.

COPTRIGHTBD BT H.W HILL.

EASTERN OFFICE.
18 CortlancU St., - NEW YORK.

Engineering Ofllce: 146 Franklin 8t,,

BOSTON.

CHICAGO: MIN.SEAPOLIS:
28 So. Canal St. 305 Kasota Building.

KANSAS CUT:
1C21 and I'iSJ Union Avenue.

ELECTRIC LIGHT PLANTS
Designed, Erected and FurDJBlied.

Send for new Catalogue Power
Transmiaalon Machinery.

liAU -^/V^ WORKMANSHIP
OF THE. BEST.

BECK AUTOMATIC ENGINE.

. \ ^

% Taylor Mf'g Co. Chambersburg,Pa. ^^ Complete Steam Plants a Specialty-'^

"Improveo" Automatic Burner.

PATENT LIFT-OVER PENDANT BURNER.

. AUTOMATIC BURNER KEYS,

SPARK COILS,

DESK PUSH BUTTONS.

W. N. IloBART, Pres't. L. O. Maddux, Vice-Pres't and Treas. J. H. Eickershopp, Sup't.

J. O. HoBABT, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

18 to 300 HoisePower. || Componnd and Yalveless.

most perfect resolatlon

ever obtained.

U SJALl P.\KTS REQUIRING REPAIRS,

NO ECCENTRICS,

NO STUFFING BOXES,

NO PISTON RODS.

INTERNAL FRICTION A MINIHDM.

ALL PARTS INTER-

CHANGEABLE.

ffJRITE FOB
CATALOGUE.

The eiiglno Is perfectly balanced and self contafnecl; all tveariag^ Burfaces
are excepllonally Inrge, making It llie most perfect lilgli speed engine built.

THE TRIDMPfl COMPOUND ENGINE CO..
SOLE BUILDERS,

21 I, 213, 215 and 217 W. Snd St. CINCINNATI, O.
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THE EVANS SYSTEM oj DRIVING DYNAMOS.
Punning constantly S'nce November, 1889 Jamestown Electric LicHTOtlfiD Power Company,

Jamestown, N. Y.. Feb. i, 1890.

EVANS FRICTION CO-, 85 Water St.. Boston, Mass.:

GENTLEMEN:— I take pleasure in replying to your req-iest that I

should give vou my experience relating to the use of the Evans Fric-

tiooal Pulley for the driving of dynamos. On the 14th day of November
last, we commenced the use of your pulley on a Thomson-Hotiiton L.
D. Arc Dynamo, and after two and one-half months trial I can assure
you the test has been most satisfactory to us. We have recently placed
a No. 7 Brush Dynamo on the opposite side of the same fly wheel; both
machines are running perfectly. The great advantage derived is in

being able to throw any machine in or out of gear without interference

with other dynamos running from same shaft. It has many other ad-
vantages to recommend it, naihely: there is positively no slipping of
belts, economy of space, also economy in cost of belts. The bearings
have less pressure than those operated by the usual method. I consider
your system a success, and were we to build another station, we would
place an Evans Friction Pulley on each and ever\' dynamo. I have
much pleasure in recommending your system to the management of all

Electric Light and Power Stations.

CHARLES W. GRANT, President,

Jamestown Electric Light and Power Co.
:^ ADDRESS THE

We guarantee less pressure on Itie bearings for the

same power than with ordinary betiing. EVANS FRICTION CONE CO., 85 Water St.. BOSTON.

= BYJAJ. SHULTZ.

5fflN(^CD.
-^v^a^faeturers op

"ALL LEATH EFT^A.
S-miRONRODORHINGE.OLOSmE ., , „

LEATHER LINKANDIRONROBBEtTll ft
OUFT ,

DELTirlGl5^U#'ANB ROPETRANSMISSION SUPERSEQ^ YOUR POWER.
YOUR BELTS.
YOUR MONEY.

BY COVERING YOUR PULLEV5 WITH

SHULTZ PATENT
LEATHER PULLEV COVERING.

TANNED ON THE
SURFACES ONLY.
INTERIOR IS

RAWHIDE-
THE ONLY PERFECT BELT ^
MAOE.NO SUPPINB

OR LOST MOTION

TIP i vcnp«- I lot Summer St , Boston, Mass.: 225liKAisi una..
I j^g ^. ib\xi St., Phtladelphla, Pa.;

Pearl St., New Toik City:
60 W. Monroe St., Chicago.

S^fHlDEiAGEiEATriER-
Q Picker Leather-

St. Louis, Mo.

DR. BASSNER'S

-'-^•PATENT:^^'' :

WBatteK^
C'^TENT N„ 373 064^
0N„„-.. :......,1887 (>

IDRY battery!
FOR OPEN CIRCUIT WORK.

The Batteries are now made in the following sizes

No. HmoHT. Width.
18. KBCTANGnLAB (Double Cell), 7^ in

17. " 7i
1 6. Cylindrical (Enameled), 7 '

15. " -
7

10. " 5i
19 Oval, 6i
02. Rectanguiak, 4i '

3i in. X 3+ in.

3f " X n "

3 In. diam.
3
3

3|in. X l^ln.

2i • X H "

A. SCHOVERLING, Sole Agent and Manufacturer.

Ill Chambers St., New York.

John A. Roebllng's Sons Co.,
AdCA.ZO'XTX^.A.OfFTTZt.XSZlS OlE*

BAREiHB INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFET? INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, GHICAOO, ILL.
Works, Trenton, N. J. GEO. C. bailey. Manager.
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THE BUTLER HARD RUBBER CO
33 Mercer Street, NEAV YORK,

MANUFACTURERS OF

Of every description, including the celebrated HARD RUBBER BATTERY CELLS, manufactured under

Kiel's Patents for Primary and Storage Batteries. The cheapest and best Cells in the market. Also

Sheet, Rod and Tubing (Kiel's Patent) for electrical purposes, at reduced prices. Standard quality Sheet, Rod,

Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes, constantly on hand.

HARD RUBBER SPECIALTIES OF ALL KINDS MADE TO ORDER. SEND FOR PRICES AND ESTIMATES.

For Sale by CENTRAL ELECTRIC CO., Chicago, 111.

FKANELIN S. CARTER. cms. M. WILKINS.
— TRADING AS

E. WARD W LKIKS

PARTRICK Zc CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROPRIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND BUR6LAR ALARMS,

114S. Second St., - Philadelphia, Pa.
BSTABLISHBD 1S67.

Calalosaes and Discount Sheets will be sent to those In the trade
npon receipt of application and business card.

©PEIGIAL AGEINO^S
FOR THE SALE OF

PARTRICK & CARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO, - San Francisco, Cal.

N. WEST. ELEC. SDPPLY & CONS. CO, - Seattle, Wash.

WOLFE ELECTRICAL CO, - Omaha, Neb.

SOUTHERN DIST. TEL. & ELEC. CO., - Birmingham, Ala.

THE STANDARD CARBON CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric laight Carbons and 'Battery Material.

^ ^

SCHUYLER APPARATUS
IF TOU WANT THE BEST

Arc Ivi^liting ^^^tcixx.

•t4 tksi,.

Office and Factory, MIDDLETOWN, CONN,

Western Office, Room 456,
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HOGGSON'S
IMPROVED

DOUBLE

Wipw Spi\^^nc II
THE BEST.

TH£ omr Spuine Mtoi HAvme
SCREW AHO WASHER FOR

EACH WIRE.

HOGGSON'S

T*T
(
'^

Fibre Wire-Cleats.

SiivES Baiury and Wires.

TRADE MARK.

Southern Electrical Supply Co.,

ELECTRICAL SUPPLIES
Of Every Description at Bottom Prices. Prompt SUpments WIRES, CABLES

andlntellleent Execnlion of Orders Onr Specialties. ••__ . «___
TAPE and CORD

823 LOCUST STREET,
STF. XjOXTXS, - AffZSSOXTZl.X.

POK
PROMPT SHIPMBHT.

HOGGSON'S
gj IMPROVED

Door Spring.

Has Shield to

Protect the Pin.

TH£ ONLY Spring made having
Screw and washer for

Each wire.

WHEN YOU BUY A MOTOR
Prom AJffY Manufacturer or Dealer.

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
Send for Catalogue.

Automatic Switcli Co..

No. 8 Keyser Building,

BALTIMORE, IMD.

The Standard
Open Circuit Batteries

of the World.

PARIS
HIGHEST AWARD!

THE ONLY

GOLD MEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

CONDA AXO

TRADE

GONDA
MARK.

LECLANGHE BATTERY GO.,

THE ONLY
Gennine Leclanclie Batteries

Made or Sold
in America.

149 West 18th St.,

NEW YORK.

WESTERN ELECTRIC CO.,

We are the Exclusive Western Agents for the Sale of

A. G. Day's Kerite Wires
For Telegraph, Telephone,

and Electric Light Use.
PRICES OX APPIiICATIOM.

CHICAGO. NEW YORK.

JOHN STEPHENSON CO.,
i_ir^i'r:EO,

NEiy YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO AU SYSTEMS.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

229 La Salle Street,

0^X0.^0-^, - XUXj.
JoBN A. Babrett, Vice-Preeldent and Cons. Electrician.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO.
,

^m ^m ^^m ^bh ^m hk m ^m ^^b^ ^^^^m ^^^^ g^^^ ^^^ W. D. Sargent, Preoldrnf. John A. Babrett, vice-Preeident and Cons. Electrician.^K ^^B^^H ^^ ^H ^1^^ ^^HH H^^ ^V^^ ^^^
I

E. H. Cutler, Treasurer and Manager. Frank A. Ferret, Electrician.

LAMINAR FIBRE! the elektron mfg, co.,
79 and 81 Washington St., Brooklyn, N. Y.

-MANUFACTURERS OP THE-

A perfect substitute for Hard Rubber forlnsulating and pERRET ELECTRIC MOTORS AND DYNAMOS,
mechanical purposes. Thoroughly homogeneous, and

| ,„,„„,„„,„R.,„,3u,,u„„c„,.d,„si.p„c,.MndDur.b„Hy. Th.on„MaoK,„e.hav;„,

Laminated IM Mapets
OF SOFTEST CBAKCOAL IKON,

practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

BY MBANB OF WHtCII

Higher Efficiency. Closer Regulation,

and Slower Speed

Ar« obtained than In posalble
othertvlHe.

Automatic Motors 01 all sizes and for all pur-
poses, Automatic Dyuamos
tor Incandescent Electric
Ughtlnt;. Imiiated Plants
for Sturea, Factories, etc.,

-. a specialty. Moisture- proof
n Motors and Dynamos for

_. use In Mines and damo
= places-

SAFETY SEAMLESS rubber covebed WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., 403 N. Eighth St., ST. LOUIS.

EXCELSIOR ELECTRIC CO.
IHANDFACTDRKHS OF

Arc and Incandescent Apparatus
FOR LIGHTING,

Arcilncandescent Motors,
Electro-PIatiDg and Electro-Deposition Macliines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPUT, LEAST POWER REJUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PEBFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
I'or eMtimateM nnd other information, addrCHN:

WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW TORK OFFICE:

115 BROADWAY, NEW YORK,
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C. 8c C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 8,000 Motors in actual operation.

If-A-KT OXTT^'ITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

DEW MGLASD OFFICE, 63 OllYsr St., BOSTON. PHIISDELPHIA OFFICE, 38 S. Fcnrth St. CHICAGO OFFICE, Phoenix BniWing.

C. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers.

ELECTRICAL

BO^S.
Send Foi New and Complete Catalogne.

Electrician Publishing

Company,
6 Lalceside Building, - CHICAGO.

POND
ENGINEERING CO.
707 and 709 {Market St., St. Louis.

427 "The Ronkery " rhicaqn.

3 1 Waterworl<s Building, Kansas 0<ty.

319 Ramge Building, Omaha.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

Erected Ready for Service.
SPECIAIiTIES ;-The Armington & Sims Eneine, Steel Boilers, Ireson Link Belt, Stand'
aid Rocking and Sheffield Grates, Lowe Heater, Hyatt Filter, Blake Pump, Kottlng Injector, etc.

SEND FOB I<A.Ti:8T CATAI^OGUEB.

GEORGE P. BARTON,
LAW OFFICE,

236 DEARBOBN STBEET,
CHICAGO, ILL.

Patent and Trademark Cases.

C.,B.<£Q.R.R.
—IS THE

—

Best Appointed Iiine
—FOR REACHING THE

—

West, Northvest and Soatbwest.

JUST ISSUED from the PRESS

!

Electric, Gas & Street Railway
FINANCIAL REFERENCE UiRECTORY

FOR 1890.

Llet of all Central Electric Lieht and Power
Stations, wilh Capital Stock, Ofticsre, Systems
used, Capacity and Number of Lights in uee.
Steam PlanlB, Day Circuits, Kind of Wira and
Belts used and Financial Stanrtlng.
Lietof ;ill Jeolated Blectric Light Plants, with

Number and Kind of Lights.
List of all was Companies, with Capital Stock,

Officers, Price of Gas and Financial Standing, in-
clufling all Gae Companies operating Electric
Lieht Plants.
List of all Street Railway Companieg, with

Capital Stock, Officers, Miles of Track, Ga^ge,
Kind of K'il. Number of Cars and HorsiB, Motive
Power, if Electric, Cable or Steam, and Financial
Standing.

Liet of all Tplepbone Exchanges and Licensed
Companies, with Officars and Pinanciil Staudlne.
Finaucial Sttindinsof all Mauufacturere, Deal-

ers and Agen's in the General Electrical World.
Price of all Public Lightins Contracts, with

Nnmber and Kind of Lights, Hoars Earned, etc.

Rules and Requirement 3 of all the Boards of
Fire Underwriters, Inenrance Compiinies, etc

HANDSOMELY PRINTED AND BOUND.
Sent express paid on receipt of $5; with

Monthly Corrections, S6; with Confidential Rate
Sheet, Sio.

ELECTRICIAN PUBLISHING CO..
6 liakeslde Baildins-. rHTC^co.

EDISON MANUFACTURING CO.

EDISOH'LALANDE BATTERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

MANUFACTURERS OF

PRIMARY BATTERIES for TELEGRAPH *'MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

All dealers in Electrical Supplies keep, or slioald keep, these Cells in stock. If nnable to purchase from dealers iu yonr
vicinity, comninnicate with

JAMES F. KELLY
General Sales

Assent.

.

1 9 Dey $t., NEW YORK.
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HEISLER PATENT LONG DISTANCE
mCANDESCEin ELECTMi; UGHT SYSTEM.

THE

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the Ititernational Jury
at the Universal Exposition, Paris, 1889."

SpcisUy adapted for street, Commercial, and Domestic Illumination from Central stations. Plant may be located
where power can he secured Cheapest, even if miles distant from the Lighting. Safety, Reliability, and Financial Success
fully demonstrated. Plan of Wiring the 81mple=t, Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power, Dynamo Self-Contained, and Perfectly Automatic.

SEND FOR CIRCIIIiAR. CORREIiJPOMUEKCE SOI^ICITEU.

HXSISnKR XSIaZSCTRIC I.IGHT CO.,
809-8I7 South 7th Street, ST. LOUIS, MO.

BALL
Standard.

Cfoss Compound.

Triple Expansion.

Xandem Compound

AUTOMATIC£|«^Q|||£CUT OFF
SELLING AGENTS:

C. R. VINCENT & CO.,
15 Cortlandt Street, NEW YORK.

J. w. Parker,
38 So. Fourth Street, PHILADELPHIA. PA.

COOLEY & VATEB,
224 Washington Avenue, MINNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Home Insurance Buiid'g, CHICAGO, ILL.

OMAHA ENGINEERING COMPANY,
Sheeley Building. OMAHA, NEB.

KANSAS CITY ENGINEERING CO.
KANSAS CITY, MO.

ENGINES for Electric Railways and Electric Lighting.
The only GOVERNOR giving ABSOLUTELY tlie Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.

BERG-lSIiLITI^ A CO.,

ELECTRIC LIGHT, COMBINATION

ADAPTED TO ANY SYSTEM OP INCANDESCENT MGHTINQ.

ALL APPLIAHCES FOR THE EDISOH ELECTRIC LIGHT,

Illustrated Catalogues. Designs and Estimates Furnished on Application. Correspondence Solicited.

Office and Works, ) lu-riir TTTfc-Dxr i
Show Rooms,

292-298 Avenue B, j

-W-t*W X UI^XL
\ 65 Fifth Avenue.

T. W. WILMARTH & CO., 227 State Street, CHICABO, ILL.

AGENTS FOR OUR FIXTURES IN THE NORTHWEST.



August 2, 1890 WESTERN ELECTRICIAN. XXV

Primary Batteries
FOK

Honsehold, Experimental, Scientific and otlier Purposes.

JAMES H. MASON,
MANDFACTUKISG ELECTRICIAS,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Doiestic Lighting.

GREAT IMPROVEMENTS.

Ctnaranteed as representetf.

These Batteries are in practical use,

and giving perfect satiafaction.

BARNES' FOOT
POWER LATHES.

Barnes' Foot Power Lathes, ic different

styles and sizes, suitable foralL classes of
work from theBljicksmith to the Jeweler,

There is no application of foot power
equal to the Patent Velocipede, used with
these lathes. Thousands of them are in

(iiactical use- in the shops of metal and wood workers.

L. G. WooHey. of Grand Rapids, Mich., says: '! wish to sav
that 1 have owned and used two of your No. 6 foot power lathe's
now about five years. The tools have been put to hard and con-
tinuous work in my laboratory, and it pives me pleasure to say

i that up to this time, no repairs of anj' kind whatevt r have been

needed. Indeed the tools are all and more than what yuu claim for them.
Hvtime is devoted exclusively to invention and experimental work in electncitj-. in doing this it is neces-

sary to"haveaccuracv. and wide range of adaptation to different work. Your excellent lathes and superb foot

power is all that coul'd be desired by any one in need of a llrst-class tool."

Send for catalogrue of wood and metal workers' outfits.

W, F. A; JOBN BARNES CO., No. 76I Ruby St., Rockford, III,

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE RATTERIES.

ELECTRIC RAILWAY

More than one hundred different

street railways in operation
or in course of con-

struction.

More Than 175
separate orders

From Street Railways for Electrical Equipments.

The Sprague Electric Railway System has
been proved to be the most

DURABLE,
RELIABLE,
ECONOMICAL,
CONVENIENT.

ELECTRIC RAILWAY & MOTOR
coiHPAZirs',

l6andl8BroadSi., NEW YORK.

G. A. HARMOUNT,
MANAGER

MONITOR ELECTRIC CO.,
14-9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES

Executive Offices: 115 BROADWAY, NEW YORK.

AGENCIES, 13 South Fourth St., Philadelphia; 456 Rookery BIdg., Chicago.

Ill Water St., P.ttsburgh, Pa.

Factory: JERSEY CITY, N. J.

WESTEICN ACiKXT FOK

ALFRED F. MOORE
ih>;TABLlSllKD Ism.

ELECTRICAL WIRES AND GABLES.
Kleclrio Lii^lit, Anuiinciator and OIHu: Wires InruTidcsci'iil am! Hallery C<ir»IS; in

fain, every kind ..f Win- kfi..-.vn n. ilw I'!. «»ii(;:irri.i(l».-
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ELECTRIC • STREET RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
AB£ IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON. BROOKLYN. ALBANY. SYRACUSE. TOLEDO, CLEVELAND,

MILWAUKEE, INDIANAPOLIS. ST. LOUIS, KANSAS CITY. ATLANTA.

DENVER, OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of Ihe strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LICHTNIWC DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to lake any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It was used exclusively by the West End Company, of Boston, last

winter, and is fnlly endorsed by them, and other companies w^ho have nsed it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

:F»iei^Tci^»-^Xj oiri^iCES

BOSTON, CHICAGO, ST. PAUL.
•^03 eH'k>JL&-y street.
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THE Knapp Electrical Works
General Western Agents,

T-^Sl

PERKINS ELECTRIC LAMP CO.

TO FIT ANY SOCKET,

ALL CAHCLE POWERS,

AHY YOLTAGE,

AHY EFFICIEHCY.

The following are a few of our testimonials:

Your lamps (Perkins) instead of lasting 600 hours
have averaged over 1,000 hours without growing black or
dim.

—

Chuech Greek Electeic Light Co., Boston, JIass.

The life of the lamps is more than guaranteed, and
when burned out they are perfectly white.—H. Heuck,
Heuck's Opera House, Cincinnati, Ohio.

The lamps average their full guarantee, and some have
been burning 3,000 hours. — OAKtiND Paphe Co , Man-
chester, Conn.

We have run all our lamps (Perkins) over 1,200 hours

and none of them have given out yet.—Z. Ceaiv't:, Je. &
Bed., Dalton, Mass.

The light bums up to 16 c. p., is clear, and does not
discolor.—.T. D. Wilteout, O. W. Holmes Hospital, Bea-
trice, Neb.

They (Perkins lamps) have more than met our expecta-

tions, as they excel the guarantee by some 2,000 hours.

—

H. B. Claflin, New York.

GRIMSHAW WHITE CORE

TELEGRAPH,

TELEPHONE,

ELECTRIC LIGHT.

Mcljennan Switch. Paiste Switch. Arc Lamp Wall Switch. Arc Lamp Ceiling- Switch-

GALES COMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

CHICAGO. ILLTHE KNAPP ELECTRICAL WORKS,
54:& 56

FranUUn St.,
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a^HE>

«jp
^^ZtlL SllP/y ^

171 RANDOLPH ST.,

C-H-1-C-A.-Gr-O.
MANUFACTURERS OF

BARE AND INSULATED

WIRES AND CABLES
nxriD

GENERAL ELECTRICAL GOODS.

Catalogues or QuotatSons upon Application.

NO CHARGE MADE CUSTOMERS FOR EXPERT ADVICE.

stocls: of Stiield Braxid sizicl
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THE BRUSH ELECTRIC CO..
CLAIMS THE EXCLUSIVE RIGHT TO

MANUFACTURE, SELL OR USE

The enjoining clause of tiie Decree of the Court in the case of The
Brush Electric company vs. The Fort Wayne Electric Light
company is as follows:—

"6. And it is hereby ordered, adjudged and decreed that the said defendants, the Fort
"Wayne Electric Light company, Henry G. Olds, Perry A. Randall and Ranald T. McDonald,
"together with the officers, successors, or assigns, agents, attorneys and employes of the
"defendant corporation, be, and they hereby are, perpetually enjoined and restrained from
"making, using, selling or vending any arc electric lamps in which two or more pairs of
"carbons are independently adjusted and regulated by one and the same regulating mechan-
"ism, and are separated and burned successively, to secure the continuous burning of one
"pair of carbons prior to the establishment of the arc between the other pair, substantially
"as described in the specification, and claimed in the first claim of said letters patent, No.
"219, 208. and also from making, using, selling or vending any electric arc lamps contain-
"ing the invention, or inventions, substantially as described in the specification, and claimed
"in the second, third, fourth, fifth or sixth claims, or any of said claims in said patent. No.
"219, 208, or any imitation, or substantial equivalent thereof constructed substantially as
"described in said specification, and as claimed in the said first, second, third, fourth, fifth or
"sixth claims, and that an injunction issue forthwith accordingly. And it is further ordered,
"adjudged and decreed that the defendants pay the cost herein to be taxed, and that the cozn-
"plainant have execution therefor."

ARC UeHTINe APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENCE LIGHTING MACHINES,

CARBUNS FOR ARC LIGHTING, ETC.

THE BRUSH ELECTRIC CO.,



WESTERN ELECTRICIAN. August 2, 1890

FORT WAYNE ELECTRIC CO
aiANUFACTl'BERS OF THE

Slattern Induction System of Long Distance
INCAHDESOEHT LIO-HTINa.

L.io'X} it:^zi

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO,
PHLLADELPHIA, -

PITTSBUBaH,
DETROIT. MICH., -

SAN FRANCISCO, 35
TORONTO, CAN.,
DALIiAS, TEX.,

OFFICES :

116 Broadway.
185 Dearborn St.

907 Filbert St.

533 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES :

FORT WAYNE, IND., AND - BROOKLYN, N. Y.
SLAHERY ALTERNATING DYNAMO.

The Consolidated Electric Storage Co.
MANUFACTURERS OFTHE jruLiEiisr

ELECTRIC STORAGE BATTERY.
ExGlQsiTe licensees for the fhole of the United States Of the Storage Battery Patents of Charles F. Brnsh [lately owned by the

Brnsh Electric Company], and sustained by the Circnit Conrt of the United States.

Electrical Accumulator Company vs. Julien Electric Company, 38 Federal Reporter, 117.
Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679.

BAHERIES E2B LIGHT 4H2 POWER,
Sold a.t X*x*loe«i so JLmoxjv as To I^efy* OozrLX>otltloz3..

For Agencies and Licenses apply at the Company's Office at

All other inquiries, more especially those in relation to Purchase of Batteries, should be
addressed to the Philadelphia Office of the Company.

92 6 Drexel Building, PHILADELPHIA, PA.
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Ireson's Self-Adjusting Leather-Link Belting.

'86.Patd. Hov. 16,

EspeclsUy sdapted for
an-
other
ery

Electric porposes and
ierhigh-epe^amachln-

Send for IreBon'a lUns-

trated Treaties on Self-

Adjastlng Leather Link
Belting, famished gra-

tuitoaBly,

Manf'd by CHARLES L. IRESON, 97 High St., Boston, Mass.

AN INVITATION BY CABLE
ms.STS-^'js.CT'crE.Eii.s.

To Visit The Stockton Hotel,
We will be there during the National

Electric Light Convention, Commencing
August 19th, 1890, with samples of Wire
ana Cables.

GEO. Tl'ILiEY.

FRED. DEetBNHJLBDT.

GAPE MAY.
siisiiu mmm ms cg„

PITTSBCReH, PA

.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACTUEERS OF AND DEALERS IN '

EVERYTHING ELEGTRIOAL.
SEND FOB !i56-FA«rE CATAIiOCrCE,

111 Arcli Street, BOSTON, MASS.
SPeOltL AaenClfR i

BAKER, BALCH & CO., Seattle, Wash.
!>re.\.iKL Abcni^ica .

-j p^^^^^ Seilers Electrical Works, San Francisco, Cal.

A full line of oar mannfactureB can be found at our Agencies.

ROOT'S WATER-TUBE BOILER.
SAFE. ECONOMICAL. DURABLE.

AN EXCELLENT

ELFCTRIC PLANT BOILER.
Adopted by the £dison Electric X<igrli.t Com-
panies at Philadelphia, Detroit, St. Paol, Colnm-
one sod Cincinnati; also the Broeh filectrlc Light
Co., of LouievJlle. and others.

ABENDROTH & ROOT MFG. CO.,

28 Cliff Street, New York.
ROOT SECTIONAL SAFETY BOILER.

BRANCHES: boston. Philadelphia, new Orleans, dallas and Chicago.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

n'lQilia-Biiiilief and Gntta-Feicba IiisiilatiDg Co.

Vulcanized India-Rubber Cables, to any
specification up to 8,ooo Megohms per n^ile.

Absolutely Pure Rubber Cables,

Concentric Cables, anv millage, Fle.xible
Cords, Silk, Hemp, ' eorroN, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDER6R0UN0.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,ooo Megohms per
knot.

Cables oi High insulation

and Long Life, all millage.

WW. M. HABIRSHAW, F. C. S., Gen'l Mgr., OfHces : 1 59 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St.. CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marin*
Cores to any Millage
or Specification up to

9,ooo Megohms per knot

Two -Circuit Concen-
tric Cables, both cir^

cuits, 9,ooo Megohms per
knot.

Na\'y Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber cot-

ered, for Marine Work.

Pliable Cables, fof

Search Lights.

Insulated Wires and Gables.
Tlie acKnoTTledgfed. Standard for durable and lilg:li in-

snlatlon. Zts merits proved by a record, of over CLuai^er
of a centnary. Adapted to all electrical pnrposes.

CELEBRATED KERITE TAPE FOR INSULATING JOINTS,

Electric Light and Power.
Telegraph and Telephone.
Railway and all other
Branches of Signaling.

ALL SIZES Aerial Use.

Lead Encased Wires. Subterranean Use,fccwu i.Mi,uocu rr./oo. SubmaHoe USB-
Concealed Wiring in all Locations.

GEORGE B. PRESGOTT, Jr., Gen. Agt., 16 Dey St., New York.

Western Electric Co., Chicago, 111., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY,
Sole Matlufacturers cf COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Bods, Sheets, and Plates.
o b b a

'-/////^,«*:<//^///yV/////^/' '^^m^mrn^
OCT SHOTHNG STSLE OF INSL'LATION.

a.—Copper Wire. Ij. 1>.—Two Braids, saturated witb Fire-Proof losuIaUon.
with a black, Weatlier-ProofCoQipositioQ.

Approved by New York Board of Fire Underwriters. Samples furnished upon appUcalioa.

Copper Wire, bare aud covered, of every description.

u/ADronnuc M 9 and 21 Cliff Street, New York. FACTORIES:
WAREROOMS.

j ,33 ^^^ ,35 ^^^i^g^j, ^^^^ Chicago, III. ANSONIA, CONN.

-Braided Cotton, saturated

Pure Electric

THE EDISON MACHINE WORKS,
MANVFACTUMEBS OF

Weatherproof Wire. Insulated Iron Wire. Magnet Wire, Rubber Covered House Wire.
Annunciator Wire. Qerman Silver Wire. Office Wire. Flexible Brush Holder Cable.

Gas Fixture Wire. Arc Lamp Cords. Tinsel Cords. Flexible Cords.

Telephone, Telegraph and Electric Light Cables.

PARAGON TAPE.

JAMES F. KELLY, General Sales Airent. - 19 Dey Street, NEW YORK.
WOBK8: 8CBENECTAJDT, N. T.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

Ijighting Apparatus.

020 Atlantic Ave.,BosTON, Mass.
148 Michigan Ave., Chicago, III.

115 Broadway, Nbw York, N. Y.
315 W. 4th St., Cincinnati, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
n 5 N. 3d St., St. Louis, Mo.

15 First St., San Fkancisco, Cal.

£lectric Railway
£q[nipnient.

Electric Motors.

A REMARKABLE GROWTH
[From the EUetrical World, New York, March 20th, 1889.]

Electric Iiighting by Gas Companies.*

In Profire.mDe Aije for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
rapeat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

f.rent systems. The list now published shows a total of 266 companies,
operating a total of 21,3 13 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

h<iTe failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System. Arc.
Thomson-Iloueton Il,fl84

Brneh 3,964
Westinghouse
Edison
American 1,813
United States 250
Schnyler 734
Ball 613
Western Electric 66B
Indianapolis Jenney ; 794
Fort Wayne .lenney 18.5

.lenney (Ind. or Ft. Wayne not speeifled) 324
Van Uepoele 285
Walerhouse 224
lleisler..

Remin.ton ,

Sperry
Excelsior ...

Ilochhausen
Weston
Fuller

150
180
90
60
.30

10

Inc. Total.
8,826 I!i,'.no

3,!I64

27,710 27,710
10,256 10,256
28r5 4,688
4,425 4,676

784
613

250 816
794

T50 985
824
285
222

soo 600
300 459

130
90
60

Total 21,313 55,890 7i,203
Grand total of Arc and Incandescent lights, 77,203.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressive Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

*I*rogreBnve Age, March 15, 1889.

[Prom the Electrical Workl, New York, June 14th, 1890 ]

Electric Liighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companies throughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System. Arc. Inc
Thomson-Houston 16,!I27 45,055
Brush 6,090 4,259
Westinghouse t 321 49.167
Edison 13,853
Amer''rican
United States
Schuyler
Ball
Western Electric
Fort Wayne ,'. i.

Van Depoele
Waterhouse
Heisler
Remington
.Sperry
Excelsior
Hochhausen.
Weston
Fuller....:...
Reliance
National . .

Bernstein ...

1,537 175
632 6,141

1,166
962 6
78S

1,766 8,005
460
287

3,815
129
160
205 30
70

138
10
30

1,000
215

Total 31,558 132,771

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

1889 1890.
Number of gas companies operating electric lights 266 304
Number of different electric light systems used 21 23
Number of arc lights operated 21,318 3t,N58
Number of incandescent lights operated 55,890 132,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SITSTEM which is being used more generally by Gas Companies than
ALL OTHER SVSTEMS COMBIXED can have no better commendation than this fact, when it is considered that

Gas Companies, in buying electric lights, look

FIRST. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAIj system, which not only insures them maximum profits from the business

obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTEL'S' RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies, Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in ust; by Gus Com
punies

THOMSON-HOUSTON lights by Gis Companies.

.

Number lights of all other systems by Gas
Companies

Proporlion of Thomson-Houston to whole number
of lights

Arc Lights. Incandescenl Lights.

March 20,

1889.

81,313

1 1 ,084

10,229

Tunc 14,

1890.

81,568

16,927

14,681

53 6-lOf

Jlarch 20,

1889.

55,890

8,826

47,084

15 7-10?

June 14,

1890

182,77i

45,055

87,716

33 9- to;

Lights in use as per clipping, June 14, 1890.

Lights in use as per clipping, March 20, 1889

Increase

Percentage of increase

Arc.

T. H. Sys-

tem.

16,927

1 1 ,084

5,843

52 7-10?

All other
Systems

14,631

10,239

4,402

Incandescent.

T. H. Sys-
tem.

46,055

8,826

36,229

41 0;

All other
Systems.

87,716

47,064

40,052
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OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

GLOBESrr SHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL. CLEAR, ETCHED, ROUGHED, ETC.

ADAFTED TO ALL SYSTEMS.

g^ 729 BROADWAY, NEW YORK. ^^
V -^^'""^ (Cob, WAVERLY PLACEl, akd /'''i'^f^J

43 SIXTH AVE., PITTSBURGH, PA.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

MANUFACTUREBS OP

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, Power and Metallurgical Purposes.
ADTASTTAeES CliAIMED :—1. Solidity of Construction, together wllh good

workmanehip, therefore smooth-running and dnrable, 3. Cohered Struefnre, therefore pro-
tf-ction from esiemal injury. 3. Parts Constructed Separately, therefore all easily re-

movable and acceeaible for attention or repair. 4- Automatic I^ubrioation, Journals
ruDnins In oil, therefore wastes no oil and reanires Utile attention. 5. Current tienerated
"With licast Sparkins, therefore small wear of brashes and commutator. 6. No Scatterlne
or liines of Force, therefore high efficiency and no attraction of pieces of Iron, and no mag-
netizing of Tvatches and compasses.

AGE^iTS: BOSTO:^, Mass., Holtzer-Cabot Electric Co., Ill Areh St.—
TTILKESBARRE, Pa., A. C. Robertson & Co., 51 W. Market St.—BALTIMORE,
Md., Electric Construction & Mfg. Co., 108 N. Eutaw St.—AUGUSTA, Ga., W. Edward
Plait, 703 Broad St.—ATUA:^TA, Ga., Jos. S. Cook & Co., 8 W. Wall St.—FORT
WORTH. Tex.. J. J. Harrell.—CLEVELAKD. O., Cleveland Electrical Mfg. Co., 832
Sheriff St.—DETROIT, Mich,, Markle Engineering Co., 133 Jefferson Ave.—ST. PAUL,
Minn., C. J. Thomson, 320 Roberts St.—NASHTILLE, Tenn., J. W. Braid, 207 Union St.

OEJWER, Col., L. C. Rice, 1762 Blake St.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, - - IOWA.

Complete Central Station
.dLSTX^

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OUR D'TITAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned Perkins Incandeseent JJa/mpa,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonable. • Write us for Catalogue and Price List.

To Arc and Incandescent

THE RAXTER ELECTRIC MOTOR CO.,
MAlTUrACTUKEIlS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from.

H6H.P.to50H.P.

The supremacy of "THE BAXTER MOTOR" over all others has been thoroughly established,

and we are now prepared to fill orders promptly.

E-^T-or-y IStLoto-r Is Gria.«.r«.i3.to©<a..
Send lor Price Lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III-
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TTHE IVATIOI^Ai:. C:^R0 01^ CO
CleTrela.n.d., 01:i.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.

J. H. RE ID, General Manager,

WESTERN ELECTRIC COf
WE ASE THE EXOLUSIYE WESTEEN AGENTS TOE THE SALE OP

A. C. Dav's Kerite Wires for Telegraph, Telephone, and Electric Light Use.
JRHICES OIO- .A.JE'I'IjICSL.TIOHr.

cmc-A-o-o. itTETTT" -:roi^jr-

You Will Oblige

Both Advertiser and Publisher

Dy mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

OHIO STATE UNIVERSITY,
001L.TJ1MBXJS, OHIO.

civil. Mechanical. Minlnc and Electrical £nc>nccrlne. SEND FOR INFORMATION.

CROSBY DRY BATTERIES
FOR OPEN CIRCUIT "WORE:.

ELECTROMOTIVE FORCE, 1.65 VOLTS. CURRENT, 1 TO 10 AMPERES.

'f///j(£^
ADVANTAGES OF THE CROSBY DRY BATTERY

THE CROSBY DRY BATTERY Is the l>est Open Cirniit Battery in tlie

mfirkct. II P'i8ses»pH all the iidvantaKes claimed for any Open Circuit Balteiy. and is

capablf* "f pfrfiirmlnir nmre ^vork than any otltpr. In addition Ut IhlH. It la the ino(»l

reliiibU', in<»-.l c-«iinii;n-t, most dtirulile and simplr-vt ''-11 yet dlsccivored. It Is so

conytriKt'd iriai It is urtt d.-si in.\ e<l or Berl(ni.sl,\ ltiiiit.-d hy short ciri-tiilins:. and we
ar« pri'ii.ir.il u. pn.M- iU miv Ui(iftli;il lla iK>weiMj( i(-«iip«-ial inn lnprtipdrtlonalfilyRroal-

er than Unit nt :iiiy uUi.-r. For Electric Bells. «a.s LiuliUiik', Bunilar Alarms. Annunolatorn.

Teleph'iiieM, Microphoiips, iMcdlcal Electrical PurpoHcs. Electrical OUickH. awl all the uses to

which Ojn-ii circidt Batlerirs may he put. it haw no ei|ii3il, whether it he compared with

l.ii|iil(l or (illuT I»ry HsiUfries. We Ktiarantee ilepolarixaiion, abHc-en<;e of
ofl'unsive cryrttnllizutlon :inil perfert c;leanlinesH.

The Croshy Battery is the only I>ry Battery sold senii-cliarfired (To rharKf
it only a .nntiill quantity of pure water in iie<'eHHary ) It <loeK not work
nntll want»'<l.

The prcferonce as between Liquid and Dry Batteries should always he Riven to

the latter, provided the amount of worklriK power required and a constant current can he
<ihtalned. No form of I>ry Battery has as yet heeii placed hefore the pnhllc. exeept
tlie Cr^t-^liy Dry Batt^-ry, which will do the work of W-'t B.Uti rlivs ;uid ^cUe a i-on-

stant supi.ly "f Klectririty siiIHelent for reliahl*- <>|mii <'ir.iiit work al all
tinieri. 'I'lie a(lvanta«e» ol a Dry Battery are obvious, lieraiisc Wet IS;iltrrl.>M. ol whiilever

form are cnHtanllv tttvlm: oiil elfenislvo odors and upotiiriK cverylliUiif with widch their

fumes come In contact. They are dlsagreeahle and nncleanly machines, unsightly In appear-

Crosby
Electric Company.

CROSBY DRY BATTERY.

ytWm Bmtten ! Bolil «ml-Cha>|t«<t.

ance. and easily brnken and injured. Tlie Ci-osby Dry Battery is pevfeotly clean,
emits no destructive Ka-ses or acids, and, after once belnc pronerly connected, re-
finires no attention whatever, while the Liquid Batteries are frefjuontly in need of
being cleaned, and the solution used must cooslanlly be renewed.

The Crosby Battery Is not atlected by temperature; whether hot or cold, it

Is equally capable of performing the work for which tt is Intended.

The Crosby Dry Battery la only intended for Open Circuit Work. If, how-
ever. tHroiiKh an accident. It becomes Short Circuited, it recoups itself. This can-
not be said with e(|ual Irntli of any other Dry Battery known.

The Crosby Dry Batteries are mainif;ictti'ed lit dHVerent sizes and forms, to

suit the needs of (tllEerent purchasers. The i|iiaiillty of inrri'iu iii|iiirfil ror any clven work
ciin he secured hy a cltaiiKe In the form and size of ihe biiiiery. For linirinc: bells and work
of that character, the Cyllndrlcul Hatlerip.s are In be I'refeired; lint in Instances where vory
low Irdernal resistance IK desired, at 111 telephone work and lor medical electrical purposes,
the rectangular fnrui N the better.

The quantity of current in the <'rosl»y Dry Batteries Varic* from one to ten
amperes, accoralng to the bizo and shape, white the electromotive force remains constant
at l.S.") volts.

To use the Crosby Dry Battery Is to approve and Indorsn It. It will give perfect
satisfaction. Comparison with other batteries 3ho\v8 Its superior qualities.

CTI^INDRICAL,.
glZB IN INCBXS,

KKCTAIVO; i;j.AR.

Height.
. 714

DIam.
*;4

SIZE IN INCHES.

5

JT,

Widlh,
Wo. a 5 X iw
Wo. 3 O X I'A

B.-OTHER SIZES AXD SHAPES TO SUIT PURCHASERS.

Length.

L 8

TELBPHOWE.
SlZli IN INCIIF8.
U lalit. Width. Length. Price.

IjOus Distance 7^ x av, x 4ii 8:i <>0

Telephone.. 71^ x si x 4U 1.50

OFFICE OF FLEMMTNO'a ELECTRO MEDICAL iNSTRnMRNT MANUFACTOBT,
No. 1000 ARCH STREET. PhiLAPELPHIA, Marcll 8. 1890,

rcoPT.I
CROSHY ElECTKIC COMPANY, New Yorli.

GBNTLE.MEN:—The opportunity of cxprofsinK to yoti my views In reference to the Dry Cells made by your firm gives me creat pleasure, and I do not hesitate In descrihlnB my experience with some of them. I charged and

connected one of your No -^ wiuare cell.s with one of my rapidly Intemipled 4-ohm resistance primary colls, starling It .Ian. '2H, IHliO. at l P. M.. kept running all night .and following day. .Jan. '20. when at 4 P. M. It became

accidentally short circuited, and relnalnlng so until II P.M. The cell was then released and allowed to recuperate till .Ian 311; 7a) A. JL. started again, and leftninnlngtlll I'eb. 13. stopping during night time. Thus, In

defiance of a two-hour short circuit, this coll lunclloiiatcd :m consecutive hours, a result never before attained In all my experlenctj with open circuit battery cells. The same cell, being recharged attenvard. still retains Its

wonting capacity, apparently as good as previous to Its testing. Very respectfully, (Signed) OTTO rLEMMINQ.

THE CROSBY ELECTRIC CO.,
Judge Building,

Fifth Ave. &Sixteeth St., NEW YORK.
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ELECTRIC

I Y COW
190 £192 Fifth Avenue. CHICAGO, ILL.

ELECTRICITY IN MINES
REQUIRES EXTRA INrSUI«ATIOIff.

SIMPLEX WIRE AND SIMPLEX PAINT
Give in Every Respect a Superior Insulation.

SIMPLEX
WIRE

WeatJier- Proof.

Water-proof.

Its tougli, compressed insulation resists alirasion.

Its pure caoutciiouG gum will not harden.

Its even, seamless surface prevents leakage.

STANDS
THE

TESTS.

Use Simplex Wire in tlie

dampest place in your mine

plant or where it is most

liable to abrasion.

Get a sample, put it into a bucket of

water, connect the wire with one pole of a
high potential dynamo, and the bucket
with the other; see haw Simplex Insula-
tion stands practical tests.

SIMPLEX
INSULATING

PAINT.

Insures thorough

Insulation

in all mine work.

For Moldings, Cut-Outs, Etc.

Use it freely when installing your

mine plants, and the gain in insulation

and safety will well repay you.

I
0.^a:".A^]LiCDGirX7£3 XI^ Z'fLESSS.
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T^HEX

ONLY COMMERCIAL ARC LAMP
<

r'on.

1

Burning two in Series on Circuits of lOOto 120 Volts.

Will Use Eight Amperes of Current.

WE ARE PREPARED to furnish SERIES LAMPS for any PRESS-
URE, CONSTANT POTENTIAL.

These Lamps, when burning TEN IN SERIES, on 500-VOLT CIR-
CUITS, use 8i amperes, and give a CLEAR, STEA.DY LIGHT.

We guarantee our Lamps, Electrically and Mechanically.

PLEASE STATE SYSTEM AND VOLTAGE USED. ADDRESS

ELECTRIC CONSTRUCTION & SUPPLY CO.,
18 Cortlandt Street, NEW YORK.

None so Good, None to Equal.
t
A
N
D
E
M

MCINTOSH dc SEYMOUR
C
O
M
P
o
u
N
D

WESTERN POWER CONSTRUCTION CO.,
COBBE8POKDBNCK SOIilCITBD. 144 ADAMS ST., CHICAGO,
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THOMSON-HOUSTON

403-405 Sibley St., ST. PAUL, MINN. PORTLAND. ORE., Branch, 266 First St.

SOLE NORTHWEST AGENTS FOR

Tiiomson- Houston Apparatus.

ARC AND INCANDESCENT U6HTIN6.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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EDISON
GENERAL ELECTRIC CO.

EDISON BUILDING,
BROAD ST., NEW YORK CITY.

8 amp. #B.&S. Wire No. IB

Switch^

10 amp.
=5^

Resistancc Lamps
IN MULTIfLC

German Silver or Iron Wing Coils.

ARC LIGHTING FORINCANDESCEHTCIRCDITS.

In installing these lamps, a branch cut-out should be put in at the mains, and the wire of the leads to the arc lamp should be of a size sufficient to carry the current, 8

amperes with the usual drop in practice for multiple arc work.

A ten ampere fuse should be used in the cut-out. Place in the positive lead, leading to the arc lamp, a resistance of about one ohm for each ten volts above 90 volts,

the amount used by the two lamps in series.

For short runs we use No. 12 B. & S. wire, and for longer runs in proportion All the joints should be securely made.

The current pa.sses through the lamp from the top or positive carbon to the bottom carbon, and the direction of the current can he told by the carbons; that is, the hottest

one at its point being the positive carbon. Should the lower carbon be the hottest, when current is turned on the lamp, simply reverse the connections where the current

enters the lump, and the desired result will be produced.

For inside lighting we furnish specially made incandescent lamps for resistance, and use a branch cut-out wirel so that the two resistance lamps are connected in

multiple, their resistance being of the proper amount, according to the voltage of the circuit on which lamps are connected.
, • ,

For outside lighting wc \ise a resistance best suited to the position In which the lamps are to be placed, and have a hood, specially designed, containing a resistance which

Is Interchangeable, and <an be adapted to varying voltages. The hood is so connected up that, when the lamp is hung within the hood, both lamp and resistance are in

The alignment of the lamp should be carefully looked to, the fixture carrying the lamp should be well guyed, and porcelain insulators should be used between the

fixture and the hood carrying the lamp.

A ten ampere switch to control each pair of lamps should be placed in the most convenient position.

CHIEF EXECUTIVE OFFICE, EDISON BUILDING, 44 BROAD ST., NEW YORK CITY.

XSXS'X'UXOV OX*X<XOZIS I

Chicago, Rialto Building. San Francisco, Chronicle Building. New Orleans, Cotton Exchange. Denver, Col.,

Masonic Building. Portland, Oregon. Toronto, Can., Bank of Com. Building.

New York City. Schenectady, N. Y.

F.A.OrrOXl.XE>IS 3

Harrison, N. J. Hamilton, Ontario. Sherbrooke, Quebec.
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ST. LODIS ELECTRICAL EXHIBITION,

Sept. 3,--Oct. 18, 1890.

Parties desiring space at the coming exhibition should apply AT ONCE, as the number
of applications already received occupies nearly all the available space.

FREE SPACE, FREE POWER AND FREE FREIGHTS
Are offered to all, and an attendance of over one million people is assured.

Will be av^^arded by a

competent committee,

and everything done to advance the interests of Electricity. All the leading manufact-

urers have secured space, and the exhibit will surpass anything of the kind ever seen in

America.

WRITE FOR PARTICULARS TO

Grkb-raIa Makagrr, DE^TROIO:^, MIGH.

ELECTRIC LI6HT, COMBINATION

ADAPTED TO ANY SYSTEM OF INOANDESCENT UGHTINa.

ALL APPLIANCES FOR THE EDISOH ELECTRIC LIGHT,

Illustrated Catalogues. Designs and Estimates Furnished on Application. Correspondence Solicited.

Office and Works, ) iiT-E«-i¥r -vrk-Dxr i
Show Rooms,

292-298 Avenue B, f
-W-t-W ICUHJV

| 65 Fifth Avenue.

T. W. WILMARTH & CO., 227 State Street, CHICAGO, ILL
AGENTS FOR OUR FIXTURES IN THE NORTHWEST.
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THE BEST or ALL
TRANSFORMER SYSTEM

OF INCANDESCENT LIGHTING.

SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPAC»TY, 500 16-CANDLE- POWER LAMPS.

Our Apparatus is of the Highest Efficiency, Mechanically and Electrically.

W£ GUARANTEE ITS OPERATION, AND

We are Prepared to Undertake the Oonstractlon of Electrical Plants of Whatever Magnitude.

COHE-EiSFOITDEIICE GOLICITED.

NATIONAL ELECTRIC MFG. CO
RAU QLaAIRE, WIB.

BA££R, BALiOH & CO., Gen'l Agta.,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

Union Depot Eote], Kansas City, Mo.
LITTLE, Mcdonald & CO., Oen'l Agts.,

141 East Seneca St., Buffalo, N. 7.
METOALF, BEED & CO., Western Agts.,

1617 Larimer St., Denver, Colo.

CHAS. M. BLANOHABD, Agent,
Girard Building, Philadelphia, Pa.

L. N. COX, Agent,
16 Fifth St., S. E., Washington, D. 0.

W. N. GRAY, Special Agent,
Boom 12 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa.

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower Building, No. 50 Broadway, New York City.

NATIONAL ELECTRIC DEVELOPMENT CO., History Building, 723 Market St., San Francisco, Gal.
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AUTHORITIES TALK.
sOi

Sir Win« Thomson^ F. R« S.^ and

Dr« John Hopkinson^ F. R. S«
— VERSUS

Mr. Bottomley and Mr. Harber.
sOs

Sir WILLIAM THOMSON, F. R. S.
The Univbbsitt, Glasgow,

June 19th, 1890.

I have tested the insulation of two specimens of Okonite Wire sent to me recently, and have found thoroughly satisfactory results for all

ordinary temperatures and potentials.

The thickness of the Okonite in these specimens was 1.8 millimetres (.072 of an inch), and its insulation resistance held good up to 7,500
volts. After the passing of current through it at this very high potential for some time, I found the insulation resistance for ordinary potentials only

reduced from G,700 (its original value) to 4,500 megohms per statute mile at 16° Cent.

I am well acquainted with Dr. Hopkinson's tests of December, 1880, which were submitted to me early in 1887, and I know the results of his

recent tests of the same specimens, showing no deteriorations, but actually an improvement, in the insulating quality after three-and-a-half years"

keeping.
I have also seen the published certificates of many practical men of different dates from March, 1886, to December, 1888, which give trust-

worthy evidence of the practical success of Okonite Wire for telegraphs, telephones, and electric light and power.

With this evidence before me, in addition to my own electric tests and examination of the insulating material in respect to toughness and
other mechanical qualities, I believe Okonite to be a very valuable material for the insulation of electric conductors in a large variety of practical uses_

(Signed.) WILLIAM THOMSON.

Dr. JOHN HOPKINSON, F. R. S.
WESTsrrersTER Chameebs,

5 ViCTOBiA Street, S. W., .Tune 19th, 1890.

In December, 1886, I made a series of careful and somewhat elaborate experiments upon Okonite Wire, and fully reported upon the same.

My report, of which I append a copy, was as complete as it could be at the time. One point it was then impossible to determine, and that, practically,

the most important point of all, namely, the question of the durability of the insulation.

It is almost impossible, in most instances, to judge of the suitability of any particular insulating compound for wires until it baiS
stood tbe test of time for some yea>Z>S. it so happened that samples of Okonite Wire that I tested in 1886 had been left with

me, and have remained in my possession ever since, parts of the same having been used in my laboratory and for various other purposes.

I have now again tested these samples, and append the tests, together with the results obtained in 1886. In the case of A and C, the test is

after one minute's electrification; in the case of B, and B, the test is a mean during an interval from one-half minute to five and one-half minutes from
first electrification; the temperatures are practically the same, viz.: 15°5C. in 1886, 15°C. now. Samples A and C have been immersed in water for five

days, Bj and B, for a shorter time. B, is a sample which had been twisted in 1886 for the purpose of ascertaining whether the material would stand

mechanical disturbance. B„ had six kinks made in it for a similar purpose.

A, in 1886 6,180 A, now 7,000 . . . Megohms per statute mile.

C, in 1886 7,590 C, now 11,680 ... do. do. do.

B, in 1886 5,435 B, now 11,740 ... do. do. do.

B2 in 1886 4,750 B„ now 13,700 ... do. do. do.

In ray last report I stated that I was most favorably impressed with the qualities of the wire, both on account of its high insulation and
mechanical reliability. Tests on the samples proved that the inSUlatlOn TTaS pi*aiCtlca<lly perfect, both for high and low potentials,

and that the insulation would stand very rough handling and a considerable temperature, without injury, and indeed with but slight reduction of its

insulation resistance. I can now add that the I*esult Of time bas ShOTVn that not only is the insulation excellent when made, and that it

will stand mechanical disturbance, but tbat for a term of tbree-aud-a-balf years it is perfectly durable,
and remains as good as at the first. (Signed.) .i. hopkinson.

:Oi

Buy the wire that stands the test of the highest authorities in the world and
is ordered in 1,000,000 feet lots by the largest buyers.

EOS

CENTRAL ELECTRIC CO.,
lie £118 FRANKLIN STREET, CHICABO.

Connected by Private Wire with Postal Telegraph Cable System.
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LOOK OUT!!

NOVELTIES
IKT

ELECTRICAL SUPPLIES
DISPLAYED BY THE

SAWYER-MAN ELECTRIC CO.

f
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DIRECT CURRENT ARC LIGHTING
^ ^

^t*t*t*t-H^^^

Westinghouse Electric

No further need for Double Carbon Lamps. The problem solved

by this company.

One pair of carbons one inch wide and three-eighths of an inch

thick, with a single mechanism, will run eighteen hours.

All Double Carbon Lamps may be improved and simplified.

The substitution of a single flat carbon will effect great economies

and greater certainty of operation.

The Westinghouse Electric Company is prepared to grant licenses

for the use of this valuable improvement on reasonable terms.

Lamp experts can be sent to overhaul your lamps at moderate
expense. Send sample of double lamp you desire to have made over.

THE WESTINGHOUSE ELECTRIC COMPANY,

PITTSBURGH, PA.
Boston, New York, Cincinnati, CFilcago, St. Louis, San Francisco,

Portland, Dallas, Charlotte.
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BURNLEY DRY BATTERY
FATEXTED Jannary, l^tM).

STRONGER tban any open circoit

BATTERY on the market.

BETTE R tiaD any Dry Battery yet prodnced,

The Uiost CVniipatt and iIil- Cliuapust. 90c jrt cell. Uiscoujitsiu

quautitics and to the trade.

CHiCAGO.'-Central Electric Co.

J. H. BUNNELL & CO.,
Sole MIrs. and

Gen. Agents. 76CortlandtSt.,N.Y.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., NEW YORK.

New York, July 1890.

MessrH. Haxazer & Hinniey
Gentlemen:— Please ship immediately the 100 bells ordered last

week. I have used your bells for the last five years and have found no

others equal to them. They are the Hest Electric Bells on EARTH.
Yours truly, Cr/^S. E. GOODRICH, Elcctriiian,

£0j Eighth Avenue.

T,'W. NEHt^, Montreal, Axent or Canada.
A. 8RCHBI8T A CO., Denver, Ae«nts for Colorada.
LOriS B, HETTF, 126 Ktfdy »t.. San FranciNco. Cal..

Agent for the Pacific Coast.

THE! IDZSAIa ZSNGINi:.
Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOK C.VT.VI.OGUE.

A.L.IDE&S01(,Haiiafactnrers

8PBINeFIEI.I>, lliL.

Chicago Office: 89,Lake Street.

SI, Louis Office: 313 Olive Street 1

NEWYORKBELTING&PACKINCCO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers In the United States of

Vulcanized Rubber Fabrics
FOR JIECHANICAL PUKrOSES.

RUBBER BELTING PACKING AND HOSE.

ENDLESS BELTS
Particularly adapted for Dynamo uses;

made of any width or length to
order, at a vreek's notice.

SALESROOMS:
PniLADELPHI.V, 3I1R Chestnut St.
IiOh;TON, 52 Siiminnr St.

OIlICACd. 1.51 Luke St.
ST. Loris. :ki7:iii N. Main St.
lIKN'VEli. lUll-llill 17th St.
l'II.\Hl,KST(iN, iwi Meeting St.
GR.\Nri K.M'IIIS, 1 Monroe St.
MINNE.Vl'til.lS, es South al St.
CLEVEL.VNIi, nil Superior St.
S.\N FK.iXlISi.U, 1, Mnin St.

SALESROOmS:
ATI..\NT.\, 115 Decatur St.
DETHCiri', lli-il Wnoihvard Ave.
BALTIMOUE, 12 N. Chnrles SI,
BUFFAI.d, 1-,'t I*\ViishiiiKloh SI.

KEW (tl(I.l':.\NS. S-12X. IVIers SI.
KANSAS CITY, l:i'. ai](l l:jl:l\V. rJtli St.
BICUMONIJ, rJ»: East Main St.

WHAT IS

CANVAS JACKET?^
INTERIOR CONDUIT « INSULATION CO.

iixr

INTERIOR CONDUITS

UNDERGROUND CONDUITS]

( Endorsed by the leading Architects, Builders, Electric Light Companies,
j Wiring Contractors and Boards of Fire Underwriters. Personally endorsed
( by Thos. A. Edison, Prof. Elihu Thomson and other Electrical authorities.

Are equtilly successful and afford Cheapness, High InsLlatlon

and Durability.

For Price lists, tramples and <]ieneral Information, address

INTERIOR CONDUIT $t INSULATION CO. '^* '«
^I^^^SfoL^so^n^pIiiae^t^^

^^""^

-x'^x:-

mn umm co.,

PUSH-BUTTON

SHELLS.
TORRINGTON, CONN.,

95 CHAMBERS STREET, NEW YORK.

PAisTE rr; cut-out
ROSETTE.

DOUBLE POLED.

CAP EASILY DETACHED.

ARTISTICALLY DESIGNED.

Patented.

A contact of 10 amp. is guar-
anteed bet'nreen cap contact

arms and binding strips on base
block.

H. T. PAISTE, I2th and Market Sts., Philadelptiia, Pa.

Kept in Slocit and lor Sale by all Prominent SUDDiy 'louses.

CHARifSMUNSON.pREsr.

FRANKGMOSSfSECY SiTbEAS.

28,30.32.34 & 36. S. CANAL Si.

SanFf^angisgo.

New Orleans.

PlTTSBUf^GH .

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

THE

Celebrated P. ^^ B.
ELECTRICAL COMPOONDS,

THE STANDARD PAINT CO.,
tSOI/E IHANVFACTDBKBIS,

59 Maiden Lane, - NEW YORK.
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Alternating Current Motors for Mining
Work.

The Willock mine, belonging to the Monoii-

gahela Gas Coal company and situated in the

first pool of the Monongahela coal region is

now operated with a complete alternating cur-

rent motor plant. The machines furnish power
in the production of coal, the working of the

pump and also in the operation of an enormous
ventilator which keeps a constant draught of

pure air in the mine. In addition the mine is

illuminated by the alternating current system.

The cut represents the Hercules mming ma-
chine equipped with the Tesia alternating current

motor of the Westinghouse company used in

the mine. This is the first mine in the Penn-

sylvania coal region where the alternating cur-

rent sj'stem is utilized extensively. A corres-

pondent of the Western Electrician who re-

cently visited the mine was much indebted to

John Werner, the mine foreman, a man who
is himself a mechanical genius of no mean
standing. During a

conversation with him,

he said: "I believe that

electric mining has no
greater prospects any-

where than just in the

coal fields of Pennsyl-

vania. The reasons for

this are so many that I

hardly know where to

commence to enumer-
ate them. Coal mining
in Pennsylvania was
never such a poor
trade as it is now, in

fact it is so bad that a

native born American
will have nothing more
to do with the work.

The result has been
that the business has

falleninto the hands of

foreigners of the very
lowest class, such as

Hungarians, Poles and
Italians. Then again

the price of coal has

gone down to such an
extent, the result of

that it is impossible

wound that as the load increases, the e. m. f.

rises. By the aid of a hand rheostat, the ad-

justments can be so made that the falling off in

the speed of the engine and the drop in the line

may be compensated for and a very close ap-

proximation to constant e. m. f. at the motors is

obtained, .'\fter the hand rheostat is once ad-

justed, it is unnecessary to make further adjust-

ments for the self-regulating devices are auto-

matic. Three wires from the collector at the end
generator shaft pass from the switch-board and
main line switches directly into the mine. On
the switch-board is a direct reading voltmeter

and an ammeter. The e. m. f. at the motor is

300 volts, in this installation.

Where the distance becomes very great, a

higher e. m. f. may of course be used. The
mine is wired with high class rubber covered
wire and the insulation of each wire is practi-

cally continuous from the time the wire leaves

the main switch in the power house until it

reaches the end of the circuit. At the entrance

Chicago & Lake Shore Electric Railway
Company.

The Chicago & Lake Shore Electric Railway
company has been incorporated to coni-truct and
operate an electric road for carrying passengers
and freight from Chicago to Fort Sheridan by C.

H. Remy, George O. Fairbanks and F. L.

Brooks.

The plans of the company have not yet been
completed, but it is probable that operations will

be begun at an early day. The company is capi-

talized at $1,000,000. Ground will first be
broken on the North Side, Chicago, it is believed,

and then the work of construction will be pushed
ahead. The line proposed extends to the northern
limit of Fort Sheridan, 25 miles from Chicago,
and it will therefore be seen that the enterprise

is one of more than usual magnitude.

course of competition,

to get any intelligent

men who will do the work for

wages a miner is able to make.
the small

This con-

dition of affairs caused the coal operators to

hail the application of electricity to a coal mine
with great satisfaction and I believe that it will

not be long before every mine in the country
will be operated by electricity. The advanta-

ges afforded by electricity in the operation of

a mine are so manifold that its use is bound to

become general. For instance, where a coal

digger was able to earn on the average $2.25
per day, the machine miner makes $3. AVhy?

because while the operator pays the miner less

for the production of each ton of coal, the man
can produce so much more with the aid of his

machine that he can make better wages now and
the work is less laborious. The operator pays the

coal digger §0.79 per ton of coal, but the pro-

duction of each ton with the aid of electricity

costs him only §0.49, so you see ther; is a pure
gain for the operator of §0.30 for each ton."

The electric plant consists of a thirty horse pow-
er quarter phase generator ot a capacity sufficient

to carry seven motors when cutting coal, at the

limit of the capacity of the coal company. The
generator is self-acting, self-regulating, and so

vi 1 1 RNA 1 IM. (.1 kktNi MOTORS FOR MINLNG WORK.

of e 'ch room and also at convenient points

through the mine, switches are located and
safety catches inserted. This insures safety

from short-circuiting and also allows any portion

of the circuit to be cut off from the generator

without interfering with the work in other parts

of the mine. From the switch in the room to

the coal-cutting machine the current is carried

by a three-wire cable. This cable is highly in-

sulated and covered with a protecting braid, so

that though it is frequently allowed to lie on the

damp floor and even in pools of water, yet no
inconvenience is noticed arising from this. It

is necessary only to have a jaw switch at the

motor with which the circuit can be opened and
closed. No regulator of any kind is used. The
only auxiliary apparatus connected with the

motor, with which the operator of the machine
has anything to do, is the switch to turn the

current on and off. The motor is completely

covered and there is no possible chance of get-

ting a shock through careless handling, it is

claimed.

The gas light committee of the San Francisco Board of

Supervisors has awarded the city contracts, the price paid

the California Electric Light company being for each mast

of t6,ooo candle power, S4-40 per night, and 55 cents per

night for each mast of 2,000 candle power.

Electric Fountain at Chicago-
Another interesting feature has been added

to the wealth of attractions at Lincoln Park,

Chicago. It is an elec-

tric fountain presented
the city by Charles T.
Yerkes and construct-

ed at a cost of $50,000.
The fountain was re-

cently completed and
when tested proved
thoroughly satisfac-

tory. The electric and
steam plants have not
yet been completed,
however, but it is

hoped everything will

be in readiness within

a couple of weeks. The
generating station will

be at the greenhouse
and the wires leading

to the fountain, which
is near the Grant mon-
ument, have been
placed underground.
Eight 4,000, candle-

power arc lamps will

be placed in the foun-

tain. The dynamo and
lamps are of the

Brush type. As the fountain will only play at

night the water pressure, it is thought, will be
sufficient to throw the stream to the height of

seventy-five feet. The fountain, with its electric

light effects, will be one of the most beautiful in

the world.

Smoke Nuisance In Chicago.

The Chicago Edison company has decided
to make arrangements at an early day to burn
hard coal instead of soft coal in its Adams street

station, thus leading in the movement to abate
the smoke nuisance which has so long afflicted

the city. This is a practical step and deserves
commendation. Smoke consumers, so-called,

have failed in Chicago, and they have been thor-

oughly tested, it is claimed. The only hope for

relief seems to be in the general adoption of the

electric motor in the business districts to sup-
plant the numerous steam engines When elec-

tric motors are used to hoist elevators, operate
machinery, etc, on the scale they should be the

city will not be constantly under a cloud. True,
the motor field is being developed rapidly but
the people of Chicago generally have not begun
to realize the necessity of making the change to

electric motors.
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Dynamo Room of the Livingston, Mont.
Electric Light Company.

In the accompanying cut is given a view of

the dynamo room of the Livingston Electric

Light company of Livingston, Mont. The two
generators are of the Thomson-Houston make.
The alternator is of 650 lights' capacity, and the

arc machine has a capacity of twenty lights.

The compound condensing engine, which

and self-induction are also practically avoided,

as well as the injurious effects resulting from the

expansion of the wire, which is very slight. The
elements in contact are sufficiently elastic to ad-

mit of this expansion without friction. To
avoid burning out the resistance, it has been
necessary to prevent the wire from attaining

that critical temperature at which the conduct-
ivity of a metal is altered resulting from a mole-

nVN.AMO ROOM OF THE I.U'INGSTON, MONT., El.FXTRTC LIGHT CO\IP.\NV.

operates the dynamo, is of the make of Mcin-
tosh & .Seymour.

Electric Heating.

In the illustration presented herewith is given

a view of the pressing room in the factory of F.

P. Seavey & Co., clothing manufacturers, Min-
neapolis, Nine pressing irons heated by electric-

ity are used. One of these irons is attached to

a pressing machine worked by a treadle. Before
electricity was used for heating, the iron

was provided with a hollow shell, into which
fitted a heated slug. Considerable time was lost

in changing slugs; this time is now saved, and
the fact that the temperature is constant has
greatly increased the serviceability of the appa-
ratus. Before the electric irons were installed

in the factory ten operatives were needed to do
the work which now rarely requires more than
six hands; at the same time the capacity of the

factory has been increased nearly 20 per cent

The plant was installed by the Carpenter-Nevens
Klectro Heating company of Minneapolis.

<-'. E. Carpenter, the inventor of the irons

which are used in the factory, writes as follows

in regard to some of the defects which had to

be overcome in the design of irons:

Many difficulties have attended the develop
meiil of a successful electric heater as applied

to sad irons, soldering irons and similar utensils.

Prominent among these difficulties to be over-

come, has been the deterioration or burningout
of the resistance used. Another difiiculty con-

sisted in placing the resistance upon a surface

which alone was to be heated. The resistance

must make good contact for the conduction of

the heat evolved, and yet the injurious effects

of the linear expansion of the wire or the metal

used, must be avoided, otherwise friction with

expansion and contraction would result. It was
also found difficult to pass sufficient current

through the resistance to raise the temperature
high enough to keep the surface plate or body
hot when using. All of these difficulties

have been overcome in the following

manner: By using the "zig-zag" wire resistance

a large amount of wire can be made to cover
almost completely a surface without bring-

ing any portion into contact with any
other portion, and so produce a short

circuit. By this means also magnetism

cular change produced by the combined action

of high temperature and the electric current.

This danger has been avoided by improving the

conductivity for heat of the electrical insulating

element between the wire and the surface of the

body to be heated, so that the difference in tem-
perature between the heater and the heated sur-

face shall be as small as possible. The wire

cannot reach, therefore, such a temperature that

the use of pressure in promoting the conduct-
ivity for heat. By the use of a metal such as

iron, the electrical resistance of which increases
with an increase of temperature, the apparatus
is made quite self- regulating, so far as temper-
ature is concerned; since when the working
parts are cold the resistance cannot become
much heated until the plate itself becomes hot,

which reacts upon the resistance, raising its

temperature,which in turn increases its res stance
and checks the flow of current.

It has long been thought by practical elec-

trical engineers and others, that electric heating
could not be economical with the present
method of producing current. While there is

twice as much heat in gas and other means of

heating as electricity, the electric heater is still

economical, from the fact that, if properly con-
structed, all of the electrical energy supplied to

such apparatus can be used in doing useful

work, while with gas, for example, this is not
the case. This fact will be appreciated in con-
sidering the great loss in the heating of such
utensils as sad irors. For example, in laun-
dries where gas is quite generally used for this

purpose two irons are used with one operator.

The surface of these irons is radiating heat, the
one losing heat for this reason while being
heated, and the other losing heat from the lop
and sides, principally by radiation while in use,

and by conduction in evaporating moisture in the
material ironed. It will be seen therefore, that
there are two radiations and one conduction, or
three losses, which in ordinary practice are
nearly equal. In the electric iron where the top
and sides of the iron do not become heated, two
of these losses have been eliminated, a result

which makes it more economical. The same
fact may be stated regarding the use of solder-

ing irons, especially where the heat is confined
to the point of the iron.

Great saving is also found in the use of the
iron for baking griddle cakes; the electric iron

which consists of a very thin plate under which
the heat is distributed almost perfectly and
equally. It very quickly heats the surface plate

when required for use. In the use of gas for

this purpose, it becomes necessary to use a plate

of considerable thickness for conducting and
distributing the heat equally throughout the
plate, as gas does not equally heat it. The plate

must be kept heated constantly so as to be

ELECIRIC HEATING.—

V

deterioration takes place, without first heating
the working parts of the apparatus far more
than IS necessary for practical use.

To improve the conduction of heat of the
electrical insulator between wire and plate, it is

necessary that the joint formed between the
different elements should fit as closely as pos-
sible, which is accomplished by the use of a

compressing plate, as illustrated and described
in the last issue of the Western Electrician,
where screws passing through the compressing
plate engage threaded sockets in the body to

be heated. A further advantage is gained by

lEW IN A PRESSING ROOM.

ready for use between certain hours, in hotels

and restaurants, but the electric iron is always
ready at a moment's notice and only takes cur-

rent when in actual use. The use of iron wire

in good contact with the plate, so that the

plate becomes heated rapidly to the tempera-
ture required, adds materially to the conven-
ience of this apparatus as well as the economy.

The Parrish Electric Light, Vower & Heat companyhas
been incorporated at Nevada, Miss.; capital stock, $i::o,-

000. Samuel Brown is president, and Eugene Parrish

secretary.
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Contact Device for Electric Railways.

A novel method of making contact with the

overhead conductor of an electric railway is

represented m the illustration. The arrange-

ment is the invention of Frank J. Sprague. For
making contact Mr. Sprague employs two arms

in the form of rollers instead of the ordinary

trollev wheel. The rollers, Fig. i, are placed

above the car in pro.ximity to each other and in

1
KIU. I. LXtNlACr DEVICE FOR ELECTRIC RAILW.WS.

a substantially vertical position, as shown. Fig. 2.

These arms or rollers are free at their upper ends,

and at their lower ends are supported by springs.

They are free to move on their supports, and
are so situated that when the car is in operation

thev extend up one on each side of the over-

head conductor and both in contact with it. The
conductor is elasped between the rollers, and by
it they are both inclined away from each other

to some e.xtent and meet it at an angle, so as to

make an underneath or upward pressure con-

tact. A cord is attached to each roller, as in-

dicated, and extends to within reach of the

motor man. The advantage claimed for this

Electrical Elevator.

The accompanying cut illustrates a model of

an electrical elevator w'hich contains some inter-

esting features. The machine was designed
with a view of obtainmg a perfectly smooth
quick motion directly from an electric motor,
without the intervention of an hydraulic system
gearing or belts.

The simplicity of the machine is seen at a

glance. The traveHng sheaves run to and fro on
a revolving screw, which is geared to an electric

motor of ample power. The motion of the car
is controlled entirely by the motor. This is

started by a switch in the car. The safety de-
vices on the car are the same as ordinarily in use
on the best makes of elevators, and an extra

safety device on the travehng nuts prevents the

elevator from going too far up or down in the
hatchway. It is perhaps needless to point out
that should anything happen to the motor or ma-
chinery, it is evident that any weight on the car

ELECTRIC

passing switch-plates interpolated in the con-
ductor either or both of the rollers may be
drawn down by band, so that they pass under
the switch-plate, making an underneath contact,
or being flexibly mounted, they may themselves
be depressed by the pressure of the switch-plate,
so as to pass beneath the same,

ELEVATOR.

cannot revolve the screw. The screw-shaft is

mounted on three pillars of cast iron. The up-

permost part of these contains the bearings for

the shaft. From the center of the screw to the

ends the threads are respectively right and left

handed. Mounted on the ends are sliding nuts,

each of which has two horizontal arms at right

angles to the shaft. On these arms are placed
the traveling sheaves, generally two double
grooved sheaves on each side, over which the
ropes are wound. The ropes are securely
anchored to the pillars farthest away from the
elevator, and then pass through the hatchway to
the car.

The electric motor is a series wound machine
made reversible, and of ample power. The motor
is geared directly to the screw shaft, and is of a
low-speed type. It is under perfect control of
the operator in the car. The motor switch, it

may be mentioned, is similar to the device used
for controlling the speed of electric railway cars,

and is connected with the stopping and starting
rope. Chadbourne, Hazelton & Co., Philadel-
phia, are handling this elevator

Detecting Irregularities in Railroad
Tracks.

The apparatus illustrated in the cuts was de-
signed for the purpose of facilitating the detec-
tion of irregularities in railroad tracks. The
device is attached to a car which is run over the
tracks that it is desired to inspect. At points

ITG. I. DETECTING IRREGULARITIES IN R.\ILROAD TRACKS.

where one track is higher or lower than the

standard a valve connecting with a vessel con-
taining some liquid coloring material such as

paint is opened and sufficient fluid escapes to

mark the spot. The track repairers following

the car will have their attention called to the

faulty points by the paint spot.

From a bar on the car are suspended two
electro-magnets which are located near two
valve stems. When the current from the bat-

MG. 2. DETECTING IRREGULARITIES IN RAILROAD 1 RACKS.

tery in the car enters the coils the ends of the

valve stem in proximity to the magnet are at-

tracted and the valves are opened. In Fig. i

// is the electro-magnet, G the valve stem and
iJthe valve. The magnets are connected to a

circuit maker and breaker illustrated in Fig. 2

which consists of a pendulum or vibrating bary"

suspended on a short shaft A', journaled in bear-

ings in upper ends of two opposite brackets Z X,

mounted on a base-piece .)/, made of non-

conducting material, and having a longi-

tudinal slot .S' in it, throuijh which the end of

I JG. 3. DETECTING IRREGULARITIES IN RAILROAD TRACKS.

pendulum y depends and moves, and at oppo-

site ends of the slot at one side are metallic

pieces O O, with which pendulum _/ will contact

if sufficiently vibrated. The pendulum / is

connected by wire F with a battery, and the

pieces O are respectively connected by wires, so

that if the pendulum comes in contact with

either plate an electrical circuit is established

through the armature and battery so long as the

contact between the pendulum and plate con-

tinues. The pendulum s suspended in insu-
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lated bearings, so that there is no electrical com-
munication between it and the brackets, and its

shaft A' is extended through one of the bear-

ings and has a coiled spring slipped on it and
reta ned by washers and nuts i? on the threaded

end of shaft A', as shown. This spring acts to

pull the shaft outward and cause pendulum J
to bind in its bearings, so that it does not vi-

brate too freely, and nuts R permit the tension

of the springs to be regulated.

Two pendulums may be used as shown in

Fig. 3, and this is the more preferable arrange-

ment.
These two pendulums swing side by side, and

KIG. I. TERCUSSION CAP LIGHTNING ARRESTER.

are prevented from striking together by means
of an impact cushion C.

The operation is briefly as follows; The ap-

paratus mounted on the car is carried over the

road at a fixed and uniform rate of speed.

Owing to the mounting of the pendulum it can
only swing in a plane perpendicular to and
transversely of the track. Experiment has de-

termined the fact that when so arranged the

pendulum or pendulums will remain at rest and
perpendicular to the plane of the track so long
as the latter is mathematically and practically

correct for the speed at which the car is mov-
ing, even when rounding curves. When, how-
ever, one side or the other of the car is elevated
or depressed by irregularities in the track-rails,

one pendulum moves by gravity toward the

lower side of the car, and if the irregularity of

the track-rails is so great as to cause the pendu-
lum t5 move into contact with one of the plates

O an electric circuit is established from the
battery through one of the electro-magnets,
which, as described, causes the opening of

a valve in a pipe leading from the fluid-

reservoir on the car, and permits the escape of

fluid upon the ends of the cross-ties at that side

of the track which is too low. .\s soon as the

FIG. 2. PERCUSSION CAP LIGHTNING ARRESTER.

pendulum moves back into a vertical position

the circuit is broken, and the flow of litiuid

ceases, as the valve is closed by counteracting
springs or the action of the escaping fluid there-

against. The inventor is John liolan (Irover of

Marietta, Ga.

Percussion Cap Lightning Arrester.

The accompanying diagrams illustrate a novel
modification of a comb lightning arrester, re-

cently invented by J. J. O'Connell, electrician of

the Chicago Telephone company. In this ar-

rester ordinary percussion gun caps are em-

ployed to break the arc which often follows the
static discharge. The heat produced by the
current when an arc is formed explodes the cap.

This action blows out the arc. The caps are

placed on the teeth or nipples of the center
piece, as shown. This piece which connects
with the ground is raised a little above the two
outside combs to facilitate the insertion of the

caps. Mr. O'Connell states that he has put this

arrester to a practical test, and that it has worked
admirably. Figs. 1 and 2 show the simplest
form of the arrester. In Fig. 2 one of the caps
is at the point of explosion.

Figs. 3 and 4 show an improved modification
of the invention. Fig. 4 represents the device
in action. In this form of arrester the percus-
sion caps are placed upon insulated nipples.

Resting upon each cap, as represented, is a me-
tallic flap or hinged-piece. This piece connects
with the ground. The line connections are little

pointed metal rods set close to but not touching
the caps on the nipples. To provide for a suc-

cession of discharges the arrester may be fitted

with any number of flaps and nipples. The
action of the device may be explained in a few
words: The static discharge jumps the small air

space between a metal point and one of the ruw
of percussion caps. This action starts an arc

at this point, and the heat thus produced ex-

plodes the cap. As this explosion throws up the

hinged-flap, and as the nipples are insulated, the

ground connection is broken and the arc is thus
extinguished. After the explosion the flap falls

back into place again.

National Electric Light Association.

Appended is a list of topics prepared by the

committee on papers of the National Electric

Light association for the convention at Cape
May August ipth. The name following the
topic is that of the member who has been asked

PERCUSSION CAP LIGHTNING ARRESTER.

to prepare a paper or open the discussion on the
subject. The list follows:

Electrical Industries and the World's Columbian Fair

—

J. P. Barrett, Chicago.
Electric Light as Supplied to .Steam Railroads—W. H.

Markland, Altoona, Pa.

Standards of Economy in the Generation of Power and
Steam under best Conditions- -Editor of Power-iiteam^
New York.

Triple Expansion High Speed Engines for Central
Station Work—E F. Williams, Beloit. Wis.
The Model Boiler-Room and the Duties of a Fireman

—

Jarvis B. Edson, New York.
Ferranti Station, London, Eng.—Caryl Ilaskings, Lynn,

Mass.
The Proper Care and Management of Alternating Cur-

rents—T Carpenter Smith, Pliiladelphia.

Distribution of Energy by Alternating Currents and
Transformers, and the Proper .Method of Proportioning
Conductors—A. H. Rohrer, Lynn, Mass.
The Proper Basis for Determining Electric Motor Rates— \\. L. Lufkin. New York.

Actual Cost of Furnishing Arc Lighting (1,200 Candle
Power and 2,000 Candle Power Lamps) Under the Best
Possible Conditions— J. C. Ayer, St. Louis.

Municipal Ownership of Electric flighting Plants— M.

J. Francisco, Rutland. Vt.

Accidents in Electric Lighting Stations and Plants

—

Prof. Charles R. Cross. Boston.

Care and Labor in Electric Light Stations, and Its

Value— .\. J. IleCamp. Philadelphia.

How Can the National Electric Light Association Best
.Serve the Interests of Central Station Companies?—C. R.
Huntley. P.uff:do. N. 'S'.

The repoits of the following committees will

be considered by the convention:

Committee on National Insurance Rules— George C'ut-

ter, chairman: Committee on Electrical Data, A. J. De-
Camp, chairman; Committee nn Copper Tariff, Charles A.
Brown, chairman; Committee on Underground Conduits
and Conductors. Joseph E. Lockwood, chairman; Commit-
tee on Revision of Constitution. M. J. F"rancisco, chair-

man: National Committee on Legislation, Allen R. Foote,

chairman; Committee on Relations between Manufactur-
ing and Central Station .Companies, Marsden J, Perry,

chairman: Executive Committee, C. H. Huntley, chairman:
Finance Committee, John A. Seely: Secretary and Treas
urer's Report, .\llen R. Foote.

.'\t each session of the convention a call will

be made for the proposal of questions and for
the introduction of resolutions to be considered
at subsequent sessions.

Members desiring to take part in the discus-
sion of any subject stated or proposed, who send
their names to the secretary previous to the time
appointed for its consideration, will be called

upon by the president, and be given time before
the subject is opened to the convention. By
this means every member can secure recognition
and time to express his views fully on any sub-
ject that may come before the convention.

^ j,::7»^^^^M,ffiO^.

in;. 4. lERCUSSION cap lightning ARRESTER.

An announcement of an order of proceedings
will be made for each day on the preceding day.

The subjects and reports will be taken up in the

order there named, and will be held under con-
sideration until finished. Each afternoon ses-

sion will be prolonged until the calendar for the

day has been cleared.

The last session will be an executive session

to be attended by active members only. The
matters to be brought before this session include
the secretary and treasurer's report, the report

of finance committee, the report of executive

committee, the report of committee on revision

of constitution, the election of the executive

committee, and the selection of next place of

meeting.

Hydrocarbon Vapors in Arc Light
Carbons.

An improved electrode for arc lamps is illus-

trated in the cut. L. Sanderson of Dublin, Ire-

land, the inventor, some months ago patented
an improvement in electric arc lighting, which
may be briefly described as consisting in supply-
ing hydrocarbon vapor to the arc through a
hollow electrode, and from a tightly-fitting

fibrous plug at the cool end of this electrode.

The plug is allowed to absorb hydrocarbon

rjA.1^ p^tira f'i^ui n^'S-

liquid. .\ minute quantity of vapor finds its

way into the vacant space in the electrode be-

yond the plug. It here becomes highly heated
and in this stage enters the arc. Ky this means
the li.ght is, it is claimed, very greatly improved.
A difficulty has, however, been experienced. It

is that carbon is sometimes deposited at the

point of the electrode where the arc is exhibited,

and the passage of the vapor is impeded. To
overcome this trouble here Sanderson inserts a
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thread of asbestos or like mineral fiber into the

void space in the electrode beyond the tightly-

fitting plug, but so, nevertheless, as to leave the

space freely open. This thread does not act as

a wick. In fact, the fibrous plug prevents any
liquid passing to it, and the thread need not be

in contact with the plug. The thread, indeed,

is entirely inactive except at the point of the

electrode where the arc is displayed, and here it

operates to prevent the growth or "mushroom-
ing" of the carbon.

In the illustration ^ is a vessel containing

hydrocarbon oil, or it may be a hydrocarbon
such as vaseline, which when cold is solid.

B is the hollow carbon electrode, and C is

the tightly-packed fibrous plug, which allows

only a small quantity of hydrocarbon to be

vaporized within the electrode. This electrode

is used in conjunction with a second electrode

of carbon, which may be either hollow or solid.

D is the asbestos thread. It does not fill the

passage in the electrode, and offers no appreci-

able obstruction to the flow of the hydrocarbon
vapor.

Illuminating gas may be supplied to the hol-

low electrode in place of the hydrocarbon liquid.

Gas has the same tendency as hydrocarbon
vapor to cause deposition of carbon at the point

of the electrode so as to clog the passage

through it, and this is prevented by placing an

line east to tap the country lying in the vicinity

of Washington Heights and Fernwood.

Experiments -with a Ruhmkorff Coil
and Incandescent Lamp.

The following description of several interest-

ing experiments with a Ruhmki^rff coil and in-

candescent lamps is taken from an article by

J. Laffargue in La Nature:
If two bent wires, each supporting an incan-

descent lamp, are attached to the terminals of a

Ruhmkorff coil, it will be noticed that the two
lamps will be attiacted toward each other at the

moment that the current is passing, Fig. i. The
phenomenon is especially marked when the

lamps are distant from each other about .12 to

.2 inch. The supports must be very flexible.

A No. 18 B. & S. copper wire insulated with

rubber, it is stated, is well adapted to the purpose.

It is important that sparking between the lamp
sockets be avoided. A single lamp may be sus-

pended and the other held in the hand. The
attraction takes place as before. A lamp placed
upon a terminal of the secondary becomes lu-

minous, Fig. 3. It is sufficient to bring the

lamp nearto a terminal to secure a lively glow;
Fig. 4. If a lamp is suspended by a flexible

wire, Fig. 5, and some point like that of a knife

blade which is connected with the other terminal

be touched to it, an attraction is established and

^^lifT'

EXPERIMENTS WITH A RUHMKORFF COIL AND INCANDESCENT LAMP.

asbestos thread in the passage. The use of a

thread is not essential. All that is required to

prevent the clogging of the aperture at the point

of the electrode is that a few fibers of a refrac-

tory material other than carbon should be there

present. No deposition or mushrooming of the
carbon then takes place.

The Calumet Electric Road, Chicago.

Frank Rae of Detroit has secured the con-

tract for the equipment of the Calumet electric

road, Chicago. The contract calls for one
generator, three motor cars and trucks and two
miles of roadbed, to be completed by October i.

When this is finished the work will be continued
until the entire route is equipped. The Detroit

Electrical Works will do the construction work,
and the Rae system will be installed.

The complications which have retarded the
work on the Calumet electric railroad are being
removed. The city council has passed an ordi-

nance extending the time in which the first sec-

tion of the road, from the works of the Illinois

Steel company in South Chicago to Stony Isl-

and avenue, must be laid, and J. J. Harvey, the
president of the road, has agreed to the condi-
tions exacted by the council. Two blocks of
track on Ninety-third street and about a block
on South Chicago avenue have been laid, and
work on the eastern portion near Calumet
Heights and Dauphin Park has been steadily
carried on. Operators in the Morgan Park
district expect cross lines to be run from this

a constant glow is observed. Of course these

experiments may be modified at will.

The above described experiments were recent-

ly repeated by C. H. Rudd of the Western Elec-

tric company, Chicago. The apparatus used by
Mr. Rudd consisted of a J4 inch induction coil,

a Grenet cell and two iio-volt Sawyer-Man
lamps. All connections were made with bare

copper wire, about No. 14 B. & S. gauge. It

may be mentioned that with the one Grenet cell

the coil gave a disruptive discharge of about

5-16 of an inch, and a clean spark of about 3-16

of an inch. A rough estimate of the e. m. f. of

the secondary was 5,000 volts. The experiments

were made in a book vault with the apparatus

on a dry white pine shelf and the experimenter

standing on a cement floor. The atmosphere
was dry. The first test was as follows: The
coil was set in action with the secondary circuit

entirely open, that is, with no wires in the bind-

ing posts. The experimenter standing on the

cement floor, touched one binding post with his

index finger. Under these conditions he ex-

perienced no difficulty in drawing a spark and
receiving a smart shock from the one terminal

of the coil. This first experiment proving con-

clusively the well-known fact that so-called insu-

lators are after all merely conductors of high

resistance, indicated that there should be no

difficulty, if proper conditions could be secured,

of performing the other experiments. The next

test was with the lamp held in the hand and

brought into contact with one binding post.

This was not successful. It may be here stated
that whenever the experiments were made with
the lamps and one terminal of the secondary
coil with the operator standing on the cement
floor and having no direct connection with the
other binding post, the results described by Laf-
fargue were not obtained. When, however, one
terminal of a lamp was attached by means of
the bare copper wire with one binding post and
the globe of the lamp was placed in contact
with the other binding post, a glow, or what
might be described as a "brush discharge," was
observed. This phosphorescent effect which
closely resembled that obtained by rubbing the
head of a sulphur match with a moistened

FIG. I. SWITCH FOR OVERHEAD ELECTRIC RAILWAY.

finger, was seen at the point of contact between
the globe and the sctew of the binding ' post.

The light at the point of contact was, of course,

reflected from a number of points of the polished
glass globe. This should be noted, as Laffargue
fails to state at what point in the lamp the
glow appears.

Mr. Rudd concluded that if the greatest care
was taken to secure the highest possible insula-

tion between the coil and the experimenter the
glow would be less pronounced, but he believes
that inductive action would take place where
conduction ceases; in other words, after secur-
ing the highest insulation, the eifect, he thinks,

might be due to a condenser action. This ac-

tion in such experiments as these, it may be
noted, is of more importance than might at first

be supposed.

Switch for Overhead Electric Railway.

An overhead switch for electric railway work
is shown in the accompanying cuts. In Fig. 3

FIG. 2. SWITCH FOR OVERHEAD ELECTRIC RAILWAY.

is given a plan of the appliance. A B and C B
represent the two tracks.

In Fig. I the car is traveling along the track

A B. When the trolley wheel reaches the point
E, it opens a space wide enough to allow the

trolley wheel to pass. After the wheel has
passed, the fin springs back into its original po-
sition. When the car is traveling on track B C,

as shown in Fig. 2, the fin .£ Z* is passed over to

E C, allowing the trolley wheel to pass along the
track B C. Practical experience has demon-
strated that it is practically impossible for the
trolley wheel to jump the track, no matter at

what speed the car may be running. The base
on which the fins are placed is galvanized sheet
iron, and the fins, or more properly the switches,

are made of saw blade steel. The trolley

wires are fastened by clamps to the ends of the

switches, and do not necessitate soldering. The
whole is supported by guy wires, fastened to lugs

extending at right angles to the switch, as shown

FIG. 3. SWITCH FOR OVERHEAD ELECTRIC RAILWAY.

in Fig. 3. The switch is introduced by the Illi-

nois Electric Material company, Chicago.

Fan motors are becoming indispensable in sick rooms
during e.\cessive hot spells. George A. Redman of the

Brush Electric Light company, Rochester, N. V., cites two
interesting installations of this kind, made necessary by a

recent hot spell in the Flower city. An invalid who found
it necessary to have some one fan her constantly, had a

large fan placed over her bed. It was operated bj' a C. &
C. motor in another room. The other installation was in

the room of a man who had a broken knee cap. A fan-

motor was put in his room, and he found life quite endur-

able. In both cases the installations were successful.
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In this issue is illustrated a novel lightning ar-

rester in which ordinary percussion caps are used

for breaking an arc following a static discharge.

It is stated by the inventor of the device that its

operation in practical service has proved satis-

factory.

We give a selection from Dr. Oliver Wendell
Holmes' poem on the electric train in this issue.

The rhyme is not in the best vein of the autocrat

of the breakfast table. The poem appears to

be "spun out." No one will deny however that the

idea of identifying the trolley poles as "witches'

broomsticks" is a humorous and ingenious con-

ceit.

In another column is presented a list of the

topics which it is proposed to discuss at the con-

vention of the National Electric Light associa-

tion at Cape May, .August 19th. If the literary

programme as thus arranged is carried out the

association meeting will prove of a highly in-

teresting and instructive character. It will be

noticed that among the topics to be considered

is "Electrical Industries and the World Colum-
bian Fair" by City Electrician J. P. Barrett of

Chicago, .\ccording to all reports there will

be a large attendance at the convention, and the

delegates are promised a thoroughly enjoyable

time.

In the Western Electrician of July 26th

appeared an article entitled "Who is the Inven-

tor?" The cuts which accompanied the article

were photographic reproductions of drawings of

patents which had just been issued to two in-

ventors. The first claim of each patent was
also given. The drawings and the claims were

so nearly alike that we thought at the time that

it would be difficult for any to tell to whom the

invention really belonged. At the same time we
stated that the issue of patents to two inventors

for apparently the same thing seemed to

indicate a looseness in the working of

the Patent Office. In the present issue appears

a communication from Thomas D. Lockwood in

regard to the question "Who is the Inventor?"

Mr. Lockwood thinks the Patent Office was
justified in issuing two patents. For his reasons

our readers are referred to Mr. Lockwood's
communication. Suffice it to say that we are

not convinced that the patents do not cover the

same invention.

In this issue an account is given of some
highly interesting and suggestive experiments

with the induction coil. Up to within a short

time ago the action taking place in the dielec-

tric in proximity to conductors carrying cur-

rents has received, comparatively speaking, but
little attention. Our most practical experiment-

ers have for the most part confined their investi-

gations to phenomena which may be said to be
more particularly related to the conducting
medium proper than to the surrounding insula-

tion. The experiments referred to, although
perhaps possessing no novelty to many, suggest

most forcibly the fact that effects which at first

sight are attributed to conductive action may be
in reality, in part at least, due to induction. It

is known that induction may take place through
a dielectric, and we say a current is induced
into a second conductor. We know also that if

a circuit be made from one electric body to

another the second body is electrified. Just

how close is this relation it is difficult to say.

The study of the action of alternating currents

upon the adjacent dielectric is daily becoming
of more importance, and it is just such simple
experiments which, if often repeated and closely

studied, lead us to a clearer and more perfect

understanding of the subject.

Nelson W. Perry in this issue discusses in

an interestingway the question, What constitutes

a dangerous current ? It will be noticed that

in all the instances of which he speaks, persons
were shocked by electric currents as a result of

gross carelessness. Wires carrying electric cur-

rents seem to possess a fascination for a great

many persons. They are apparently harmless,

and a desire to find out whether the danger of

coming in contact with them has not been great-

ly exaggerated seems to possess persons whose
intelligence ought to convince them of the haz-

ardous nature of making experiments with con-

ductors. An electrical engineer in charge of a

lamp-testing room recently stated that he ex-

pected each one of his men to receive a smart
shock before becoming a cautious, careful work-
man. This matter of pointing out that electric

wires should not be handled by ignorant per-

sons is threadbare, yet the topic must be
treated for a considerable time yet, apparently,

before two facts are generally realized; first,that

electric conductors are safe if let alone; second,

that they are dangerous if ignorant persons in-

stitute experiments with them. When these

ideas are generally understood there will be an
end of most of the foolish talk about the dan-
gers of electric lighting and accidents will be of

very infrequent occurrence. Mr. Perry speaks
of the shocks of varying intensity which might
be received on an electric car; it is of course
thoroughly understood that passengers could

not receive such shocks. This fact while per-

fectly patent to a reader familiar with the oper-

ation of electric cars may not be as well under-
stood by some who read Mr. Perry's paper and
therefore should be emphasized. In discussing
what constitutes a fatal current of electric-

ity Mr. Perry assumes one ampere as a quan-
tity which if passed through the vital part of

the human body will cause death. We do not
imagine any one will say that Mr. Perry
has fixed upon a figure that is too low.

Electricians, we imagine, will insist that one
ampere is far too high. G. E. Fish for ex-

ample in an article in the Western Electric-
ian some months ago stated that a series of ex-

periments had led him to believe that two-tenths
of an ampere constituted ordinarily a fatal cur-

rent. Mr. Perry does not believe that the re-

sistance of different persons differs as widely as
one would naturally conclude who has compared
the statements of experts on this subject during
the last year or two. Mr. Perry fixes upon 1,000
volts as a fair average, and states that in his be-
lief the resistance to the electric current varies no
more widely in human beings, than their sus-

ceptiblity to the power of a poisonous drug.

During the last few weeks in which the
appointment of an expert to take charge of the
electrical section of the World's Fair has been a
topic of interest in Chicago, there has been con-
siderable inquiry relative to the duties con-
nected with the office. "Tell us what the office

is to be and we can tell who will be the best
man to fill it," has been a frequent remark. At
the present time we think it absolutely impos-
sible to find any answer to this important in-

quiry. In the discussion in which the electrical

fraternity has engaged in regard to the appoint-
ment two points have been emphasized. In the
first place it has been urged that-the expert who
is to take charge of the electrical section must
be a practical man, well fitted by experience to

organize a magnificent exhibit. He must not be
a scientist only, it has been stated, but a man
of practical experience who is qualified

thoroughly to arrange to the best advantage an
enormous power plant. There are others who
emphasize another point. The expert who is at

the head of the electrical section they say need
not be a "practical" man; that is, experience in

the actual operation of p'.ants need not be a
qualification; but he should be pre-eminently a
representative of the highest electrical talent in

America; his name should create the same con-
fidence in an American exposition that Sir Wil-
liam Thomson's would inspire if used in connec-
tion with an English World's Fair. He should
be, it is urged, a man who is cognizant of the
last word in electrical science and thus be able
to meet on their own ground the ablest electri-

cians of the world. The "practical" duties it is

stated, could easily be delegated to men abund-
antly able to discharge the duties of electrical

engineers. These are the two views of the case
which one hears presented vigorously when
members of the Chicago fraternity discuss the
appointment of an expert. No one will deny
that each side makes a strong point. But it

may be stated that the duties of the expert may
not comprehend both the practical and the
scientific side. It is possible that when all the
authorities of the Columbian Exposition reach
the electrical section they may determine to

appoint two men to take charge of the depart-

ment. The directors of the World's Columbian
Exposition, the local corporation, may make one
appointment which would probably be that of a
practical man, while the national commissioners
may make a second selection. There would
then be no difficulty in selecting representatives

of both the practical and the scientific side of

electrical engineering. It has been suggested
that at the present time the discussion of the

appointment is premature. We do not think so.

Too much thought cannot be devoted to a sub-

ject of such interest to the electrical world. The
Western Electrician and the electrical fra-

ternity of Chicago want to see the best man in

the position, whoever he may be. The free dis-

cussion of the matter ought to be, we think, of

assistance to the directors of the World's Colum-
bian Exposition in the selection of the right man
or the right men.
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Ths Taunton Dynamo.

The dynamo shown in the cut was recently

exhibited in the Royal show at Plymouth, Eng-
land, where it was driven by an oil engine. It

was designed by T. Hawkins. The machine is

shunt-wound and gives 30 amperes at go volts

at 1,180 revolutions per minute.

The field magnets are made of wrought iron,

bolted to the bed plate where the cross-section

has been increased, and the armature has one

TAUNTON DYNAMO.

layer of wire wound drum fashion. There are

only two turns of wire per commutator bar.

There is no lead to the brushes, and the work"

can be increased 50 per cent, above full load

without sparking; in fact, there is no need for a

rotating brush holder, and" the -makers intend

discarding it. "-
'

The bearings are long, fitted with white
metal, and have sight feeding lubricators. The
cut is reproduced from the London -Electrical

Review.

Triplex Electric Pump.
The illustration presented herewith represents

a type of triplex electric pump, recently placed
on the market by the Goulds Manufacturing
company, Seneca Falls, N. Y. The machine is

a compact combination on one bed-plate of a
motor and pump. By the use of a triplex pump
the makers claim to obtain a practically unvary-
ing resistance to the action of the motor, and
thus reduce the wear and tear in the last-named
portion of the combination. A number of these

triplex pumps, it is stated, are in operation rais-

TRIPLEX ELECTRIC PUMP.

ing water for house tank supply, elevator

service, etc.

East Cleveland Electric Road.
The Cleveland Leader has recently made a number of

severe attacks against the East Cleveli\nd Railroad com-
pany, alleging that it had caused a number of serious ac-

cidents by careless operation of its electric cars. H. A.
Everett, president of the company, made the following

statement in regard to the matter to the representative of

the Western Electeiciax:
"The two days of the Bamum season we carried 70,000

passengers without injury to any one, except one boy, who
was a trespasser on the car, stealing a ride, and jumped
under another motor car. The Leader articles are almost
entirely made up from misrepresentation of the facts, al-

leging that invariably all accidents happen from the trail

car, when as many have happened from single motors.

Thev purposely suppress any of the reports in regard to the

fatal accidents from horse cars. Within the last year, in

the summing up of accidents which they stated the other

day, there is not one single case but what contributory

negligence can be proved against the parties injured, save
to the one, the Murray Hill accident on our road, which
resulted in the breaking of one man's leg

'"In a year the electric motors have carried about 12,000,-

000 passengers, and this is the only case that I know of

wherein there was not contributory negligence. They
purposely stated the other day that a servant girl on Pros-

pect street, was laid up in the hospital for four weeks from
injuries, caused by coming in contact with the trolley wire.

That statement is absolutely false; and we proved in court

from the girl herself that she was not laid up for four
hours.

"The claims which they set up of horses having been
killed by the current \vill not bear examination, as the

horses have been killed as soon as a slight burn has shown
on them, and in all events no horses have been killed from
the current from our wires We have knocked down a

couple of horses, but no particular injury was done to

either of them.
"The motor cars in this city have taken oflf from the streets

2,500 horses, and of course any one can appreciate what a
great sanitary' benefit that is. The motor cars are running
fully twice as many miles per day as were run by horse
cars on the corresponding day a year ago."

For Electric Street Railways.

In the accompanying cut is shown a new
electric headlight as it appears attached to the

bonnet of a car. It consists of a plated copper
reflector like that of a locomotive headlight,

fitted, however, with an incandescent lamp.
The reflector forms the body of the lamp and is

fitted with a hinged door to exclude dust and
dirt. The stand by which it is affixed to the

car bonnet has an adjustable joint, as shown in

cut which makes it possible to direct the rays of

light at any angle of deflection desired, to illumi-

nate the track ahead, A switch under the bon-

FIG. I. FOR ELECTRIC STREET RAILWAYS—HEADLIGHT.

net, which cannot be seen in the illustration,

cuts out the platform lamp while the headlight
is used. The number of lamps on the car there-

fore is not increased. The headlight is made by
the Steam Gauge and Lantern company of Syra-
cuse, N. Y.

Figs. 2 and 3 illustrate the means provided
for changing batteries, under the storage battery
system of the United Electric Traction com-
pany of New York, whose cars on the Fourth
avenue line are now coming into regular service

again. The rack and its mechanism have been
worked out by J. O. Chamberlain of the com-
pany.

Fig. I is a side view, while Fig. 2 shows the rack
as seen from the end. The rack may be seen at

the stables of the Fourth avenue line, which are
located at Eighty-fifth street and Madison ave-
nue. It consists of two standards containing
shelves, ranged one above the other, of suitable

capacity to hold the cells of batteries. These
standards are parallel to each other but sepa-
rated by sufficient space for the car to come be-
tween them and to permit of the operation of an
elevator or double platform which corresponds
in size to the shelves, and travels up and down
from the bottom to the top of the rack between
it and the car. Above the car, as it stands be-
tween the racks, there is a platform on which are
placed two small electric motors which move the
lifting platforms by means of mechanism de-
signed by Mr. Chamberlain. It should be added
that there is an elevator on the outside of each
of the racks which rises and falls with the plat-

form which holds the cells and carries the man
who handles them.

In operation all the shelves, except one, be-
ing filled with batteries, the car coming in from
its trip, is run between the racks, and its cover
panels, which are hinged at the bottom, being
let down on either side, thus forming a bridge

from the car to the lifts, the batteries are run
out on top thereof, and the lifts being raised
sufficiently to bring the lower shelves to posi-
tion, which hold a freshly charged set of bat-
teries, these are run into place in the car. Then
the lifts convey the exhausted cells to the
vacant shelves where they are deposited and
are immediately in circuit to be recharged.
The lifts then being brought even with any of
the shelves from which the operator may choose
to take the battery, are reloaded and lowered
to the ground for the next car, the change, it is

said, requiring about three minutes. The floor

FIG. 2. FOR ELECTRIC STREET RAILW'AYS.—STORAGE
BATTERY RACK.

space occupied by these racks is about twenty-
four feet by seven feet on each side of the car, and
as they contain cells enough to do the work of

130 to 150 horses, they may be fairly said to

represent the stall room these horses would re-

.quire, which is about 6,000 square feet. The
cuts are reproduced from the Street Railway
Journal.

Who is tfie Inventor?
Editor of the Western Electrician:

In your issue of July 26, 1S90, I observe on page 42 a
kind of parallel column picture, and an article accompany-
ing the same, entitled "Who is the Inventor?" And on
page 46 an editorial article commenting upon the same.
Without any disposition to criticise the views expressed,

which certainly display fairness of intention, I may perhaps

for the benefit of your readers be permitted to say that I

think they do not do justice to the Patent Office.

Referring first to the article on page 42, let me say that with

respect to the drawing, there is nothing more common
than for inventors who are working in association with

each other, or for attorneys drawing specifications for in-

ventors employed by the same interests, to use the same
drawing with such trivial modifications as are necessary to

bring out the particular thing invented, and described in the

particular specification which the picture is intended to

illustrate.

It is even a matter of ordinary practice for a drawing to

be used by two or more inventors, or two or more attorneys

in a number of applications, even when there is no sort of

relationship between the parties; provided that the main

RIG. 3. for electric street railways. -

battery rack.

features of the drawing are convenient for the engraftation

of the particular thing which is newly invented, and which
may very likely be quite a minute improvement.

Consider now the two claims which you have printed,

the first respectively of patents Nos. 432, 131 and 432,279,;
they have indeed each three elements, but here the specific re-

semblance ceases; and indeed, the two drawings may easily

be differentiated in the light afforded by the two claims.

No one will seriously dispute the proposition that the two
claims in question might (provided the things invented

were both invented by the same person) be incorporated

as separate claims of the same patent. And in that case

the patentee might be understood as saying, "I have in-

vented such and such a combination, it is my invention

and you must not use it without my leave;" further along

be inserts the other claim, and he says "This is also my in-

vention and you rptist not use this either. " They are in fact

distinct inventions, and one may infringe the first, without
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necessarily iofringing the second; iurlhermorc. though

both form parts of the same patent, each could be separate-

ly sued on. and cases are frequent where suits are brought

on some of the claims of a patent and not on others.

If theo the two claims are 50 far distinct that they may
be incorporated as separate claims of one and the same
patent, where can the wrong be of making them the sub-

jects of two patents when they are invented by dififerent

persons ?

ble, and that the combinations described by each may be
and are diverse. What then, must the Patent Office deny
one of them on the ground that the same inventor ought
to have invented both? I cannot think this argument
would hold water; nor can I sec how the office could have
done differently than to grant each party a patent for the

machine he had invented, if it be new and useful.

The Patent Office was not intended to guarantee in-

ventors against infringement; it gives a patent which is

argues the inapplicability of that reference to his case,

and rejoices correspondingly if by hook or crook he can
persuade the e.xamii er that the reference does not apply;
but if he has to narrow his claim to get it allowed, the ex-
aminer is again blamed for allowing such useless claims.
Truly he is between the Scylla of allowing claims so broad
as to be invalid, and the Charjbdis of allowing them so
narrow as to be useless

Let us not therefore blame the Patent Office unduly.

VOWER STATION OF THE KNOXVILLE STREET RAILROAD COMPANY.

In some respects the first claim cited may be the broader,

and in others the second may; for example the first two

elements of the first claim of patent 432,131 are broader in

their scope than are the first two elements of the same
claim of patent 432,279, for it is obviously a phrase of

greater scope, to say that "the conductivity decreases

from one place to another," than to say that "the conduct-

ing surface decreases in breadth from one place to an-

prima facie evidence that the patentee was the first inventor

of the thing he said he was; but the courts only can settle

questions of infringement.

Examination in the present state of all arts is no easy
thing. Take for example electricity alone. Why, when
patents are being issued in the United States alone at a
rate exceeding that of 2,000 per annum, and when we
recollect that three or four dozen others also are issuing

On the whole it does things fairly and well At least such
is my experience. Thomas D. Lockwood.
Boston, Mass , August 2, 1890.

Power Station of the Knoxville Street
Railroad Company.

One of the recent installations n^ade by the

L.
I'OWER STATION OF THE KNOXVILLE STREET RAILROAD COMPANY.

Other," because the latter phrase describes only one way of

doing the thing.

And it is also an expression of wider scope to say that we
''connect a conductor to a portion of a conducting material

where it is of greatest conducting power," than to say we
do so "at the point of its greatest breadth."

But on the other hand, it is also broader to speak of "a
contact face of greater width," than of "one which is

formed with a series of flexible lingers."

It thus appears that both claims may be equally valua-

patents, and that the examiner has not only these, but also

all printed publications to look out for, the wonder is not

that sometimes a duplicate patent issues (although I do
not regard this as one), but that an examination is ever com-
pleted, and that a patent is ever sustained.

Then, too, it is to be remembered that every inventor, or

at least every new inventor wants broad claims; how can be

tell that he had better claim his invention just as broadly as

the state of the art will warrant, and no broader? And
when his broad claim is denied on some reference, he

Thomson Houston Electric company, is shown
in the accompanying illustrations of the power
station built for the Knoxville Street Railway
company, Knoxville, Tenn. The drawings are

the plan and section of the elevation from which
the construction of the station and the disposition

of the apparatus can be readily seen. The
building is one story, brick, and divided into
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boiler and engine and dynamo rooms. The
steam plant consists of four steel tubular boilers

built for from 115 to 125 lbs. pressure, with fur-

naces designed for burning a low grade of slack

coal. Economizers are also provided for utiliz-

ing the waste gases in bringing the feed water

up to the boiling point before it is pumped into

the boilers. Four ways of feeding the boilers

are utilized and so arranged that in case of ac-

cident to any one of them, the operation of the

steam apparatus would in no way be impaired.

The engines are of the cross-compound con-

densing Corliss type and so arranged that each

pair, which is considered as one engine, can

be operated as a twin engine and in case

of accident, either side can be run alone.

Each side can also be worked at high or low

pressure, so that provision is made for operating

the plant, even though half of the engine is un-

dergoing repairs. This is claimed to be the

first plant of its kind in the world which has

been erected for electric railway purposes, and

very satisfactory results are anticipated from i^

Each engine will carry its full load, under the

varying conditions of railway work, on an evap-

oration of iS lbs. of water per horse power per

hour.

The engines are of extra large proportions

throughout so as to withstand the severe service

incidental to railway work.

The electric apparatus comprises eight Thom-
son-Houston railway generators, and the usual

appliances for their operation. Each generator,

as well as each engine, is so arranged as to be

thrown in or out of action without interfering in

the least with the operation of the remainder of

the plant. The engines, boilers, and piping

were furnished by C. tS: G. Cooper of Mt. Ver-

non, O., and the counter-shafting by the Holy-

oke Machine company, of Worcester, Mass.

The plant is rapidly nearing completion and will

be in operation sometime this month. The in-

stallation was designed by L. H. Mclntyre of the

railway engineering department of the Thomson-
Houston Electric company. The electric rail-

way for which this plant is designed is 3.40

miles in length and will operate five motor cars.

Complimentary DinnortoS. DanaGreene,
S. Dana Greene, who has been acting as gen-

eral manager of the General Edison company at

Chicago since last May, was tendered a compli-

mentary dinner by a few of his friends at the

Chicago Electric club just before his departure

for New York last week. Mr. Greene has been

appointed assistant to the general manager of

the Edison General company and will have his

headquarters at New York. Among those who
were present at the dinner were C. A. Benton,

A. H. Reece, Lieutenant F. B. Badt, E. H. Harri-

son, Mr. Elliott, H. H. Harrison,Theodore Bailey,

W. A. Kreidler and Alex H. Lewis of Chicago,

and Daniel Hemingray of Covington, Ky.

John L Beggs, late manager of the Edison
Illuminating company of New York, who
will succeed Mr. Greene, was also present. A
number of letters of regret were received from
friends of Mr. Greene who had hoped to be
present but who were out of town. After the

dinner a number of the gentlemen expressed

their regret at Mr. Greene's withdrawal from
Chicago and extended him their best wishes for

his future prosperity. Mr. Hemmgray en-

tertained the company with a number of his

characteristic selections. It was a thoroughly

enjoyable evening, and Mr. Benton, who had
charge of the arrangements, was voted the

thanks of the company.

Oliver Wendell Holmes and the Electric
Train.

In ihe August Al'anlic Monthly Dr. Oliver Wendell
Holmes, in "Over the Teacups," causes one of his charac-

ters to speak as follows of the electric train:

"There are crowds of people whirled through our streets

on these new-fashioned cars, with their witch broomsticks

overhead—if they don't come from Salem, they ought to

—

and not more than one in a dozen of these fish-eyed bipeds

thinks or cares a nickel's worth about the miracle which is

wrought for their convenience. They know that without

hands or feet, without horses, without steam, so far as they

can see, they are transported from place to place, and that

there is nothing to account for it except the witch-broom-
stick and the iron or copper cobweb which they see stretched

above them. What do they know or care about this last

revelation of the omnipresent spirit of the material uni-

verse? We ought to go down on our knees when one of

these mighty caravans, car after car, spins by us, under the

mystic impulse which seems to know not whether its train

is loaded or empty. We are used to force in the muscles
of horses, in the e.xpansive potency of steam, but here we
have force stripped stark naked— nothing but a filament to

cover its nudity—and yet showing its might in efforts that

would task the working-beam of a ponderous steam engine.

1 am thankful that in an age of cynicism I have not lost

my reverence. Perhaps you would wonder to see how
some very common sights impress me. I always take off

my hat if 1 stop to speak to a stone cutter at his work.
'Why?' do you ask me. Because I know that his is the

only labor that is likely to endure A score of centuries

has not tffaced the marks of the Greek's or the l\oman's
chisel on his block of marble. And now, before this new
manifestation of that form of cosmic vitality which we call

electricity, I feel like taking the posture of the peasants
listening to the Angelus. How near the mystic effluence

of mechanical energy brings us to the divine source of all

power and motion! In the old mythology, the right hand
of Jove held and sent forth the lightning. So, in the rec-

ord of the Hebrew prophets did the right hand of Jehovah
cast foTth and direct it. Was Nahum thinking of our far-

off time when he wrote, 'The chariots shall rage in the

streets, they shall jostle one against another in the broad
ways: they shall seem like torches, they shall run like the

lightnings' ' ?

The fancy about the "witches broomsticks" suggested to

another character in "Over the Teacups" a poem on the

electric train It describes how the Salem witches becom-
ing tired of their life after 200 years' stay in the world be-

low, obtained permission from their master to return to

earth. They created a disturbance, whereupon the "boss
of Bedlam" summons them. Dr. Holmes' rhyme contin-

ues:

"They came, of course, at their master's call,

The witches, the broomsticks, the cats, and all;

He led the hags to a railway train

The horses were trying to drag in vain.

'Now, then,' says he, 'you've had your fun,
.

And here are the cars you've got to ran.

The driver may just unhitch his team.
We don't want horses, we don't wa:it steam;
You may keep your old black cats to hug.
But the loaded train you have got to lug.'

"Since then on many a car you'll see

A broomstick plain as plain can be;

On every car there's a witch astride

—

The string you see to her leg is tied.

She will do a mischief if she can,

But the string is held by a careful man.
And whenever the evil-minded witch
Would cut some caper he gives a twitch.

As for the hag, you can't see her,

But hark! you can hear her black cat's purr,

And now and then, as a train goes by,

You may catch a gleam from her wicked eye.

*'Often you've looked on a rushing train,

But just what moved it was not so plain.

It couldn't be those wires above,

For they could neither pull nor shove;

Where was the motor that made it go
You couldn't guess, but nowyou kuow.

"Remember my rhymes when you ride again

On the rattling rail by the broomstick train!"

What Constitutes a Dangerous Electrical
Current ?

BY Nelson W. Perry, E. M.

PART I.

The, question is continually arising as to what is a dan-
gerous current of electricity; and the answers that may be
encountered are usually so varied that the inquirer is

prone to ask again with the result as unsatisfactory as before

and a conclusion that the electric fluid is as mysterious in

its effects upon life as it is to most people in its other

manifestations.

It would not be far wrong to state that the most general

feeling in regard to this question at the present time is that

a given current might kill to-day and be ha-mless to-morrow;

that what would be certain destruction of life to one indi-

vidual could be safely borne by another. In fact such a

belief is but a consequence of that very common opinion

among the laity that electricity is not amenable to infalli-

ble laws like other forces, or that if it is, then such laws

are at present but imperfectly understood.

Such, however, is far from being the trulh. It is indeed

very common to hear the statement that we do not know
what electricity is—but how often do we hear the statement

that we do not know what gravity is ?

How many of us if asked the question would hesitate for

a moment in stating that we were in possession of full

knowledge in regard to gravity and yet at the same time

would delegate electricity to the unknown and perhaps to

the unknowable ? And yet of the two, much more is act-

ually known to-day about electricity than is known about

gravity. In fact, the electro-magnetic theory of light so

beautifully formulated by Clerk I\Iaxwell has received at

the hands of Prof. Hertz within the past two years, experi-

mental demonstrarion and we know beyond peradventure

that electricity is a phenomenon of the ether in the same
seuFe as light is.

We cannot say that we know all the laws of light—we
know a great many of them—in fact nearly all that are

necessary to explain the phenomena with which we are con-

fronted, and we find that these laws are all absolute in their

workings— they are infallible.

So it is with electricity. If we do not yet know quite

what it is, we are certainlv much nearer a solution than we
are in the case of gravity. It would be folly to say that we
know all the laws of electrical action, but we probably

know even more of its laws than we do those of light and

theyarein no way less certain. In fact scientists have
long since come to the conclusion that the laws of nature
are all infallible. It is a fundamental doctrine of science
that under like conditions like results must inevitably fol ow.
There are no miracles in science; there may be mysteries
but they are mysteries because of our ignorance of the con-
ditions and not because of the abeyance of any of nature's
laws. The difTerence between the scientific mind and the
unscientific mind is that if an apparent contradiction of an
accepted law is noted, the former assumes some condition
not understood and the latter immediately assumes it to be
what it appears, viz: A direct contradiction of the law.
To the latter such a thing is not so very remarkable—the

world is full of just such contradictions; it is therefore not
inconsistent with previous experience and it does not even
excite surprise. To the scientific mind however, such a thing
as the fracture of a law or its abeyance for one instant is an
utter impossibility and unthinkable.

Electrical science to the unscientific mind may logically
bea department of contradictions; but to the electrician it

is one of fixed and inviolable laws as are all the other sci-

ences; and what is more it has arrived at a position of an
exact science in which results can be predicated from
given data with mathematical exactitude and precision. In
fact astronomy does not rest upon a more sure mathemati-
cal basis than does the science of electricity.

Electricians are sometimes asked to explain many things
that never occurred; for instance it is universally acknowl-
edged that no volts—that usually employed in the incan-
descent light is perfectly safe as far as life is concerned.
Yet not long ago it was announced all over the country that
a little colored boy was killed at Chattanooga by coming in
contact with an incandescent light wire of no volts and
electricians were asked to explain how t is could happen.
It could not be explained and was not until the coroner's
inquiry developed the fact that no electricity had been on
the wire for over a half an hour previous to the boy's com-
ing in proximity to it, thattbe boy did notdiefrom an elec-
tric shock and that the burns that were attributed to the
electric current were due from an oil lamp which the boy
had in his hands and not to the electric current.
And then supposing the statement were true, and it is

not questioned anywhere, that a current of no volts such
as is usually employed in incandescent lighting is perfect-
ly safe, yet it is not true that it is safe to touch every incan-
descent circuit one meets. Most of our electric street cars
are operated by a current of 500 volts' pressure. In all

such you will observe five electric lights similar to those
you see in the stores. Now while each of these lights is

only called upon to stand a pressure of abcut 100 volts,

they are placed in a row or in " series " so that the same
current passes through each in succession and meets with
the combined resistances of all of them. In such a circuit

five lights of 100 ohms each resistance can be opposed lo a
pressure of 500 volts and yet the efTcct would be to subject
each individual light to a pressure of one-fifih the amount
or too volts. One can however take his choice of shocks
due to 500, 400, 300, 200 and 100 volts according as he
short-circuits five, four, three, two lamps or only one.

In ease an electric road were operated by a current at

1,000 volts it is evident that 10 one-hundred volt lights

could be operated in series in each car, and under these
circumstances the seeker after sensations could get anything
he wanted in the way of shocks from that due to 100 volts'

pressure up to that due to 1,000 volts" pressure. Thatit is

quite evident that while the first statement might be per-
fectly true if comprehensively understood, yet it would not
be advisable to assume that all incandescent light circuits

or even all circuits containing no volt incandescent lights

were safe. And again, as we have seen that in the 1,000
volt circuit all pressures from 100 volts to 1,000 could be
obtained according to the point where one touched the wire,

so it would not be safe to assume that because I touched the
circuit with impunity at one point you or anybody else

could do the same at another point. And yet this is just

what would be assumed by the majority of perple, and if

you were killed and I was scarcely shocked, it would be re-

ferred to as an illustration of the idiosyncrasies of the
electric current.

A couple of summers ago I was present at the starting of

a new electric undeground railroad in one of the coal mines
in Pennsylvania. The trolley wire—to use an Irish bull

—

was alight T rail supported on timbers overhead out of reach
of persons standing on the ground. At one point there

was a switch by which the current could be turned on or

off, and on this day as it was desirable to have this readily

accessible, a large wooden block was placed on the ground
underneath it. By standing on this, one could readily reach
the trolley rail and switch. Had the block been a perfect in-

sulator, a person standing upon it could have touched the

trolley rail without the slightest shock even though there

had been 5,000 volts instead of 350 as was the case, but as

it was, the conductivity was just sufificient to give one stand-

ing upon it and touching the rail a right smart shock, and
the whole thing being new to the miners, they were amus-
ing themselves by getting up and touching the rail.

One man thinking to have a little fun at the expense of

another, jumped upon the block and while he touched the

rail with one hand grasped his intended victim, who was
standing on the damp ground with the other.

He thought to .'urprise bis friend with a slight shock,

such as he himself had been taking in fun before, but the

joke was a huger one than he had anticipated, for by grasp-

ing the other man's hand he made a good connection with
the ground, through his own as well as his friend's body and
the result was that both men were violently thrown to the

ground, and so quickly that they scarcely knew what had
done it; neither man was hurt, but all had a great respect

for that trolley rail thereafter.

Not many days from this time, a mule came in contact

with this same trolley rail and was almost instantly killed,

and in falling he pulled his mate over in contact with it and
he too was killed. Now here were three different effects

from the same current, yet the conditions being different,

the lesults varied widely.

Now if we were to try to reason by analogy we should say
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—this current was strong enough to kill two mules, there-

fore these two men ought in all fairness to have been killed.

But they weren't.

Again, among the miners it was argued that since one

man alone on the block could easily stand the shock, and
two men catching hold of hands were both thrown to the

ground, if three or more had hold of each other, they cer-

tainly would have been killed.

The electrician readily sees the fallacy in the last argu-

ment, but he does not see how the mules should have been

killed while the men escaped. He merely knows from num
erous instances of which this was one of the first recorded

that mules and horses are ver>' much more susceptible to

electrical influences than is man. Why. he does not pre-

tend to say any more than he does why a pig Vill fatten on
arsenic or antimony which are fatal in small doses to man.
The physician can tell, perhaps but not ihe electrician,

and the physician had to learn the fact from experience;

there was ijo <i priori reason why it should be so.

This calls to mind an amusing story that I once heard as

to the origin of the term
'

" Antimony " which is the name
of a metal closely resembling arsenic in many of its propers-

ties.

Some monks had found a new mineral and had prepared

from it a new metal, which so far as they could see proved

to be utterly worthless, so they threw it away. It Fell with-

in reach of some of the hogs belonging to the monastery
and the monks noticed that they devoured it with apparent

relish. Curious to know the effect of such a diet upon the

swine, they fed them regular with it for some time and
found that they not only prospered, but grew enormously

fat upon it. Some of the monks reasoned that if it was so

good for the hogs it ought to be good for themselves too,

so some of them partook of a liberal dose of it. resulting in

their speedy horrible death by poisoning. The new metal

was therefore called " Anti-Monk," which by slight change
has become Anti-mony.
The authenticity of this origin for the term is very seri-

ously doubted, but the story serves to illustrate that the fact

that 350 volts 's fatal to a mule while it is not to man, rests

upon the same experimental data that the other fact does
vi/, that a hog can eat some things with profit that are not

conducive to longevity in man.
Xow while I know of no a priori reasons why a certain

<iuantity of electricity should be fatal to man, still I believe

It to be an established fact that the quantity that will be
immediately fatal can be fixed with as much certainty as can

the fatal dose of any of our well-known poisons, and I

think it is now surely settled that a single ampere of cur-

rent caused to pass through the vital part of the body is

much more certain to be instantly fatal in all cases and in

. any case than is hanging by the neck; and I think the

question "is hanging necessarily fatal?" much more doubt-

iul than is the other one— is one ampere of electricity nec-

essarily a fatal dose?" and the answer to both of them is

" Ves if properly applied."

A man maybe hung by the neck without breaking it. or

he may be hung by the hand or by the waist and if not

kept suspended too long, there will be little danger of

death. So may a man take one or several amperes of

current through the hand or leg or foot or other non-vital

portion of the body and be not permanently disabled but I

do not believe that it is possible for him to take one ampere
in such a way that the brain or the heart are in the direct line

of the current without instantaneousand painless dissolution.

It has for a long time been generally admitted that one
ampere of current if properly applied was considerably in

e.xcessof that required to produce instant death in man

—

there haspraciically been no question as lothat but the ques-

tion has been how great a voltage was necessary to insure the

passage of an ampere of current through the body. It has

been supposed, and there has been much testimony adduced
in support of the supposed fact that the resistance of the

human body, and therefore the electromotive force neces-

sary lo drive a given quantity of electricity through it, was
such a varying and variable quantity that measurements
made of the resistance of certain individuals at one time
were of absolutely no value in the case of other people or

even in case of the same people at a different time- In

fact there seemed to be some ground for believing that the

human Ijody offered very different resistances to currents of

different potentials, and if this were so, a determination of

the resistance to the milder currents that could be used
without disagreeable consequences would be of absolutely

no value in arriving at the resistance that would be opposed
to currents of higher pressure.

The imporinnce of knowing the resistance of the human
body at the time of experiment is essential in arriving at

either the number of amperes that a given electromotive

force will drive through it, or the number of volts that are

necessary to force a given number of amperes through it.

As late as last summer there was nothing but the most
contradictory evidence on this all important point, if we
are to take the evidence of elec'rical and medical experts

who appeared before Referee FJecker in the Kemmler ap-

peal.

One expert found upon testing the resistance of a certain

electrician these results:

With a current of i volt the resistance was 6300 ohms.
" " " " 10 volts *' * " 5140 "
"

50 " *' " " 13850 '*

'* " " " JOO " " " " I^OO "

The current was passed from o~c hand, thro igh the

body to the other hand, perfect electrical com ection l»eing

provided for bv mois'ening the hands with a jcluti)n of

sulphate of /inc. The=c experiments seemed to indicate

that as the electromotive force increased the resistance of

the body decreased.

Next a newspaper min was tried. Connection was again
made by means of a solution of sulphate of zinc, but in

this case the current was passed from the head lo the feet.

As was perhaps to be expected from the subject, the aver-

age resistance was much greater.

In the first experiment it proved to be 7097 ohms.
" " second " " " " < 6297 "
" " third ' " " " " 6092 '

Newspaper men are proverbially early risers, but the
electrician is not to be outdone if he knows himself, so the
next witness to testify was an electrician who had tested his
own resistance from hand to hand with the following re
suits.

Using the current from i cell his resistance was 80,000
ohms.

Using the current from 10 cells his resistance was 37,000
ohms.

Later, using the current from 1 cell his resistance was
31,000 ohms.

Later, using the current from lu cells his resistance was
24.500.

Two minutes after using the current from i cell his re-

sistance was 30.000 ohms. Losing the current from lu cells

his resistance was -^i.six) ohms and in the final tests with
I cell he found his resistance to be 21.600 ohms; with 10
cells he found his resistance to be 16,000 ohms.
These figures seemed to show two things—first that as

the electromotive force experimented with increased, the
resistance of the body decreased, and second, that in a ser-

ies of experiments following each other in rapid succession,
the resistance very rapidly decreased.

The significance of these ligures is apparent when we
remember that in order that one ampere of current shall be
forced through a resistance the electromotive force measured
in volts must exact ly equal the resistance measured in ohms.
Thus from the preceding testimony we find a variation

in resistance from a maximum of So.fXio ohms which would
require an electromotive force of 80,000 volts if r ampere is

the current required, down to a minimum of 3,500 ohms
through which it would require a pressure of 3,500 volts to

force the same curienl— a variation between maximum and
minimum of nearly 2,300 per cent, and in the case of the
same individual at different times and different potentials a
variation from 80,000 to 16,000 ohms or 5C0 per cent.

It is evident if these figures are reliab'e no value whatever
is to be attached to measurements made at one time in de-
termining what the resistance would be at another.

It was known that the skin offered the greatest resistance

to the passage of the current, and it was readily surmised
that in different individuals greater or less callousness
might be responsible for very great variations, and in the
case of the same individual it was readily to be conceived
that the difference in the condition of the skin as regards
moisture might have a controlling effect in the measure-
ment of the resistance of the body, and a moistening of the
hands with a solution of sulphate of zinc—a good conductor
of electricity, was resorted to in the first two cases cited,

to remove this difficulty as far as possible, and to insure
better contact. But /inc sulphate is a powerful astringent
and has a tendency to harden the epidermis and prevent its

absorption of moisture, or its exudation in the form of per-

spiration and as might have been foreseen, failed to accom-
plish the object for which it was intended.
Thomas Edison had foreseen the objection to the use

of sulphate of /inc, and also another, viz: that it would be
totally impotent to remove the insulating effects of the oily

exudations of the skin, and in other respects since the re-

sistance would depend very much on the tightness with
wiiich the electrodes were grasped by the person it would be
very difficult to obtain the same conditions with two different

persons or to maintain them the same with the same indi-

vidual during two successive experiments.
So in his experiments to settle the question in his own

mind as to the resistance of the human body he chose a liq-

uid for moistening the skin that was not only not an
astringent, but rather the reverse and which at the same
time was detersive and would saponify the grease.

In a solution of caustic potash he found just such a Huid
and he eliminated the uncertainty due to the variability of

pressure upon the electrode by causing his subjects to place
themselves within the circuit by immersing each hand in a
metal jar of this solution which was connected electrically

with his battery.

Following this method by which he sought to maintain
his conditions more uniform, he tested the resistance of
two hundred and fifty subjects—probably by far the larger
number that has ever been tested under even approximately
similar conditions, and found their average resistance \.Q\i&

1 ,000 ohms, and out of all this number the extremes were
1 ,8co and 600 ohms.
He also found that the resistance of the same people at

different times was practically constant— the maximum var-

iation of the same individual at different times was 50
ohms or 5 percent of the average resistance.

Thus we see order again brought out of chaos.
The experiments have since been repeated though not

on the same scale, with results so concordant that it is now
considered a pretty well settled fact that the human body
does not vary more widely in its behavior toward electricity

than it does toward other things—drugs or poisons for in-

stance, and the normal resistance of an adult body is a

pretty well fixed figure and the maximum variation from the

ligure as determined for the individual does not exceed 5

per cent, under ordinary conditions.

CORRESPONDENCE.
New York Notes.

New York, Aug. 2.—The year's cruise of Uncle Sam's

white squadron ended this week and the three war ships are

now anchored in North river, just above Twenty- fifth street,

awaiting further orders. Admiral Walker reports a success-

ful cruise and speaks in high terms of the hospitable treat-

ment received at the hands of the English. French and

Spanish people. In comparison with the modern ships of

other squadrons the Chicago, Atlanta and IJoston are lack-

ing in some respects, especially in electrical appliances.

Admiral Walker says: '"The European navies have

a system of electric light squadron signals which makes

it possible for a fl$et to receive, answer and obey

orders with wonderful quickness. All the orders at night

are made by three red and white lights set perpen-
dicularly. The lights are flashed by an operator at a key-

board placed out of the reach of danger. Of course three

red and three white lights are susceptible of many combi-
nations, and any order may be conveyed by them. We
have on our ships an arrangement of three electric lights,

which we devised after we got across the ocean, and which
we have found very useful."

The introduction of the phonograph, like that of the

telephone, is attended with many senseless objections and
the latest comes from the Philadelphia Board of Park Com-
missioners. It conceived the idea that public health was
being injured by the introduction of the ear piece into the

ears of the visitors to Eairmount Park, and consequently

ordered out the phonographs. This position of the com-
missioners is ridiculed by expert physicians and by type-

writers who are accustomed to receive dictation from the

phonograph. There is about as much danger from the

transmission of disease through the phonograph as there is

from handshaking, and no disagreeable effects upon the

sense of hearing are discoverable, even from constant use.

The attitude of Commissioner Gilroy toward the Steam
Heating company has aroused the ire of President An-
drews, who now claims that the Department of Public

Works is entirely at fault for the bad condition of under-

ground New York. It is claimed that the leaks in the Cro-
ton water mains in front of Trinity church and in other

places are the source of all the trouble, and the Steam Heat-

ing company proposes to bring suits for damages against

the city. The complication grows but the true condition

underneath our streets is better appreciated, so that we may
look for thorough construction in the future by all con-

cerned.

The applications of all the street car lines in Brooklyn

for permission to use electric power are now before the

common council, and the consent of property owners along

the line is being obtained. The three big companies have
decided to adopt the overhead trolley system, of which
system President Lewis of the Brooklyn City Railroad,

says: *AYe shall have a trolley wire over each track carry-

ing 500 volts, and there will be an elaborate system of con-

nections with a large underground supply wire, which will

be laid underneath the curbstones. Iron posts on each

side of the street will support the trolley wire, and parallel

with it will run the wire carrying the current and getting

its supply at frequent intervals from the underground sup-

ply wire. The consents from the property owners are com-
ing in very rapidly, and as yet no opposition is manifested

to the change."

The grievances of the residents of West Brooklyn against

the Brooklyn. Bath .S: West End railroad were heard by

the State Board of Railroad commissioners. The trouble

was due to the discontinuance of railway connections with

the Thirty-ninth street ferry running between Bay Ridge
and the Battery. In behalf of the West End road Presi-

dent Butler said that a new schedule had been adopted by

his company in which the fares were made to conform to

the statutory rate per mile, and that arrangements had been

made with the Brooklyn City and Atlantic avenue street

car lines to extend and make connections with the West
End railroad, and thus secure the desired relief to remote

districts in west Brooklyn.

General Manager Eckert of the Western Union Tele-

graph company, has issued a circular to the heads of the

departments that were affected by the recent fire, request-

ing them to express to their different subordinates the

thanks of the executive officers for the zeal and industry

exhibited in furthering the re-establishment of the telegraph

service.

The State Railroad commission has approved the appli-

ca'ion of the Coney Island & Brooklyn railroad for per-

mission to change from horses to electricity. Whether this

approval carries with it the right to construct the lineacross

Ocean Parkway is one which Ihe courts will be called upon

to decide. The park commissioners object to this inter

pretation of the approval of the i-ommission, claiming that

the Brooklyn Consolidation Act prohibits the crossing of

Ocean Parkway at grade by any railroad operated by other

than horse power. W. H. T.

Pittsburg, Pa.

I'rnsHURr., Aug. 2.—A mishap occurred on the (.'entral

Traction road in this city a few days ago, which caused an

interruption of the operation of the road for two whole

days. This road is operated by a cable w' ich snapped in

two on the afternoon of July 26th. \ new cable has since

been put in.

The South Side Traction company was last week ab-

sorbed by the Birmingham Traction company for the con-

sideration of .$^00,000, which the latter paid for the fran-

chises and rights of way owned by the former corporation.

The most important horse car lines of the city of Alle-
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gheny have jiist been consolidated into a new corporation,

and they ^vill immediately convert the motive power of all

these roads into an electric system. The new corporation

is called the Allegheny Traction company, and it com-

prises the Pittsburg, Allegheny & Manchester, the Union,

the Troy Hill and the Transverse lines. The entire sys-

tem operates over 100 cars.

The Squirrel Hill Electric Railroad, which promised to

open up a beautiful portion of Pittsburg, for resident pur-

poses, has for the present at least become a dead factor

in the street railways of this city. This has been the result

of some bad manipulation on the part of the projectors of

the road, who were not able to continue the enterprise. It

is now in the hands of a receiver, and it will probably be

sold before long. E. H. H.

Hastings, Neb.
Hastings, Aug. 2.—The Hastings Electric Light &

Power company has recently added a 26-light Ball arc

machine of 1,200-candle power, making a total capacity for

the plant of 66 2,000-candle power, 25 Soo-candle power

and 26 1,200-candle power arc lights, or 117 in all. The

company at present is operating 97 lights, making a gain

of 75 lights in one year. It is also operating an incandes-

cent plant of 1,350-lights' capacity. The company started

in business nearly three years ago, but the lights did not

take well with the people until about a year ago. The

management takes considerable pride in the growth of the

plant, considering the size of the city, 13,000 inhabitants.

The horse car line of the Hastings Improvement com-

pany, comprising about fourteen miles of track, with all

equipments, was sold at master's sale last month and pur-

chased by Bostoa capitalists who have organized with a'

cipital stock of $150,000 and will equip the entire line

with electric cars. Power will probably be furnished by

the electric light company.

The isolated plant of the Nebraska Insane Asylum at

this city is lighted by 200 Thomson-Houston incandescents.

The engine which is run for laundry purposes during the

day operates a dynamo for charging a set of Pumpeliy

storage batteries. The latter furnish the light after 9
p. M The system is giving excellent satisfaction and the

superintendent will at the next session of the legislature

make an effort to secure an appropriation for motors to

run the laundrj' machinery. The power is now conveyed

about 300 feet by cables, which give unsatisfactory results.

The Nebraska Telephone company now has nearly 300

instruments in use and is making many improvements in

its ser\'ice. E. H. |.

Louisville, Ky.

Louisville, Ky., Aug 2,1890.—A local enterorise of

interest to every one in this city and in the little cities of

New Albany and Jeffersonville, Ind,. just across the river,

is that of building a suburban belt line connecting the two

latter cities. It was the first design to build a steam line

some five miles long, forming a belt connecting both cities

with Louisville by the new Louisville and JefTersonville

bridge and the Kentucky and Indiana bridge. That p'an

was finally abandoned, however, and electricity will be em-

ployed. A couple of days ago the first steps were taken,

and Hon. John M. Stotsenberg of New Albany, formed a

company with fifteen incorporators. The necessary papers

will be secured at once from the secretary of state. The
title of the corporation wilt be the Ohio Falls Electric

Railway company, and its capital stock is to be fixed at

$150,000. The route of the electric line, beginning at

Jeffersonville, will be from the junction with the Market

street tramway, thence along the Riverside turnpike, past

the Ohio Falls. Howard Park and Clarksvilte, past the

New xA.lbany & Charlestown road, at Silver Creei--. and

thence into New Albany. Negotiations for the right of

way are not only pending, but a number of property holders

have given their consent.

The poles for the electric line on Fourth street are being

'placed in position, and the ground wires for the lelurn cir-

cuit are being laid along the rails. The merchants of the

city and the residents along the line have petitioned for

asphalt between the tracks as well as on the sides of the

street. Now that electricity has been substituted for mules,

and the wear and tear will not be so great as before, the

request will, no doubt, be acceded to.

Close upon the announcement that Macauley's theater

would have a new electric light plant and an electric motor

comes the announcement that Manager Bourlier of the

Masonic Temple theater, will also equip his place of amuse-

ment with electric lights.

The Brush Electric Light company has notified the city

of Madison, Ind., that proceedings will be instituted

against the corporation for alleged infringement of the

double carbon arc lamp patent. The city is using the

Jenney system of electric lighting. A compromise, it is

predicted, will probably be effected.

The Capital Railway company of Frankfort, Ky., has

been incorporated by Messrs. Fayette Hewitt, P. McDon-
ald, John W. Pruett, John Meagher, W. H. Posey and

John F. Buckley. The company has been considering the

question of building an electric belt line for the Kentucky

state capital for some time. Now the last obstacles have

been removed, and the right of way has been obtained.

Besides, all the other necessar}' privileges have been secured

looking to a speedy building of an electric street railway,

which will not only connect the north and south sides of

the city, but run along most of the principal streets of each

side, and along two of the country turnpikes for some dis-

tance. There was a delay in the Frankfort general council,

otherwise the line would have been ready by this time

The night of the 22d inst., however, the ciiy council met
and gave the right for an overhead system of wires instead

of an underground system, which the ordinance at first

provided. The Thomson-Houston system will be adopted,

but the number of cars required, etc., has not yet been de-

termined. Work will begin within ninety days, and two and

a half miles must be completed by March 11 next. The
entire line when completed will be five or six miles long,

and will cost between ^75,000 and Sioo,ooo. The cars

will eventually run out the Owentq^ turnpike, and return

by the Leestown turnpike, thus bringing into close con-

nection many suburbs now difficult of access, and thus com-

pletely encircling Fort Hill, which the hiil-ccnfined limits

of the capital city demand. J. W. L.

Indianapolis, Ind.

Indianapolis, July 30.—As a result of the change

from animal power to electric motors on the Illinois street

line of the Citizens' Street Railway company, travel has in-

creastd to such an extent that where the company formerly

had one car with animal power, it has now a motor car with

a trailer. Even with this addition it has not been able to

accommodate travel. Recently a second trailer was

put on and each train was crowded during the daj'. There

are ten motor cars in service at present and five additional

motors have been ordered. Two additional generators of

80-horse power each have been ordered, one of which is

now here and will be placed at once in position.

Owing to the weight of the motor cars and the heavy

loads carried, it has been found that considerable time is

lost in stopping the trains with the old fashioned hand

brake. The company, by w^ay of experiment, will equip

one of the motor cars with the Fames vacuum brake. If it

proves successful, all the cars on this line will be similarly

equipped.

The old rails on a portion of the track are to be replaced

by newer and heavier ones. This change will put the track

into first-class condition.

The citizens of Irvington, a suburb three miles east of

the city, for some years have bei n trying to arrange with a

railroad or a street car company for a suburban service.

About a year ago an agreement was entered into between

that village and the Citizens^ Street Railway company,

whereby the latter agreed to put in a first-class tiack and

adopt some means of rapid transit. President Shaffer has

finally decided upon aod ordered two storage battery motor

^ars which will be put on August i. The speed is to be

about eight milts an hour.

All the trailers on the Illinois street line are lighted by in-

candescent lights.

The Brush Electric Lighting and Power company of this

city is giving its attention largely to suppl3ing power and

hss a large number of motors in service in printing offices,

barber shops, restaurants and drugstores. One large tea

store has a motor, set up in its front w ndow, used for

running a coffee mill.

The Perry incandescent company has put a large amount

of lead armored cable into its underground conduits, and is

now making cannections with buildings. This company is

also doing considerable in the way of supplying motors for

light power.

The Jenney Electric Motor company is crowded with or.

ders and finds it almost impossible to keep up with the

demand, M,

THE ELECTRIC LIGHT.
The city plant at Little Rock, Ark. , will be enlarged by

the addition of a new dynamo.

Washington, Georgia, is to be illuminated by 500 West-
inghouse alternate current lights.

An electric light plant will probably be installed in the

Hotel Detroit, St, Petersburg, Ark,

An alternating current arc light system has been installed

in Moline, III., and in the factory of the Jarecki Manufact-
uring company, Erie, Pa.

The Passaic, N. J , Electric Light company will in-

crease the facilities of its plant and add new machinery.
Two engines, 125-horse power and loo-horse power, one

80-horse power generator and 1,300 lights are among the
contemplated additions.

The Augusta. Ga., Electric Light, Heat & Motive
Powtr company has been formed with a capital stock of
$50,000, and will be incorporated at once.

The Westinghouse Electric & Manufacturing company
has just sold a ^olight alternate current arc dynamo to an
electric lighting company in Three Rivers. Michigan.

The Hyde Park Electric Light S: Power company
of Hyde Park, Chicago, is taking down all its old poles,
and is replacing them with handsome painted poles.

The plants of the Kensington, 111,, Electric Light com-
pany, with 50 Sperry arc lights, and of the Hyde Park
Electric works, with 62 Sperry lights, were started last
week.

The Monongahela City (Pa.) Electric company, an organ-
ization lately established, has just concluded negotiations
with the Westinghouse Electric & Manufacturing company
for alternating current incandescent apparatus of 750 lights'
capacity.

The Pacific Electrical Storage company has sold a light-
ing plant to the Grant's Pass, Ore., Electric Light company
for a central station. It will be a 500 light plant and the
first central station storage battery plant on the coast, out-
side of California.

A dispatch from Waterloo, la,, July 51st, says: The
three-siory brick building occupied by the gas and electric
light company of this city was entirely gutted by fire,

which broke out this afternoon; estimated los, SS.ooo,
There is some insurance on the machinery, but the build-
ing, which belongs to the Union Mills company, is unin-
sured.

According to a San Francisco, Cal,, exchange, the
United Edison Manufacturing company has made a propo-
sition to the Mechanics' institute directors to place in the
pavilion during the Fair an incandescent column or pillar
on ihe floor opposite the entrance, an incandescent revolv-
ing Christmas tree at the opposite end of the building, and
to place 2,000 incandescent lights in the building, 950 of
which will be on the main floor, the institute to furnish 200
horse power to run the dynamos.

The cily of Alameda, Cal,. has expended |l45,oooin the
establishment of an electric light plant, and it is now pro-
posed to invest !^io,ooo more for an incandescent plant to
supply private consumers. City Electrician Goldwaite has
been instructed to prepare estimates of the cost of supply-
ing 500 or 1,000 incandescent lights from the present plant,

and also the cost of the required improvements. It has also
been proposed that the city lease the plant to a private cor-
poration which will undertake the work of lighting the
city.

THE ELECTRIC MOTOR.
Elmira, N. Y., is to have a new electric line.

Judge Dillon of St. Louis, last week granted an injunc-
tion restraining the Southern Railway company from tearing
up the tracks of the Union Depot Railway company at Ninth
street and Russell avenue. The former company is now
changing its motive power to electricity, and desires to make
the change at the point named immediately, claiming that

two electric lines cannot be run on the same track and
wires. It is using the Union Depot company's tracks at

Ninth street and Russell avenue, but the latter company is

not just now ready to construct its own line anew, but will

be in a few weeks,

A correspondent in Little Rock, Ark., writes: "It may
interest you to know that the city council of this cily has
granted the Capital Street Railway company the right to

substitute elecErici'.y for mules as its motive power over
the 15 miles of track operated here by thac company. It

is understood that in the near future eight or ten miles of

additional track will be constructed. The Press Printing
company has closed a contract with the Edison Electric

Light company of Little Rock to substitute electiicity for

steam as iis motive power. The following machines are to

be operated: i Campbell two-revolution press; i Ccttrell ^:

Babcock drum cylinder and folder; i Pony Campbell, two
revolutions; i Pony Hoe, dium cylinder; 2 Quarto universal

presses; ^ Medium press; ^ Nonpareil prtss; i Star San-
born paper cutter; i Book trimmer; 2 Ruling machines; i

Folding machine; i Wiie stitcher. This machinery re-

quires 70 feet of shafting. The Press company reduces

its motive power expenses $roo per month by making the

change."

The contract between the city of Rochester, N. Y,, and
the company controlling the street railway lines of that city, .

has been executed. The contract prescribes the location

and equipment of the power house and provides for the
furnishing at all times of power sufficient to operate the

cars Tun by the company. The dynamos shall have a

rated capacity of at least 1,000 electrical horse power.
The provisions regarding the wiring are very explicit. The
steel and wooden poles shall be set or reset in the manner
and at the locations approved by the committee and under
the direction of the superintendent of the fire alarm tele-

graph system of the citv. The railway company may use

the poles of the Brush, Rochester and Edison Electric

Light companies, and of the Bell Telephone company for

stringing feed, span and guy wires, in all cases where it

shall obtain the right to du so, but the poles so used shall

first be inspected by the committee and the superintendent.

In case these poles are removed by the companies named,
the railway company shall erect its own poles. It was
decided that steel poles should be erected on Main street

from East avenue to the Erie canal and on State and Ex-
change streets from \'incent place to the Erie canal. Pro-
visions \\ ere made for cutting out the current in case of fire

and enabling cars to run on each side of the section cut

out.
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Miscellaneous Notes.

The Boston Manufacturers" Mutual Fire and Insurance

company has issued a set of rules for the installation of

electric light and power plants.

The Brown Electric company has been formed at Chica-

go to deal in patents and operate patented appliances, etc.;

capital stock. $1,000,000; incorporators, F. H. IJrown, I.

L, Moore and others.

The Electric Light company's station and the Western

Union Telegraph company's office at Seneca Ealls. N. V..

were both destroyed in the lire that destroyed the principal

part of that village last week.

Following the exampk* of their sires a number of mes-

sengers at the stock yards. Chicago, formed a union and
'•went on a strike" last week. Tht-ir action had no notice-

able effect upon the commercial world, however.

In the Plymouth Clothing house, in Minneapolis, three

of the Carpenter electric pressing irons are taking the place

of three self-heated gas irons. One trouble with the gas

irons has been that the bottom of the iron could not be kept

heated in doing damp pressing, although the burner is lo-

cated on the bottom of the iron. The tiouble is noi ex-

perienced, it is stated, with the electrically heated iron.

The announcement is made of the incorporation of tno
electrical companies at Alexandria, Va. The capital stock

of each company is |;5O0.ooo. and in both cases the officers

are the same; J. M Glover of St. l.ouis. president. andC.
\V, Field. Jr.. of New York citv. secretary. The names of

these companies are the New York JOIectrical Device com-
pany and thr Equitable Electrical company. The object

of the corporations is not made known.

Personal Mention.
Walter K. Freeman of New York was in Chicago this

week.

Daniel Hemingray of the Hemingray Glass company,
Covington, Ky., was in Chicago last week.

George B. Shaw, general manager of the National Elec-

tric Manufacturing comp.iny, was in Chicago Monday.

J. il. Keed, who has represented the Mather Electric

company in the west for several years, has resigned to ac-

cept the position of general manager of the Euston Elec-

tric Light c<impany. lie will take pergonal cbary;e of the

western business and will have the e.Kclu^ive agency of all

territory west of the Ohio river. Mr. Reed has been a

successful salesman and his friends hope for his continued

success.

Business Mention.

The Detroit Electrical Manufacturing company of De-
troit is placing on the market a new arc light switch which
has been received with great favor.

The Markle Engineering company of Detroit reports an
excellent business on the electric light specialities, especi-

ally in the improved Stoddard cut-out for which a remark-

able sale is predicted.

The C. \ C. Electric Motor company of 402 and 404
(jreenwich street, New York, reports that its sales during

the last six weeks aggregate a greater number than it has

heretofore delivered in any one year.

The Pond Engineering company of St. Louis, in order

to accommodate increasing business in Texas and on the

Pacific coast, has opened branch offices at Dallas. Texas,

and Seattle, Washington, from which points the company
wilt be prepared to answer all in(iuiries regarding contracts

for engineering work.

The Jenney Electric Motor company of Indianapolis has

just issued a lilt'e pamphlet entitled "Electric Motors and
the Transmission of Power by Electricity," in which a con-
siderable amount of interesting matter has been compiled.

The subjects of electric motors in general, distribution of

power, transmission of water power, etc., are considered.

and a full description of the Jenney motor follows.

English. Morse iV Co, of Kansas City, Mo., report nu-
merous sales of Atlas \' Tde engines, boilers, steam pumps
and the various engineering specialties for which they are

head quarters. The firm shipped the past week a 60 horse

power automatic engine aad steel tubular boiler with pump
heater and complete outfit, to Denver, Colo. They have
also shipped the past week a ^o-horse power Atlas engine
and steel boiler to Arizona.

The Detroit Dynamo company is a new corporation

located in the Stamping liuilding, Detroit. Messrs. King
and Collins, the managers, have been in the eleciro-plat-

ing business in Detroit for a number of years. They
have built a number of plating machines and finding

this type to be unusually salable have determined to adopt
il for light and power purposes. They are now placing on
the market a complete line of these goods.

The Interior Conduit & Insulation company has been
obliged to enlarge its office facilities at 16 and i3 liroad

street. New York, and Edwin T. Greenfield, the electrician

of the company, is now to be found there, solving the

many architectural problems of interior wiring and distri-

bution in conduits. At the factory of the company ten

new machines for the manufacture of the interior tubing

are daily expected in order to keep up with the immense
orders now on hand.

C. E. Sargent, manager for A. L. Ide & Son, Sq
Lake street, secured the following orders for Ideal engines
during the month of July: Kenwood Bridge company. On-

horse power; Raymond Lead Works, 35-horse power; Lin-

coln Park electric fountain, iio-horse power; L. Klein, 55-

horse power; Chicago Club, 75-horse power; Mounts Gas
A Electric Light company. Carlinville, 111., 55-horse

power; Western Electric company, (to-horse power; Stan-
dard Wire ^; Iron Works, 35-horse power. The works at

Springfield have several months' orders ahead and are

obliged to work night and day to fill them.

The Tripp Manufacturing company of Boston has re-

cently made a shipment of its celebrated anti-friction jour-

nal bearings to the Chicago & Northwestern Railway com-
pany for passenger car service. Tlie company has shipped
electric car trucks to the Concord Horse Railroad com-
pany. Concord, N H.; Wilkes Barre A: Suburban Street

Railroad company, Wilkes Uarre, Pa.; Citizens' Cable
Traction Railroad companj', I'iitsburg, Pa. The company
is now manufacluring electric trucks for the following

roads: West Side Sirect Railroad company. Milwaukee.
Wis. ; Citizens' Street Railroad company. Indianapolis.

Ind.; St. Paul City Railway company. .St. Paul. Minn.;
'i'acoma i.V Stellacoom Railroad company, Tacoma, Wash.;
Vancouver Electric Railroad Ov: Lighting company, Van-
couver, B. C,

The Great Western I-'Jeclric .Supply company is putting

out armature and intermediate pinions, made of a substance

not heretofore used. This gives a noiseless pinion, it is

staled, and at the same time one that will outwear rawhide
several limes over The company is anxious to receive

trial orders from railwav companies, believing that the re-

sult of a test will be their constant use. The company has
tried them and found them much superior to rawhide. As
the price is also lower, they should prove far more econom-
ical, il is claimed, than any noiseless gear ytt tried. Chas
tJ. Armstrong, manager of the House Goods department
of the Great Western Electric Supply company, has just

returned from the East, where he made arrangements for

the handling of a suptrior line of goids throughout the

Central and Western slates Thus his company wiil have
all the choice articles made by the National Electric Manu-
facturing company, and the line line of telegraph inslru-

raenlsas used by the Western Union Telegraph company.
It will be remembered that the recent patent litigation left

the Electric Gas Lighting company of Boston on top, giv-

ing legal protection to ihe gas lighting apparatus now sup-
plied to the \\'est by the Great Western Electric Suppiv
company. The same company is the western agent for

Brown's electric protector, which protects telephone circuits

from the evil elTects of lightning and crosses. The com
pany is now importing RuhmkorfT coils and other scientific

apparatus.

Electrical Patents.

432

432^

432,

43^.

432

433
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433

433.

433.

433.

Issued July 29. iSijo.

,965. Electric Light Fixture. Fred H. Aldrich, Cad-
illac, Mich.

973 Galvanic Battery. Horatio J- Brewer, New
York. N. V.

The invention has special reference to the structure

of the cover, by means of which Ihe elements can be
supported in the jar.

,97s. Electric Cut-Out. Henry A. Chase, Boston,
Mass.

,979. Electric Cut-Out. Henry A. Chase, Boston,
M ass.

,980. Fuse Block and Lightning Arrester. Henry A
Chase, Boston, Mass,
,gSS. Automatic Electric Switch and Cut Off Chas.
B. Doyle, Maywood. 111.

The in\ention relates to switches for connecting and
disconnecting electric motors, and embraces four prin

cipal features: First, the switch lever carrying a bafetj'

catch in connection with a shield; second, a weight
acting to move the contact arm across the contacts of

the rheostat to gradually shunt cut the resistance of

the rheostat; third, the lever is adapted to be brought
into engagement with the weight when lifted to open
the circuit, so as to be connected with the weight to

raise the same when the lever is brought down to close

the circuit; and fourth, an escapement controlling the

rale of movement of the contact, which is impelltd by
a weight across the contact of ihe resistance coils so
arranged that the resistance is so gradually lemovedas
to prevent injury to the motor.

022. Electro Magnetic Cut Out. Bernice J. Noyes,
Boston. Mass.
.025. Conduit for Telegraph Cables. William R.
Patterson, Chicago. III.

The invention consists in providing rectangular
manholes, which arc placed so that diagonally oppo-
site corners will be in line with the conduits. The
cable, in following the sides from one corner to the

other, is bent only iSo degrees—that is to sny, there

are three bends necessary: first. ^5 degrees, then at

the corner 90 degeees, and lastly, as the cable goes
out. 45 degrees.

The first claim reads: "The combinalion, with the

angular manhole of an underground electric cable
system, of conduits connected with the manhole at

opposite angles and cables laid in said conduits and
bent to conform to the sides of the manhole, whereby
space is afforded for splices on opposite sides, a_nd all

unnecessary bending of the ';able avoided."

041. Electrod- for Arc Lamps. Llewellyn Saunder-
son, Kingstown, County of Dublin. Ireland.

,045. Safely Cut-Out. Charles E. .Scnbner, Chicago,
III.

,046. Loop-Key. Charles E. Scribner, Chicago, 111.

The loop key is designed especially for use in con-

nection with the switch. boards of telephone exchanges
for making the connections and disconnections be-

tween the operator's outfit and the telephone lines.

,047. Test Circuit for Multiple Switch-Boards. Charles
E. Scribner, Chicago, 111.

The first claim follows: *'A testing apparatus con-
sisting of a battery and an electro magnet provided
with two windings, one of a small number of convolu-
tions and the other of a large number of convolutions
included in a ground circuit, a shunt around the high-
resistance coil, including the armature-lever and the

llexible cord and terminal plug of said circuit."

433,

433.

433

,051. Dynamo-Electric Machine
New York, N. Y.

Henr)' W. Spang,

Forbes and Samuel,076. Spring-Motor. Robert R,

S. Holly, Hale's Ford, Va.

,082. Dynamo Telegraphy. Francis W. Jones, New
Vo>k, N. V.
The invention consists in the combination, with a

spring jack of any usual construction, of a supple-
mental or auxiliary switch actuated by Ihe wedge of
the spring jack, and having contacts of different poten-
tial adapted, respectively, to the resistance of the
normal local circuit and to the added resistance of the
branch or loop line to be connected to the local, where-
by, on insertion of the wedge, the switch may be
automaticallv changed to connect the circuit to a
source of different potential.

433,120. Telephone. Stephen D Field. Yonkers, N. Y.

433. I*"'?- Apparatus for Detecting Irregularities in Rail-
road Tracks. James It. Glover. Marietta. Ga.

433,170. Electric Railway. Rudolph M. Hunter, Phila-
delphia Pa.

433. '74- Separator for Secondary Hitteries. William P.
Kookogey. Brooklyn. N. Y.

433, 1 So. Electro Motor Traction Wheel. Albert L. Par-
celle. Boston, Mass.

433 181. System of Electrical Transportation. Albert
L. Parcelle. Boston, Mass.

433, :S7. Safety Cut-Out. Marshall S. Shapleigh. Phila-
delphia, Pa.

433.210. Electric Apparatus lor Railways John R.
OJell. Chicago. III.

One object of the invention is to so improve the con-
stiuction of the motor as to better adapt it for seivice
in transmitting the power to a car axle, or in whatever
siiuation ir might be employed, and this object is ac-
complishtd in the preferred construction by providing
a motor with two armaiuies. a shall connecting said
armatures, and magnets for the armatures, and a pul-
ley or other gear device located upon the shaft inter-
mediate th*^ armatures,

433.216, Automatic Electric Train-Signal. Albert W.
Kepoy. Oakland. Cal

1 he invention consists in an apparatus adapted to
be called into action in any possible contingency, par-
ticularly upon the breaking of any portion of the train,
or at the will of any passenger or trainman.

22q. Thermal Cut-Out. Alexander Bernstein, Lon-
don, County of Middlesex. England.

,266 Pole for Supporting Electric Wires. Leonard
Atwood, Philadelphia. Pa.

,269. Regulator for Dynamo Electric Machines. Per-
iey P. Bell, Fredonia, Kan.

307. Telephone Call Register. Willis E. Robinson,
Faribault, Minn.
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35g. Rheostat Switch.
Philadelphia, Pa.

360. Electric Switch.

Philadelphia. Pa.

James F. MacLaughlin,

James F. MacLaughlin,
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,371. Holder for Incandescent Electric Lamps. Adolf
Schirmer, Berlin, Germany.

375. Electric Heat-Regulating System. Frank M.
Spyriow, Maltapoiseil, Mass.
Of the six claims the fifth is given: "The combina-

tion, with anaulomatic electric heat-regulating system,
of a supplemental switch ronnecttd to be operated by
a steam-pressed diaphragm, of the heater for control-
ling the circuit in which the motor is situated."

,381, KleclToMagneiic Transmitter. John T. Wil-
liams, Mount Vernon. N. Y.

,384. Electrical Syringe. James H. Woodward, Sew-
ard, Neb.

,390. Brush-Holder for Electrical Machines. Warren
S. Belding, Englewood. 111.

,391. Armature for Dynamos, Etc. Warren S. lidd-
ing, Englewood, III.

,39'. Blank for Armature Coil Guards. Warren S.
lidding, Englewood, 111.

393. Commutator for r>ynamos, Warren S. Beldiog.
Chicago. 111.

400. Magnetic Coupling Device. Theodore M.
l''oote, Boston, Mass.

401. \'ariable Speed Gearing for Electric Cars.
Theodore M. Foote, Boston, Mass.

Theodore

Rudolph M. Hunter. Phila-

Rudolph M. Hunter, Phila-

Herbert R, Keithley, Den-

433.

433.

433
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402. Reversing-Gear for Electric Cars.
M. Foote, Boston, Mass.

407. Electric Railway.
delphia. Pa.

40S. Electric Railway.
delphia. Pa.

409. Electric Riilway.
ver, Colo.

The first claim is given: "In an electric railway, the
combinalion of a continuous insulated supply conduc-
tor with copper contact pulleys and spindles, and glass
insulating supports, all inclosed in a slotted conduit."

421. Telegraphic Circuit. Arthur C. Robbins, Brook-
lyn, N. Y.

424. Combination Telephone Key. Charles E. Scrib-
ner, Chicago, 111.

The invention consists in providing a grooved
wedge and two studs or separating pieces of insulating
material and a knife edge contact point upon one of
the springs.

,425. Contact Device for Electric Railways. Frank
J. Sprague, New York, N. \'.

,430. Lightning Arrester. Alexander Wurts and
Oscar H. Baldwin, Pittsburg, Pa.
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EtiOENE E. PHttUPS, Pteddent. W. H. Sawtkr, seo'j and Electrician.

AMEHICAIT ELECTHICAL WOUKS,
PROVIDENCE, R. I. e#

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annuociator Wire, Rubber Covered

Wire, Laad Eucased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office, 10 Corllandt Street,

p. C. ACKEBnAN, Aeent.

'

EuGEXE F. Phillips, President. John Carroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(LIMITED.)

%t.^^f ^St. Gabriel Locks, Montreal, Canada.

-- MANUFACTUBEES OF —

ELECTRIC LIGHT WIRE,
Magnet Wire, OflBce and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
cc 99

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Isspectob of tbe BoBton Fire Underwriters' Union, nnder date of March
^9, ISS6, he safs : "A Thoroaghly Sellable and Desirable Wire in £fery Begpect.**

The robber used in Insulating our -wirea and cables is specially chemically prepared, and is guaranteed
to be waterproof, and icill not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical Injury by one or more braids and the
whole Bllcked with Clark's Patent Compound, which is water, oil, acid and, to a very great extent, flre proof.
Our insulation will prove durable tchen all others fail. We are prepared to furnish Single "Wires of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric Lights from stocK. Cables madfl
•a order.

EASTERN ELECTRIC CABLE COMPANY,'
'^ 61 and 63 Hanipsbire Street, Boston, Mass.
HEKRT A. CLAEK. General Manager. HERBERT H. EUSTIS, Electrician

HARTFORD,
CONN.

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our liglit Sonlile Dynamo Belts are alwayy made ilrom centers of ^pliole

hides extra stretched.

f W . H . SALISBURY & CO.. Chicago, III.

A. H, GAKDIJTER CO., Milwaukee, Wis.
TOBD Sl STANLEY CO., St. Louie, Mo.
ENGLISH, MOBSE & CO., Kaneas City, Mo.

( Main Honae, Indianapolia.
E. C.ATKINS & CO., ^ Branch Honse, Memphis, Tenn.

( " " Chattanooga, Tenn.

JEWELL BELTING CO.,'

^EST'E^ar ,^S-3B1TTS r

AUL SIZES

AND
. QUALITIES

For Electrical Purposes.

EUGENE MUNSELL & 00.,

aiAIKTAIKS ITS RATED CAXDIiE FOWEB.

Sunbeam Incandescent Lamp Co.,
Corner Randolph and Canal Sts., CHICAGO, ILL.

Standard Electric TEST INSTRUMENTS
AMMETEES and VOLTMETERS

For Dii'ect and Alternating Currents.

QUEEN'S "^^cSS-ITn^a^Mn TESTING SETS
"Witli Gra-lTranonaeters.

^^We pay special attention to recalibrating Ammeters and
Voltmeters.

Send for Catalogne 1--6G of Electric Test Instruments.

QUEEN £ CO., PHILADELPHIA.

FIBRONE
Is the recognized BEST SUB-
STITrTE for Haid Rubber In tlie

market, and used by the leading

Electrical Houses in the covmtry.

We manufacture all kinds of

Also Sheets (which can be sawed, drilled, turned in a lathe, etc.), Jar
Covers and Fittings. Switch Bases and Handles, Cut-Outs, Bell

Boxes, Annunciator Dials and Handles, Push Buttons, etc.

We claim to manufacture the very material wanted by lie Electr.'cal Trade-
Send for estimates and prices.

THE FIBRONE MFC. CO.,
Factory, 300 and a03 Monroe St., NBW YOBK..Office, 35 TTarren St.

vlO IV/>
INSULATED WIRES AND CABLES,

Electric Light, Telephone, and Telegraph,
Z*oxr .A.erla,l, S-u.'bsxxa.x-lxie, a.-xi.<3. 'CxLd.ergro-u.xi.d TTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, - - - 1 3 Park Row, NEW YORK.
_TBADE mask;

BRANCHES; Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

17'TITIV ELECTRIC MANUFACTURING CO.,
)^mM^^^r^^^r ^m manufacturers of

aUTOMATIC ELECTRIC MflTflRS
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of

Management, Remarkable Simplicity, Etc., Etc.

D7Nauso :

For Electroplating, Electrotyping, Copper Eefining, Etc.

BRANCH OFFICE;
New YORK, 33 Chirch St. BOSTON, 1 1 1 Arch St. PHILADELPHIA, SOB Commerce St.

KANSAS CIIY, Rialto Building. NEW ORLEANS, 101 Camp St. CHICAGO, 329 Rookery Building.

The EDDY ELECTRIC MFC. CO. Windsor. Conn.
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Established in 1861.

E. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

/ ELECTROLIERS,
COMBINATION

GAJS AHD SLSCTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH STORE

2134 Michigan Avenue,

mahufacturcrs of and dialers in

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Goods a Specialty.

!SEXD FOR CATAL0617E AND SPECIAX PBICE8.

TT

fi
EMPIRE CHINA WORKS,

144 to 156 Greei St., Green Point. Brooklyn, E, D„ N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

gAvitch Bases. Cat-Oat Boxcf, Cleats. Circuit Breakers,
BasMnffs, Knobs and other laaalators.

The bodv of onr goode la made non-conductive. Our ware is the mo8t
deoFe and is'confleqaently )h<) moat ron-abeorbent that can be produced,
being tbe TRUE BARD PORCELAIN.

RICE AUTOMATIC

ENGINES.
Simple, Compound,

Cotnpmmd-Condensing.

DO II EDO "^"('O^K 'I^^PI'^^TORS, FEED WATER HEATERS, Etc.

IjIJ 1 1 P ||«. We make a Specialty of Erecting Complete Cfpom Plsntc

S311TH-VAILE Steam Pumfs t-'fir every purpoae.

FAIRBANKS, MORSE & CO.,
8T. t.OVI». CHICAGO. KAN8AIS CITY.

DEIVTEB. OMAHA. ST. PACIi.

ELECTRIC MERCHANDISE CO
II Adams St., PunreX, CHICAGO, ILL

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
Catalosnes Fnrnished. Correspondence Solicited

Office and Salesroom, 1 1 Adams Street.

W.R.MASON, General Manager.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE m Steam

Boilers. Catalogue on application,

STILWELL&BIERGEMF6.C0.,

DAYTON, OHIO.

WANTED.
Min to take charge of Detail Department of

Elertrtciil Factory. Mast be a good mechanic,
and have had expedience in managing men.
AppUcationB ebonld state experience and salary

expected. AddteBs MECHANIC,
Care of Western Electiucian.

BLECKERT & NELSON,
MANUFACTURERS OF

Electric Li£tit and Gombmation Flxtues,

WANTED.
At once, experienced armature

winders. Best of reference required.

COLUMBIA r.LECTRIC CO.,

807 E. Fourth St..

ST PArt/. iiiwar.

POSE POLYTECHNIC INSTITUTE,
TERRE HAUTE, INO.-A SCHOOLQF ENQINEERINQ.

Well eiiil.>«fil w.'ll fi|iiip|>i-l il'-TiUliiH-iMw of M
fhaiiiiMl iiTi.H'ivil EnGineunnii, Elect ririty. Cliciiiii

tr\ . Ihii Willi; E\t.ni-ive Siii.pn.V l,iihoiii1

Pt-iiM.^luw. K
........._ Kx-

,^C.A.\Vi.l.li.,I-il>'n-

We make a special ty of farnlehloEf the trade with
Electric Bracketa, Electroliers, Poitablee, Com-
bination Brackets, and small Hxtures of all kinds.
Being manufdc'urers we can give lowest prices.

OFFICE AND factory:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Clrcnlare.

FOR SAXaZS.
Onelo-light 50 volt Dynamo
One 25-light 50 yolt Dynamo
One 50-light 50 volt Dynamo
One 75-light llOyolt Dynamo
OnelOO-lightllOTolt Dynamo
One 150-lighl 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO..
FITCHBURC, IWIASS.

y nil make a mistake I' van don't buy your Electrical

I UU Supplies from F. k ¥., Cieveianii, u.

LOOK i%.T TH£Sfi PRICES :

¥2.00 Dry Batteries. large size, ¥0.83; |2,00 Inui Box
Bells. 3-Inch, 4i!c.; 75c. tronze Push Buttons, 2oc.; 25c.

Wootl Push Buttons, assorted. Ic; 50c. Switches, one
point, 10c. ; 40c. Bell Hangers' Staples, per lb. 9c. ; fl.OO

JLeclanche Batteries, best made, 44c. ; ?3.75 Spark Coils.

8 Inches, $i. 50; $10.00 Medical Batteries, $3.50. Send
for Catalogue No. G.

Fletcher & Fletcher Electric Co., CleYeland, 0.

ELECTRICAL WOOD.

Telcffraplt _
Telephone [. CROSS L ARMS
Electric lyight \ E

s
C. H. HOLMES & CO.,

Koom 410. Com'l Bid's. St. I.oiiis. Hfo.

POWERFUL

POROUS CUP

BATTERY
FOR

Incandescent

Lamps,

Motors,

and Plating.

E. il. F. fall a volts Battery will last
from tTFO to fonr months, accord-

ing to TTork reqalred.

Price for Cell $125
iDcandeacent LampB, each 1 00

2 Cells and IC. P. Lamp 3.50

3 Cells and 3 C. P. Lamp •'."5

4 Cells and 4 C. P. Lamp 6.00

5 Cells and 6 C. P. Lamp '00
Baltery has been in aucceBSful nee for ten

months, and guaranteed afl represented.

E. K. CLASS,
CITY HAIiL,

RICHMOND, IND.

Electrical Snpplies of All Kinds.

FRANK T. BROWN, Laie

PRINCIPAL EXAMER ELECTRICITY,

D. S. PATENT OFFICE, 'o^-

Bntterwortli, Ball, Brown & Smith,

Patent Attorneys*

26-26 HONORE BUILDING. - • CHICAGO.

Two complete sets of U. S. Electrical Patents.

I
FOR TBR

Western Electrician

SI.CO.

G. A. HARMOUNT,
MANAOKIl

[ONITOR ELECTRIC CO.,
14-9 WABASH AVE., CHICAGO, ILL.

WnOLES.\LE DEALER IN GENERAL

ELECTRICAL SUPPLIES
WESTEIIK A<JEXT FOR

ALFRED F. MOORE
'SJJ1S

ELECTRICAL WIRES AND CABLES.
KIcctrir Mglit, Anuiiucialor ami Ollliu Wiix's. Inciindtj'iccut and BiiUery ConlS;

fact every kind of Win; known lo the IClccliicMl Ti'ado.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEI.!:.BRAXCD 'WATER WHEEt. as particularly adapted to their use,

on account of its remarkably steady motion, hisrli Speed
and si*C3-t Efficiency^ and lar;>fe Capacity, forits dianieter,
being double the Po^ver of most wheels of same diameier. 1 1 is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, oi use-

ful effect guaranteed.
i^EXD FOB CATALOGUE AND PARTIcri^RS.

Our Horizontal "Victor" is highly recommended, as no geaii are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VCCXOIii
XljRBIi\E>!» arranged on a horizontal shadt. with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

,
/^ADDON CO., MAKERS o-' HIGH -GRADE

SYNOVIAL DYNAMO OIL.

SECOND TO NONE.
Free from OTm or acid e. By reQItering can be

used continnally. Adopted by the largest Elec-
tric Plant9of the West.

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples.

WILLIAM S.BATES.

PATENT LAWYER,
2o4 Dearborn Street. Chicago.

17 YEARS EXPERIENCE IN THE.PATENT OFFICE

AND THE COURTS.

CORLISS OR HICH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

221-1223 Union Ave.

KANSAS CITY, MO.

'NGINES
Complet

.NGLISH, MORSE & CO.'

WM. S- TDRNEB. J. LESTER WOODERrDQE.

mrOODBRIDGE & TURNER^
Electrical Engineers and Contractors.

COMFIiETE E(t€IPBIBST OF EIiECTBIC BAXLTCATtS.
Sleam Plants lor Electric light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Submitted.
74 Cox'tXAxa.d't Stx-eet. 3>3'eT7^ 'S'ox'b..

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Xalectrical Expert^
DESIGNER AND MANUFAGTURER.

Special and Experimental
MACHINERY.

Large Dynamos and Motors -for Special Work
built to Order. Coal Mining Haulage

a Specialty.

ELECTRIC LIGHT REPAIRING.

BERNSTEIN ELECTRIC CO.

INGANDESGENT LAMPS
FOR

ARG-LMT CIRCUITS.

SIMPLE. KELIABLE. DURABLE.

The only safe socket for series lamps, and the only

socket having insulating material for the outside

parts. Send for Illustrated Catalogue.

^ 620 ATLANTIC AVENTTE,

CHICAGO OFFICE. 190 Filth Ave., GEORGE CUTTER, Agent

Incandescent Lamp Co.,
191 2-19 14 Olive Street. St. Louis. Mo..

MANUFACTUKEBS OF

INCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Gnaranteed.

^3117- XWXa.zLixfaot'U.rex'is of Fixx-e Oox>x>eir ^Tempex-eca. for

BrDsh Copper, Cominutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.

Eastern Office: 35 Broadway. General Western Office: 225 Dearborn St., Chicago, III. Factory; North East, Pa.

FACTORIES: WATERBURT, CONX.
aiANUFACTUBERS ©F

BARZ: AND INSUXiATrZSD TTiriRXS.
Underwriters' Copper Electric Liglit Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
SQ PARK PLACE, NEW YORK,
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of a.'^i^.A.'r^iei, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE AVORKS,
No. U26 CALIOWHILL STREET, PHILADELPHIA, PA.

The New American Turbine Water Wheel.
PAETIODLAELY ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of' any wheel on the market.

SEND FOR CATALOGUE ^Xtfvf™^°"
•''"'' -'"

1 vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS GO.,

DAYTON, 0-
SUCCESSORS TO

STOUT. 9111/1.8 A TBairijV,

THE SPERRY ELECTRIC CO.,
D. P. PERRY, Yice-President and General Manager,

MANUFACTURERS OF THE

SPERRT IMPROVED SYSTEM
-OF-

HIGH OR LOW TENSION.

1. Tbe new Sperry apparatus free from repairs for twelve moothe.
2. That the new aperry Improved DyoaiDoa can be coupled in aeries with perfect safely.
3. That any number of lamps from one to capacity of dynamo can be cut In or out of circuit,

elngly or In gronpa, with perfect eafety, and without sparbiD^ at the braehee.
4. To absorb power In exact proportion to number of lights burnlDfi.

J. The new Antomatic Sperry Dynamos and Lamps enrpasa In elllclency those of any other
make.

•i. That there ie greater economy In operating the new Sperry System than any other.
3. That our antomatic regulation has no equal; do rheostat, no wall boxes, no solenoid or

dash-pot.
4. That If yon will visit our factory we can show you the best arc lighting apparatus in existence.

We invite correspondence with electrical engineers, Intending buyerSjand Interested
people everywhere.

THE SPEIM EimiC CI., I9S ti !07 !oith U SM, HSO III,

'"^EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

ELECTRICAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.

Electric Specialties.
WE MAKE

Electric Supplies Under Contract.

W. N. HoBART, Pres't. L. O. Maddux, Vice-Prea't and Treas. J. H. Eicker3hoff, Sup't.

J. C. HoBAET, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Power, fi Componnd and Valveless.

Most perfect reg^alatlon

ever obtained.

IMTERNAL FRICTION A MINIMDH.

ALL PARTS INTER-

CHANGEABLE.

The engrlne Is perfectly balanced and self contained; all iivearinK sarfkces
are exceptionally Im-ee. inaklnf It the moHt perfect high Hiieed eng'lae bnllt.

THE TfilDMPH GOHPODND ENGINE CO.,

SOLE BUILDERS,

91 [, 313, 815 and 917 W. 9nd 8t. CINCINNATI^ O,
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THE EVANS SYSTEM oj DRIVING DYNAMOS.
Running constantly since November, 1889.

We guarantee less pressure on the bearings for the

same power than with ordinary belting.

JAMESTOWN Electric Licht and Power Company,
Jamestown, N. Y., Feb. 1. 1890.

EVANS FRICTION CO., 85 Water St.. Boston, Mass.:

GENTLEMEN:— I take pleasure in replying to yourreqiest that I

should give you my experience relatipg to ihe use o! ihe Evans Fric-

tional Pulley for the driving of dynamos. On the i4lh day of November
last, we commenced the use of your pulley on a Thomson-Houiton L.

D. Arc Dynamo, and after two and one-half months trial I can assure
you the test has been most satisfactory to us. We have recently placed
a No. 7 Brush Dynamo on the opposite side of the same fly wheel ; both
machines are running perfectly. The great advantage derived is in

being able to throw any machine in or out of gear without interference

with other dynamos running frum same shaft. It has many other ad-
vantages to recommend it, namely: ihere is positively no slipping of
belts, economy of space, also economy in cost of belts. The bearings
have less pressure than those operated by the usual method. I consider
your system a success, and were we to build another station, we would
place an Evans Friction Pulley on each and every dynamo. I have
much pleasure in recommending your system to the management of all

Electric Light and Power Stations.

CHARLES W. GRANT, President.

Jamestown Electric Light and Power Co.
ADDRESS THE

EVANS FRICTION CONE CO., 85 Water St., BOSTON.

^' -^ —• '^ M ^^ » ^ 2 « ?L

3 =:S sOi

THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record in

this field which cannot be excelled.

IS IS rasaiTAX^KD POB ECONOUT OF FDEL, SEQITLABITT Ol
UOTION, ASD SUKABIUTT IN 'DPE.

SOUS BUIL.DBRS

Write for oar CatalosneA.

EDW. P. ALUS & CO.,
BBLIANCE WORKS. MILfADREE, WIS.

Manafactnrers of and Dealers in

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 el 43 SODTH JEFFERSON ST,

LAWINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

W. D. Sabgekt, Prepidf nt. John A. Babrbtt. Vice-Preeident and Cons. Electrician.
E. H. Cutler, Treasurer and Manager. ' Frank A. Pkrret, Electrician.

THE ELEKTRON MFG. CO.,
79 and 8 1 Washington St., Brooklyn, N. Y.,

-manufactdrebs of the -

PERRET ELECTRIC MOTORS AND DYNAMOS^
Automatically Regulated, Unexcelled in Simplicity and Durability. The only Machines having

Lamiiiatei Meld Mapets
OF SOFTEST CHARCOAL IRON,

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

BY MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtainpd than is possible
oHier-wli^e.

Automatic Motors oi all sizes and for all pur-
poses. Automatic Dynamos '

for Incandescent Eleitnc
£Uglitiii(r. Isolated Plants

for Stures. Factories, etc.,

- aspecialty. Motslure-pruOt
- Motors and Dynamos for
. USB in Mines and damp
places.

OERIVATION OF PRACTICAL ELECTRICAL OMITS.
Bt Lieut. F. B. Badt and Pkof. H. S. Cakhakt.

This is a very handsome book of 6o pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111.

ARMATURES I

/(SmmUTATORS
E PAIRED. _ ^ . FWOUND © © ^ © ^ ' =

'

I\OS•ti;ECT^^IC(^(x^ CiNCifiNATi, Ohio.
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THE BUTLER HARD RUBBER CO.
33 Mercer Street, NEW YORK,

o MANUFACTURERS OF o

Of every description, including the celebrated HARD RUBBER BATTERY CELLS, manufactured under

KieVs Patents for Primary and Storage Batteries. The cheapest and best Cells in the market. Also

Sheet, Rod and Tubing (Kiel's Patent) for electrical purposes, at reduced prices. Standard quality Sheet, Rod,

Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes, constantly on hand.

HARD RUBBER SPECIALTIES OF ALL KINDS MADE TO ORDER. SEND FOR PRICES AND ESTIMATES.

For Sale by CENTRAL ELECTRIC CO., Chicago, 111.
FRANKLIN S. CihTER. CHiS M. WILKINS.

— TRADING AS
E. WARD W LKINS

PARTRICK ^ CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROPRIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

1 1 4 S. Second St., - Philadelphia, Pa.
BSTABLISHBD 1867.

Catalosaes and DIscoant feheets -will be sent to those In the trade
apon receipt of application and business card.

SPEIGIAIa agknts
FOB THE SALE OF

PARTRICK &; CARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO,

N. WEST. ELEC. SDPPLY & CONS. CO,

WOLFE ELECTRICAL CO,

SOOTHERN DIST. TEL. & ELEC. CO,

San Francisco, Cal.

- Seattle, Wash.

Omaha, Neb.

Birmingham, Ala.

THE STANDARD GARDDN CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric Light Carbons and 'Battery Material.

^1- A^

SCHUYLER APPARATUS
IF TOU WANT THE BEST

Office and Factory, MIDDLETOWN, CONN,

Western Office, Room 456,
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HOGGSOIN'S
IMPROVED

DOUBLE

THE BEST.

THE omr Smue made Hivine

SCREW Ana Washer for

EACH WIRE.

HOGGSON'S

Im
Fibre Wire-Cleats.

Saves Batteri AND Wires.

Southern Electrical Supply Go.,

ELECTRICAL SUPPLIES
Of Every Description at Bottom Prices. Prompt Shipments

and Inteilieent Bxecntion of Orders Onr Specialties.

823 LOCUST STREET,
SOT. XjOXJXS, - A«XSSOXTXlT„

TRADE MARK.

WIRES, CABLES,

TAPE and CORD
FOB

PROMPT SHIPMENT.

HOGGSON'S
IMPROVED

Door Spring,

Has Shield to

Protect the Pin.

the only spuing made having
Screw and Washer for

Each Wire.

WHEN YOU BUY A MOTOR
PromAWY Manufacturer or Dealer,

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
SeDd for Catalogue.

Automatic Switch Co.,

No. 8 Keyser Building,

BALTIMORE, MD.

TRADE MARK.GONDA
PARIS

HIGHEST AWARD!
THE ONLY

GOLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World.

THE LECLANGHE BATTERY GO.,

1 49 West 1 8th Street, - - KrE"V^ "STOH.]

PERFECTLY RELIABLE .NOpAl^eEFiaUS.CURREnT<^

m\-ELECTRIC-Ll<5HT-|

m^ « 8c PoWE_f\ Co.

N, Mt^^^'^^^^W "JS-SO Cortlandt St.
Qpf^5uQjlTm5'i|f Hew York.

STeAV For LlGHT^^t

'£0 AT\/£Ry LoW-^PHiCCS''^^^

POND
ENCINEERIIMC CO.,

ST. LOUIS. CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED KEAJDY FOR SERVICE.

SPECIALITIES :—The Annington & Sims Engine, Steel Boilers, Ireeon Link Belt, Standard
Rocking and Sheffield Grates, Lowe Heater, Hyatt Filter, Blake Pump, Korting Injector, Etc.

SEXD FOR Ij.iTEST CAT.iLOGTE.

SPEAKING TUBES aid WHISTLES,
Oral, Electric, Pneumatic, and IVIechanical

ANNUNCIATORS AND BELLS,

W. R. OSTRANDER & CO.,
21, 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyn, N. Y.

Send £or New Catalogue, out August 1st.

RTRODUCING ENTIBEIY NEW PEINCIP1E8.

Pat. Mar. 19, THE OLD STYLE.

THEACME LIM BELT
IS MADE 0>"Xr BY THE

Page Belting Companj-, Concord, N. H.
Branches : Boston, Ke-n- York, Chicago, San
rancisco. Also, manufacturers of all the
tuple grades of Leather Belting and Lacing.
Send for Illustrated Catalogiae—a valuable
treatise on belting, Free.

JOHN STEPHENSON CO.,
i^u^iTisr:>,

NETAT YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., ^1^'I^T^^^

THE CENTRAL THOMSON-HOUSTON CO.,

215 West Fourth Street, CINCINNATI, OHIO.

ELECTRICAL ENGINEERS AND GONTRACmS,
BUILDERS OF ARC, DIRECT AND ALTERNATING INCANDESCENT LIGHTING,

CENTRAL STATIONS AND ELECTRIC POWER PLANTS.

EucT.,c.L
_ , gjupyj ^jjg jjjij) gRiusHAW RUBBER COVERED WIRE f

""•"'*"
SUPPLIES

OF ALL KINDS. ( .A.Xj'VTir.A.'S-ei osr 3S.a.x^z>. ) Quick Shipments.

SAFETY SEAMLESS rubber covered WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eighth St., ST. LOUIS.

excelsior electric CO.
MASrUFACTDKKRS OF

Arc and Incandoscent Apparatus
FOR LIGHTING,

ArcAMlncandescent Motors,
Electro-PlatiDg and Electro-Deposition HacbiQes.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPUT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION,

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimatcM and other information, addreNs:

WESTERN OFFICE: NEW TORK OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL. 115 BROADWAY, NEW YORK.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 motors in actual operation.

S^.^IO' OTIfTIH'ITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW ESGLAKD OFFICE, 63 OllYer St., BOSTON. PHILiDELPmi OFFICE, 38 S. Fonrtli St. CHICAGO OFFICE, Phoenix Bnilding.

0. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

THE HEISLER PATENT LONG DISTANCE
INCANDESCENT ELECTRIC UGHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Spcially adapted for Street, Commercial, and Domestic IlluminatioQ from Cen'ral Stations. Plant may be located
where power can be secured Cheapest, even if miles distant from the Lighting. Safely, Reliability, and Financial Success
fully demonstrated. Plan of Wiring ihe Slmple=t, Cheapest, and mnst Efficient. Strictly Series. Noted for the Brilliancy
and'Beauiy of the Light. Lamps 10 to 100 Candle Power; Long Lite without Blackening. Greatest Production of Candle
Power per Horse Power, Dynamo Self-Contalned, and Perfectly Automatic.

SEND FOK CIRGITIiAR. COBRESPOItlDEKCE I801.IC1TEI>.

HEISZiBR KI.KCTRIC ImIG-HT CO.,
809-8 1 7 South 7th street, ... ST. LOUIS, MO.

EDISON MANUFACTURINTCO:

EDISON'LALANDE BAHERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

MANUFACTURERS OF .

PRIMARY BATTERIES for TELEGRAPH "MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

All dealers ia Electrical Supplies Keep, or should keep, these Cells iu stock. If unable to purchase from dealers in your
vicinity, communicate ivith

JAMES F. KELLY
General Sales

A^ent, 19 Dey St., NEW YORK.
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NOW READY! NOW READY!!
Tbird Edition Dynamo Tenders' Hand-Book, with moonlight schedule for 1890. Second Edition Incandescent Wiring
Hani-Book with additional chapters. An astonishing record: The rapid and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Fifteen Thousand copies within Eighteen months, as follows:

Dynamo Tecders' Hsrd-Book,

Incrndesccnt Wiring

l»t Edition 2.500 Copies.

2d •' 2 000
3d " (Just ready.) 2.000

1st " 2,500

Incandescent Wiring Hand-Book, 2d Edition . . . .(Just ready.) 2,500 Copies.
Bell Hangers' " " 1st " 3.500

" 2d " 1,000

Total within Eighteen months 15.U0U

Bell Hanger's Hand Book.

BY F. B, BADT.

PRICE 11.00. 106 pages, 97 illustra-

tinns, flexible cloth binding, lype page

5<x3 inches. First edition exhausted, scc-

rnd edition now liady, miking a total of

3,250 copies printed to date. Just the

book for peop'e engaged in selling, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. etc.

TABLE OF CONTENTS.
VOLTAIC ELECTRICITY.

Contact Series.

Tne Voltaic or Galvanic Cell.

Generation of Current.

Local Action.
Polarization.

DESCRIPTION OF BATTKRIBS.

The Smee Battery. The Grenet Battery.

The Daniel 1 Battery.

The Grove Battery.

The Bunsen Battery.

The Caibon Battery.

Nickel Plating Battery.

Fuller's Mercury Bichromate Battery.

The Leclanche Battery.

The Diamond Cai bon Battery.

The Law Battery.

Gravity Batteries.

Dry Bitteries.

Clasilflcatlon of Batteries.

ELEMENTARY DATA.

The Electric Current.

Ohm's Law.
Conductors and Insulators.

Direction of the Current.

ConnfCting Batteries.

Cells Connected io Series.

Cells Connected In Multiple Arc.
Recapitulation.
Work.
Exteroal Resistance.

Rules for Coonectlng Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Colls.

Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
Pufh Buttons.
Buzzer. 19

Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Heis System.

The Western Electric Company's System.
The Double Wire System.
Partrick & Carter System.
The Electro-mercuilal Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gis Lighting Apparatus.
Portable Gas Lighters.

Apparatus for Public Buildings.

Apparatus for Residences.

A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

RtlNNING ELECTRIC WmES.
Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.

Wiring Elevator Annunciators.
Best Time for Wiring.
Extra Insulation.

TESTING IH6TBUMENT8.

Detector Galvanometer and the Magneto
Bell.

Tests for Faults.

Bell Hangers' Tools.

Wire Tables.
Specifications for Wiring a Hotel.

Dynamo -Tenders' Hand-Book.

BY F. B. BADT.

PRICE $1 00. First and second edl-

tions exhausted ; third edition now ready,

making 0,500 booKs printed to date, con-

taining additional pages and moonlight

schedule f)r 1890. 93 pages, 70 illustra-

tions, flexible cloth binding, size of type

page 5*x 3 inches. Designed for dynamo
tenders and linemen, stationary and ma-

rine engineers. Just the book for men
who wish to learn how to operate and care

for electric light installatlojs. The only

book of the kind In the English language.

TABLE OF CONTENTS.
ELEMENTARY DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.

Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OP POWER.
The Dynamo Room.
M otlve Power,
?haftlng and Pulleys.

Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINES.
Dtscrlptlon of the Dynamo.
The Continuous Cunent Dynamo.
"The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

S aiting a New Dynamo.
Keeping a Dynamo in Good Order.

Brushes. The Commutator.
Rispairs to the Armature.
Repairs to the Field Magnets
Testing the Wire Coils of a Dynamo for

Contact against Iron.

DISEASES OP DYNAMOS.
Non-General Ion of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps,
Suspension of Arc Lamps.
'I'limmlng and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.

Ground Detector.
Switch-Board.

CIECmTS OR l£ad8.

Outdoor Leads for Arc Lighting.
Outdoor Leads for Incandescent Lighting.

Arc Circuits Inside of Houses.
Incandescent Circuits Inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMULATORS.—DEBCBIPTION AND OPER-

ATION OK ACCUMULATORS.
SAFETY REGULATIONS,

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Incandescent Wiring Hand-Book.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

BY F. B. BADT.

PRICE $1.00. Type page 5^x3 Inches,

dixible cloth binding, 7'3 pages, 41 cuts,

anu 5 tables, three of which are 12x18
Inches. These tables give at once and
» Ithout any calculations, the size ot wire
'PQu'red In ea"h case for any percentage of

loss. First edition exhausted, second edi-

tion containing additional matter now
ready, making 5,000 copies printed to date.

A timely book, containing full lUustrationa
for Incandescent wiring and complete in-

formation concerning methods of running
wires, location of safety devices, splices,

Insulation, testing for faults, wire gauges,
general electrical data, calculating sizes of
wire, wiring of fixtures, elevators, build-

ings, isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire Syslem.

METHODS OP RUNNINQ WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building Is Bei tg Con.

structed.

b. In a Completed Building.

LOCATION OF SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.
Conductivity.

Divided Ch-cults.

Work, Energy.

CALCULATING SIZES OP WIRB8.

Plans and Symbols.

Drop of Potential and Loss ot Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

OfUce Building.

Appendix 11. The Interior Conduit

System.

Table No. 1, Gauges in Circular Mils.

Table No, 2, Electric Light Conductois.

Table No. 3, 50 Volt Lamps.

Table No. 4, 75 Volt Lamps. .

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting.

BY PHILIP ATIQNSOiN". A. M., PH. D.,

260 pagee, 12 mo. 1C4 lUnetrations. Price $1.50

This book Is a revision of the popular series

of articles which ran through the Westebn

Electrician under the same title. A
complete and comprehensive treatise on elf c-

tric lighting giviDg the latest practical facts

with the least amount of technicality and

mathematical formula-; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricity a Moi»e of Molecclar Mo

TION. PuiNCirLES OF THE DyNAAIO.

The Armature. The Commutator. Closed
Oircuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Current Dynamos.

Principles of the Alternate Current Dynamo.
The Siemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Westing-
hou5e Dynamo. The Converter.

Direct Current Dynamos
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausen Dynamo. The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force,

Resistance. Current. Electric Induction,

Magnetic Induction. Conductivity and Insu-

lation. Quantity and Intehslty. Eleciric

Units. The Volt. The Ohm. The Ampere.
The Ampere Hour. The Coulomb. The Farad.

The Microfarad. The Watt. The Electric

Horse-Power. The Joule.
Electric Measurement.

The Potential Indicator. The Deprez-Can
pentler Ammeter. Ayrton and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Perry's Spring Voltmeters and Ammeters.
The United States Electric Lighting Co.'s Am-
meter. The Western Electric Co.'s Ammeter.
The Curt^ew Voltmeter. Ayrton and Perry's

Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
'Unit. The Bunson Photometer.

The Arc Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jablochkoff Electric Candle,
The Jamin Electric Candle. The Sun Lamp,
Automatic Adjustment of Arc Light Carbons.
The Foucault-DubOBcq Lamp. The Serrin

Lontiu Lamp. The Brush Arc Light Lamp.

The Incandescent Lamp.
Reyoier's Lamp. Early Experiments. In-

candescent Light Carbons. The Edison Car-

bons. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-

bons, The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of

Lamps. Renewal of Lamps.
The Storage Battery.

Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
Plant© Battery. Faure's Secondary Cell.

Chemical Reaction in the Faure Cell. Faults
of the Faure Cell. Tbe Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.

Resistance and Current of Cell. Weight jot

Cell and Thickness of Plates. Causa 6f
Buckling. Variable Resistance of Electrolyte.

Inspection. Formation of the Faure Battery.

The Julien Accumulator.

Electric Distribution.
Arc Light Distribution. Series Installatioo.

Hefner von Alteneck's Regulator. IncaU'
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation. Series Multiple Installa-

tion. Combined Arc and Incandescent In-

stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternaliog Current System. Meters. Fuses.

Switch Boards. Lighting Mines. Installa-

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building, CHICAGO.
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Primary Batteries
FOB

Household, Experimental, Scientific and other Purposes.

JAMES H. MASON,
MASOFACTURISG ELECTRICIAIS,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N Y.

COMPIETE PLANTS FOR
SMALL STORES.

Office and Domestic Lighting.

GREAT IMPROVEMENTS.

OaAranteefl as represented.

These Batteries are ia practical use,

and glTlng perfect satisfaction.

THE BARNES WATER EMERY

Tool Grinder.

It has no pumps. No
valves. Nopiping-to

supply it with water.

It has nothing- to g;et

out of order, is always

ready for use. It is

as easily managed as

a grindstone and v\'iil

give vastly better re-

sults.

Sold subject to ap-
proval. Send for fuH
description and price.

W. F. & John Barnes Co., Rookford, III..

Address No. 761 Ruby Street.

Barnes' Patent

m\m DRILLS.
20 to 32 inch swing, with both
worm and lever feed, self feed

and back-geared.

Barnes' Patent
ENGIJSE LATHE,
15 inch swing, 6 foot or 8 foot

bed. These machines are made
a specialty' in our factory.

They have advantages not
found' in other machines in

thi;. line. It will pay parties

desiring to purchase or know
more about these machines to

send for full description and
prices to W. F. & JOHN
BARNES CO., Rockford,
111., Address No.76lRubyst.

TTI^I«I?'ES33

ELECTRIC RAILWAY

More than one hundred different

street railways in operation
or in course of con-

struction.

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND,

Central Stations for Powor Distribution.

More Than 175
separate orders

From Street Railways for Electrical Equipments.

The Sprague Electric Railway System has
been proved to be the most

DURABLE,
RELIABLE,
ECONOMICAL,
CONVENIENT.

ELECTRIC RAILWAY & MOTOR
coiaPANY,

16 and IB Broad St, NEW YORK.

GEORGE P. BARTON,
LAW OFFICE,

225 DBABBOKN STREET,
CHICAGO, ILL.

Patent and Trademark Cases.

—IS THE

—

Best Appointed Line
—FOK EEACHTNG THE

—

West, Northwest and Sontliwest,

STATIONARY MOTORS.

STORAGE BATTERIES.

Executive Offices: 115 BROADWAY, NEW YORK.

AGENCIES, 13 South Fourth St., Philadelphia; 456 Rookery BIdg., Chicago.

Ill Water St., Pittsburgh, Pa.

Factory: JERSEY CITY, N. J.
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
ARE IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON. BROOKLYN, ALBANY, SYRACUSE. TOLEDO, CLEVELAND,

MILWAUKEE. INDIANAPOLIS . ST. LOUIS. KftNSAS CITY, ATLANTA.

DENVER, OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROW LICHTWINC DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It was used exclusively by the "West End Company, of Boston, last

xirinter, and is fully Indorsed by them, and other companies 'who have nsed it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

BOSTON,
OSO .^.tlek.zi.tlo jA.'^tg.

CHICAGO,
3.48 ikXlolxlarAxi. .A.-^re*

ST. PAUL,
403 Sllale^r Street.
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THE Knapp Electrical Works
General Western Agents,

tf:^ei

PERKINS ELECTRIC LAMP CO.

TO FIT AKY SOCKET,

ALL CAHCLI POWSHS,

AHY YOLTAGE,

AHY EFFICIEHOY.

The follotving are a few of our testimonials:

Your lamps (Perkins) instead of lasting 600 hours
have averaged over 1,000 hours without growing black or
dim.

—

Church Gkeen Electric Light Co., Boston, Mass.

The life of the lamps is more than guaranteed, and
when burned out they are pTfeetly white.—H. Heuck,
Heuck's Opera House, Cincinnati, Ohio.

The lamps average their full guarantep, and some have
been burning 3,000 hours. — Oakland Paper Co., Man-
chester, Conn.

We have run all our lamps (Perkins) over 1,200 hours
and none of them have given out yet.—Z. CEAjfE, Jr. &
Bko., Dalton, Mass.

The light burns up to 16 c. p., is clear, and does not
discolor.—J. D. Wiltrout, O. W. Holmes Hospital, Bea-
trice, Neb.

They (Perkins lamps) have more than met our expecta-

tions, as they excel the guarantee by some 2,000 hours.

—

H. B. Clafliji, New York.

GRIMSHAW WHITE CORE

FOR

TELEGRAPH,

TELEPHONE,

ELECTRIC LIGHT

McLennan S^witcli. Paiste Switch, Arc Lamp Wall Switch. Arc Lamp Ceiling Switch.

GALES COMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

THE KNAPP ELECTRICAL WORKS,
54z& 56

Franklin St., CHICAGO, ILL
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SHIELD BRAND LINE WIRE.
MOISTURE-PROOF. DURABLE.

Mr. W. A. RICHMOND, Supt. Electric Dept. Concord Gas Light

Co., writes as follows

:

"We have between twelve and fourteen miles, two and three

braid Shield Brand in use here running through trees, and bad ones

at that. It has given perfect satisfaction thus far, after being in

use two years."

Strongly

Recommended

for

CITY LINES

or

running tiirougii

foliage.

p. and B. Weatherproof Lino Wire
Far Superior to Insulations Ordinarily

Known as "Weatherproof."

WIRT
Lightning

For Arc or

HIGH
OR

LOW TENSION

On Poles or

Write for Samples and Quotations.

PATENTED.

Arrester
Incandescent.

DIRECT
OK

ALTERNATING.

in Buildings

LoDi Life.

Hisli

iency.

To Fit

Edison

Sawyer-Man,

Tliomson-Houston,

OR

U. S. Socket.

MAGNET WIRE.
Prompt Shipment from Chicago Stock

or Direct from Factory.

P-O-L-E-S
FOR ELECTRIC ROADS

—OR

—

ELECTRIC LIGHT CIRCUITS.

Cross-arms,
Pins, Brackets,

Insulators,

Lag Screws, Poles, Steps.

SEE OUR CATALOGUE No. 560.
For fall information regarding Wires and Supplies for

Electric Lighting.

SEG OUa CATALOGUE No. 648.

For full information regarding Electrical House Goods,

Also Telegraph, Fire Alarms and District Messenger Systems.

THE ELECTRICAL SUPPLY CO.
171 Randolph Street.

p
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THE BRUSH ELECTRIC CO
CLAIMS THE EXCLUSIVE RIGHT TO

MANUFACTURE, SELL OR USE

The enjoining clause of the Decree of the Court in the case of The
Brush Electric company vs. The Fort Wayne Electric Light
company is as follows;—

"6. And it is hereby ordered, adjudged and decreed that the said defendants, the Fort
"Wayne Electric Light company, Henry Or. Olds, Perry A. Randall and Ranald T. McDonald,
"together with the officers, successors, or assigns, agents, attorneys and employes of the
"defendant corporation, be, and they hereby are, perpetually enjoined and restrained from
"making, using, selling or vending any arc electric lamps in which two or more pairs of
"carbons are independently adjusted and regulated by one and the same regulating mechan-
"ism, and are separated and burned successively, to secure the continuous burning of one
"pair of carbons prior to the establishment of the arc between the other pair, substantially
"as described in the specification, and claimed in the first claim of said letters patent. No.
"219, 208, and also from making, using, selling or vending any electric arc lamps contain-
"ing the invention, or inventions, substantially as described in the specification, and claimed
"in the second^ third, fourth, fifth or sixth claims, or any of said claims in said patent, No.
"219, 208, or any imitation, or substantial equivalent thereof constructed substantially as
"described in said specification, anjl as claimed in the said first, second, third, fourth, fifth or
"sixth claims, and that an injunction issue forthwith accordingly. And it is further ordered,
"adjudged and decreed that the defendants pay the cost herein to be taxed, and that the com-
"plainant have execution therefor."

ARC UGKTIN6 APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENCE LIGHTING MACHINES,

CARDONS FOR ARC LIGHTING, ETC.

THE BRUSH ELECTRIC CO..
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FORT WAYNE ELECTRIC CO
IHAXlTFACTirBKRS OV THK

Slattory Induction Sistom of Long Distance
INCANDESCENT LIO-HTING,

.A.TSn3 1^3^X1

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO,
PHLLADEtiPHIA, -

PITTSBURGH,
DETROIT, MICH., -

SAN FRANCISCO, 35
TORONTO, CAN.,
DAIiliAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

633 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McIiOod Bldg.

FACTORIES :

FORT WAYNE, INC., - AND - BROOKLYN, N. Y.

John A. Roebling's Sons Co.,
AdCA.xio'TJx^jaLoa^TTXi.xixi.s of*

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S I

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER \

INSULATED WIRE none has been so successful as that of the SAFETY IN- J

SULATED WIRE. Investigate the merits of this WIRE and you will become con-
)

vinced of its great insulating qualities.
\

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, CHIGA60, ILL \

Works, Trenton, N. J. GEO. C. BAILEY, Manager.
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ALUMINUM BRASS AND BRONZE COMPANY,
MANUFACTUREBS OP

OOWLES' ALUMINUM AND SILICON COPPER ALLOTS,
IN INGOTS, SHBETS, RODS, WIRE AND CASTINGS.

Sheet Copper, Sheet Brass, PURE ALUMINUM.
STEWART BUILDING,

53 Chambers St., New York.
ROLLING MILLS,

Bridgeport, Conn.

AN INVITATION BY CABLE
mS-NTJ-p^JS-CXXJEEIiS.

To Visit The Stockton Hotel,
We will be thire during the National

Electric Light Ci nvention. Commencing
August 19th, 189r. with samp (s of Wire
and Cables.

GtO. WILEV.
FRED. DEUENHAROT.

CAPE MAY.
iiiMD mmwB mi co.,

PITTSBUROH, PA.

THE HOLTZER-CABOT ELECTRIC CO.,
MANITFACTnEERS OP AND DEALERS IN '

EVERYTHING ELEGTRIOAL
SEND FOB S56-PAeK CATAIjOClGE,

111 Arch Street, BOSTON, MASS.
tPtrniii APFuriFi J

BAKER, BALCH & CO., Seattle, Wash.orctjiKL yiucreu/co .
^ p^^^^^ Seilers Electrical Woeks, Sau Francisco, Cal.

A full line of oar mannfactures can be found at our Agencies.

MAGNOLIA METAL.
-INDOBSKD BY TKE

United States and German Covernmehts.

BEST ANTI-FRICTION METAL
r Dynamo, High-Speed Engine. Steamship, Car, and ail Machin-

ery Bearings.

MAGNOLIA ANTIFRICTION METAL CO.,
OTurners and Sole Manufacturers,

London rffice: 75 Queen Victoria St.

Chicago Office: 41 Traders' Builctng. 74 CORTLANDT ST., NEW YORK.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie
Iniiia-Rnlilier anl Gntta-Percla Insulating Co

Vulcanized India-Rub5er Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Puke Rubber Cables,

CohXENTRic Cables, anv millage, Flexible
CoKDS. Silk, Hemp. ' Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables of High insulation

and Long Life, all millage.

W^. M. HABIRSHAW, F. C. ?., Gen'l Mgr., Offices: 1 59 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard MARiNm
Cores to any Millage
or Specification up to

9,ooo Megohms per knot.

Two -Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms per
knot.

Navy Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber cot-

ered, foi Marine Work,

Pliable Cables, foe

Search Lights.

Insulated Wires and Cables.
Tlie adLnowledged Stnndard for durable and liigrb in-

solation. Its merits proved by a record of over qLaarter
of a centaary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSULATING JOINTS,

Electric Light and Power.
Telegraph and Telephone.
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use.
Subterranean Use,
Submarine Use.

Concealed Wiring in all Locations.

GEORGE B. PRESGOTT, Jr., 6en. Agt., 16 Dey St., New York.

"Western Electric Co., Chicago, HI., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers of COWL6S' PATENTED

Fire- Proof and Weather- Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Rods, Sheets, and Plates.

mmmiim^^
CUT SHOWIKS STSLE OF INSULATION.

a.—Copper Wire. b. b.—Two Braids, saturated with Fire-Proof Insulation, c.—Braided Cotton, saturated

with a black, Weatber-Prouf ComposUioD. , , .^ ^ ,, ., ,. ,,, ^
Approved by New York Board of Fire Underwriters. Samples furaisUed upon appUcaiioc. Piu-e Electric

Copper Wire, bare and covered, of every descripliou.

u.»DirDnn«e M 9 and 21 Cliff street. New York. FACTORIES:
WAREROOiyiS.]

,33 ^^^ ,35 yj^^^^^ ^ve., Chicago, III. ANSONIA, CONN,

EDISON GENERAL ELECTRIC CO.,

—-—MANUFACTURERS OF
Weather Proof Wire, Insulated Iron Wire, Magnet Wire, Rubber-Covered House Wire,
Annunciator W^ire, German Silver Wire, Office Wire, Flexible Brush Holder Cable,
Gas Fixture Wire, Arc Lamp Cords, Tinsel Cords, Flexible Cords,

Telephone, Teleg'raph and Electric Lig'ht Cables.

EDISON BUILDING, BROAD ST., NEW YORK.Fles&e address all commnnlea Ions to tbe
nearest District Office.

MAIM r%ieTBirvp ^MTE-I^EB. EASTEBN DISTEICT, EDISON BUHDING, hew TOBK, OEKTKAL DISTEIOT, "the EIALTO" BUILDINa, ohioaoo.
«iri UlolKlwi UrriOcs. mottntain disieici, masokio buildiso, denvee. paoifio coast disteiot, cheoniole bldq., ban eeahoisoo.

HOETH WEST DI8T., WASHIHaiON BLD&., POETLAND, OEE. SOUTHEEN DIST., COIION EXOHAHQE BLDd., NEW OELEANS, OANADIAH DI8I., BAUK OE COM. BLDa., TOBOHIO, OAN.
WOflKS : SOHENEOIADT, N. Y.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

Xighting Apparatus.

C20 Atlantic Ave.,BosTOif, Mass.
148 Michigan Ave , Chicago, Iix.

115 Broadway, New Yoek, N. Y.
215 W. 4'h St., Cincinnati, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Fjrancisco, Cal.

Electric Railnray

Equipment.

Electric Motors.

A REMARKABLE GROWTH.
[From the EUctrieal World, New York, JIarch 20th, 1889.]

Electric liighting by Gas Companies.*

In Proyressioe Affe for October 1, 1888, was published a I'st of gas
companies operating electric lighting plants; in the present number we
repeat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 266 companies,
operating a total of 21,313 arc lights and 55,890 inoandesoents. The
number of different sj'stems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

h«ve failed to furnish us either system or number of lights, others operat-
ing two, three or four different systems only the aggregate number of
lights. Taking the figures as they stand they make this showing:

System

.

Thomson-Houeton
Arc,
I1,0&*

Inc.
H,820

27,710
10,^6
2,875

4,4^5

"250

756

'Vdo
300

Total.
19,910
S,JI64

27 710WVs'tlnjhouse
10|25(i

4,668American 1,813

Schuyler .. .. 734 734
Bali ei3 t>l3

IndiimapoIiH Jfonvy 'im
185

794

Jennev (Ind. or Ft. Wayne not specified) ii-24 .i24

Waterliouse
Heisler

....( S2i 222
500

Remington 159 459

90 itO

Hocbhausen 60 tiO

Fuller 10 10

Total 21,31.? 55,890 ~,e03
Grand lolal of Arc and InaiiideBcent lights, 77,203.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
J*roffres3ive Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

'Progrenive Age, March 15, 1889.

I
From the Eleetrieal World, New York, .June 14th, 1890 ]

Electric I^igliting by Oas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics Of the increasing use of electricity by gas
companies throughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-
ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System
Thomson-Houston.

,

Brush .

Weslirghouse
Edison
Ameri
United States
Schuyler.
Ball

re Inc
!i2r 45.055
out 4,25a
xn 49.1 61

13,858
,58" 175
032 6141

Western Elec ric !...!....
Fort Wayne ..".'.'.'.!."

1,

Van Depoele ;

"*[

Waterhouse '.....

Heisler \,

Keminglon '.'.'.'.', '.'.'.',

Sperry '.'....'.

Excelsior
Hochhausen
Weston
Fuller,

962
788
,766

450
287

Reliance..,
National
Bernstein

129
160
205
70

138
10
30

8,003

3,315

1,000
215

i.32,m

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

Number of gas companies operating electric lights.,
Number of different electric light systems used
Number of arc lights operated
Number of incandescent lights operated

21

21,313
55,890

304
23

31,568
132,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
AIiLi OTHER SYSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FIRST. For a system that CAN' NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTEL'S' RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Gas Com
panies

Number liglits of all other systems by Gas
CompHnies

Proportion ol Thomson-Houston to whole number
ot lights

Arc Lights. Incandescent Lights.
||

March 20,

1889.

.Tune 14,

1890.

Marcli 20,

1889.

.Iiine 14,

1890

21,813 81,5.re .W,890 182,771

1 1 ,084 16,927 8,826 45,065

10,229 14,031 47,064 87,716

525S S3 6-10; 15 7-10; 339-10;

Lights in use as per clipping, June 14, 1890.

Lights in use as per clipping, March 20, 1889

Increase

Percentage of increase

Arc.

T. H. Sys.

tem.

16,927

11,084

5,843

52 7-10;

All other
Systems

14,631

10,229

4,402

Incandescent.

T. H. Sys-

tem.

45,055

8,S26

36,229

410;

All other
Systems.

87,716

47,064

40,652

86 8-lOiJ
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.

ALPHABETICAL L»ST.

Automatic Switch Co xxi

Ansonia Brass & Copper Co i

Allifl, E.P. &Co xxiv
American Electrical Works xv
Abendroth & Root Mfg. Co
Aluminum Brass & Bronze Co. i

Aluminum Battery, Electric

Light & Power Co xxi

Ball Engine Co xxiv

Baggot, E xvi

Barton, Geo. P xxiv
Bernstein Electric Co
Brush Electric Co sxix
Bailer Hard Rubber Co xx
Bain Foree xvi

Brown, Frank T xvi

Bates. W. S xvii

Barnes, W. F. »fc Jno xxv
Baxter Electric Motor Co xxx
Bleckert & Ntlson xvi

C. B. &Q. R. R XXV
Cleverly Electrical Works xvlil

C»lburn & Co., I. W xvi

C. &. C. Electric Motor Co. . . .xxlii

Central Electric Cj xi

Continental Dynamo Co
Connecticut Motor Co xx i

Colnmblalncandi scent LampCo xvii

Crosby Electric Co Iv

Diy's Kerite Insulation Co.... i

Dayton Globe Iron Works Co.xvIi4
Electrical Supply Co xxvlfl

Empire City Electric Co xviii

Eastern Electric Cable Co xv
Edison General Electric Co.,—
Railway Dept xxv

English, Moras & Co xvii

Excelsior Electric Co xxii

Elektron Mfg. Co xix
Eddy Electric Mfg. Co xv
Electric ConstrucUon & Sup. Co vl

Edison Mfg. Co xxill

Evans Friction Cone Co xlx
Edison General Eleclrlc Co.,

—

Lighting Dept vili

Edison General Electric Co.,

—

Wire Dept 1

Edison Lamp Co xvU
Eureka Tempered Copper Co. .xvll

Easton Electric Co iv

Electric Merchandise Co xvi
Electrician Publishing Co xxiv
Empire China Works xvi
Flbrone Mfg. Co xv
Fort "Wayne Electric Co xxx
Fairbanks, Morse & Co xvi
Fletcher & Fletcher Electric Co xvi
Glass, E. K. xvi
Globe Carbon Co xvll

Greeley & Co., E. S xlv
Gibson Gas Fixture Co xvlil

Great Western Electric Sup, Co. v
Helsler Electric Light Co xxiii

Holmes, Booth & Haydens xvii

Harmount, G. A xvi
Hazazer & Stanley xiv
Holtzer-Cabot Electric Co 1

Hawkeye Electric Mfg. Co
Hill Clutch Works xxiv
Holmes & Co.. 0. H xvU
Ireson, Chas. L
Interior Conduit& Insulation Co.xiv
India Rubber& Gutta Percha Co. 1

Ide & Son,A. L xlv
Illinois Electric Material Co. . . . xlv
Jewell Belting Co xv
Jones Bros. Electxlc Co xlx
Knapp Electrical "Works xxvli
Liw Telephone Co xv
Leclanche Battery Co xxi
Lswisohn Bros xxiv
Laminar Fibre Goods Co xlx
Mitchell Yance C» xxx
Monitor Electric Co xvi
Mnnsell & Co., Eug xv
Munson Belting Co , Chas xiv
Mason, Jas. H xxv
Magnolia Anti-Friction Metal Co. i

N. Y. Baiting & Packing Co...
National Carbon Co iv
National Electric Mfg. Co x
Noye Mfg. Co., Jno. T xvi
Northwest Thomson-Houston Co. vii

Ohio Stat« University iv
Ostnmder & Co., W. R xxiv
Okonite Co xv
Partrick & Carter xx
Phoenix Glass Co
Palste, H. T xiv
Pond Engineering Co xxi
Pumpelly Storage Battery Co. xxii
Phillips Electrical "Works, E. F xv
Page Belting Co
Purdue University xlv
Queen & Co xv
Roeblings' Sons Co., Jno. A.. . ix
Shultz Belting Co xxi
Stilwell & Blerce Mfg. Co.... xvll

Standard Carbon Co xx
Stephenson & Co., Jno xxi
Schuyler Electric Co xx
Southern Electrical Supply Co. xxi
Sperry Electric Co xvlii

Sawyer-Man Electric Co xll

Schoverling, A xxiv
Standard Paint Co xiv
Standard Ucderground Cable Co. i

St, Louis Electrical Expogltion tx

St. Louis Electrical Supply Co. xxii

Standard Electrical Works. ... xvi
Sunbeam Incandescent Lamp Co. xt
Thomson-Houston Electric Co.
Lighting department 11

Thomson-Houston Elec ric Co.,

Railway department xxvi
Taussig, S xvii

Taylor jilfg. Co xxv
Triumph Compound Engine
Co xvlil

Turner Brass Works ... xv
Union Hardware Co xlv
United Electric Traction Co. . . xxv
United States Electric Lighting
Co xili

Woodbridge & Turner xvll

Wesrtnghouse Electric Co
WoUensak, Jno. S xxv
Western Electric Co iv
Wsston E le ctrlcal Instrument
Co xiv

Western Power Construction Co. vl

Wanted xvi, xiv, xxv

CLASSIFIED LIST.

Ai'-enmalatora.
Brnau Electric Co.
L'onsolldated Eiecttric Storag* Ca.
PumDeilj Storage B attery & Elto.
Motor Co.

Alnaiinniii.
Almninnm Brass & Bronze Co.

Anniuteiators

.

Central Electric Co.
Empire City Electric Co.
Fletcher & Fl.tctier Electric Co.
OreatWeatem E lectrlc Sapply Co

.

Greeley & Co. E. S.

Holtzer-Cftbot Electric Co.
Jones Broa. Eleciric Co.
Enspp Electriul Works.
Monitor Electric Co.
Oetrander & Co. W. E.,
Partrick & Carter.
Standard Electrical Works

.

Western Electric Co.
Antl Friction aietal.
The Magnolia Antl-Frictlon Metal
Co.

Tnmer Brass Works.
Arc liOmps.
Brash Electric Co.
Electric Constinction & Sapply C*
Excelsior Electric Co.
Foree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
Kotthwest ThomiOn-Boaiton Co.
Schn;ler Electzlo Ce.
Sperry Elecirlc Co.
ThorneoQ-HoBBton Xlectilc Co.
Wesbinchoase Electrlt Co.
Western Electric Co.

Batteries.
Alnmlnam Battery Eleetrlo Light &
Power Co.

Central Elcctrlo Co.
Edlion Mfg. Co.
Electrical bnpply Co.
Fletcher & FletehH Electric Co.
OreatWeitem Elestric Snpply Co.
Jonei Bros. Electxla Co.
Law Telephone Co.

'

Leclanche Battery Ce.
MftsoD, J. H.
Monitor Electric Co.
Partrick A Cariez.
Queen & Co.
BchoTerllDg, A.
Somthem Electrical Snpply Co.
St. Loola Electrical Supply C«.
ftkandaid Electrical Worse.

Battery Jam.
Bntler Hard Rutther Co.
Central Electric Co.
Electrical SappT? Co.
HoUzer-Cabot Electric Co-
Partrlek <& Carter.
Queen & Ca.

Bella, Acleetria.
Central Electric Ce.
Empire City Electric Co.
Fletcher & Fleicher Eleetrie Co.
Great WestemlAlectvic Supply Ce.
Greeley & Co,, E. S..
Enapp Elecmaal Worki.
Uonlcor Electrle Co.
W. S. Oitranter A 9o.
Partrick & Carter.
Sonthem Electrical Snpply Co.
St. Loale Electrical Snpply Ce.
SUndard Eltctrioal Worka.
WoUensak, J. F.
Weitern EltctrleCo.

Bella, aia«netlo.
Central Electric Co,
Empire City Electrle Co.
tireeley &Co.,E. S.
HoltKer & Cabot Electric Co.
Knapp Electrical Works.
Parirlck & Caiter.
Standard Electrical Worki.
Western Electric Ce.

BeltlBff.
Erans Friction Cone Co.
Ireson, Cb&p. L.
Jewell Belling Co.
Chaf . Mnnson Belting Co.
N. T. Beltine & Packing Co.
Page Belting Co.
Sholu BelUng Co.

Boilers.
Abf ndfoth & Root Mfg. Co.

Books Klectrical.
Electrician Pabllsbing Co.

Bnrslar Alarms.
Central Electric Co.
Hlectrlcal Supply Co,
Empire City Electric Co.
Fletcher * Fletcher Electric Co.
Great Western -lectrlc Snpply Co.
Greeley* Co., K. 8.
BoltaHr-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Worke.
Monitor Electric Co.
Odtrander & Co

.
, W. R.

Partrick A Carter.
Southern Electric Snpply Co.
Standard Electrical Works.

Cables.
(See insulated wire.)

table Electric (See Wire Insu-
lated), Copper,l!^lieetaii«lBar.
Lewieohii Bros
Roebllog's »ons Co., John A.
Standara Underground Cable Co.
Webtem E.ectric Co.

Carbons. Points and Plates.
BroBh Electric Co.
Central ElectiicCo.
Electrical Snpply Co.
Empire City Electric Co.
GloDe Carbon Co.
Enapp Eipictrlcal Works.
National Carbon Co.
S.andard Carbon Co.

Car«, JGleetrlc Railway.
Stephenaon Co., Jobn

Clntebes, Prletion.
nil Clutch Works.

CcHistraction and Bepalrs.
Bain, Foree.
Electric Constmctlon & Snpply Go.
Knapp Electrical Works.
N . W. Thomson-Houston Co.

Contra«tors, Kleetrlc U^lit.
JCnfflae Plants and JBlectrlc
BaUways.
Brneh Elsctrio Co.
Edison General Electric Co.
Elecirlc Merchandise Ce.
I^orthweat 'ihomaoM-Houston Co.
Pond Engioeerlng Co.
Sperry Electric Co.
Tnomaon-Honstou Electric Co.
United Electric Traction Co.
Westinghuuse Electric Co.
Western Power Construction Co.
Woodbridge & Turner.

Copper Wires and Tapes.
Aluminum Brasa & Bronzd Co.
American Electrical Works.
Ansonia Brass & Copper Co.
Central Electric Co,
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co
Holmes, Booth & Haydena.
lUinoia Electric Material Co.
Jones BroB. Electric Co.
Knapp Electrical Wotka.
Lewisohn Bros.
Monitor Electric Co.
Okonite Co.
Phllllpa, Eug. F. Electrical Works.
Roebling's. Jno. A. Sons Oo.
Standard Electrical Worka.
Standard Underground Cable Co.

Cross-Arma.
Central Eleotrle Go.
Electrical Merchandise Ce.
Eieatrlcal Supply Co.
Great Weatern Electric Supply Co.
Holmes, C. H. & Co.
Illinois Electric Material Co.
Monlter Electric Co.
Northweit Thomson-Houiton Oo.
Southeru Electrical Supply Oo.
81. Louii Electrical Snpply Co.
Weitern Electric Ue.

Cat-outs and tSwltclica.
Automatic Switch Cempauy.
Central Electric Co.
Electrical Snpply Co.
Sbectrical Merchandiae Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Weatern Electric Supply Co.
Greeley & Co., E. S.
H0lt2er-Cabot Electric Oe.
Illinoia Electric Material Ce.
Partrick & Caiter.
Palate, H.T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.

Dynamos.
Brush E lectrlc Co.
Bain, Foree.
Colbnrn * Co., L W.
Continental Dynamo Co.
Eaaton Electric Co.
Eddy Electric Manuiacturlng Ce.
ExcalBier Electric Co.
Fort Wayne Electric Co.
Hawkeye Slecttic Manufacturing Go.
Helfller Electric Light Oo.
^atioual Electric Manufacturing Oo.
Schuyler Electric Co.
Sperry Electric Oo.
TnomEou-flouiton Electric Co,
United Electric Traction Oo.
U. S. Electric Lighting Co.
Western Electric Co.
WesUnghonie Electric Co.

Eleetrleal Instrnmenta.
Central Electric Co.
Electrical Supply Co.
Great Western. Electric Snpply Co.
Greeley & Co., E. S.
Partrick & Carter.
Queen <& Co.
Weiton Electrical InBtramont Co.

Electrlo Railways
Edison General Electric Co.
ThomioD-HouBton Electric Co.
United Electric Traction Co.
Wocdbrldge & Turner.

Blectrollers and Contblna-
tion Fixtures.
BagHOt. E.
Bleckert ft Nelson.
Gibaon Gas Fixture Worka.
Mitcbel-Tance Oo.

Electroliers and Comblna-
tl'in Jf'lxtures.—Continued.
Sawyer-Man Electric Co.
Thomeon-Houatou Electric Co.

JBlectro-Platlne aiaeliines.
Brash Electric Co.
Colbnrn & Co., L W.
Edison (jener^l Electrlo Co.
Excelsior Electric Co.
Thomson-Houaton Electric Co.

Enslnes, Steam.
Alila &Co., E. P.
BallEugiiM Co.
Engliah Moiae & Co.
Faitbaukt), Morse &. Co.
Ide & Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Maaufactuiing Co.
Western Power Construction Co.

Fire Alarms.
Electrical Snpply Co.
Knapp E ectrical Worka.
Partnck & Carter.
Western Electric Co.

FrlctlOD Cone.
Evans Fxicilon Cone Co.

easliigbtine: Kleetric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Co.
Western Electric (Jo.

WoUensak, J. F.
Creneral Klectrical Supplies.
American Electrical Works.
Ansoula Bn^e & Copper Co.
Brosh Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Ediaon Machine Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electric Merchandise iSo.
Electrical Supply Co.
Empi;6 Ciiy Electric Co.
Fletcher & Fletcher Electrio Co.
Great Weatern Electric Supply Co.
Greeler & Co., E. S.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Oo.
St. Louis Electrical Supply Co.
StaLdard Electrical Woras.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
Western Electric Co.
WoUensak, J. F.

ttlobes and Electrical Glass-
Tvare.
Mitchell-Vance Co.
Phosnli Glaaa Co.
Hard Bubber for Electrical
Purposes.
BnUer Hard Rubber Co.

luHulators and Insulating
Materials.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Snpply Co.
Empire City Ji lectric Co.
Flbrone Mfg^. Co.
Fletcher A Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Ce.
Knapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Go.
Mnnaell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Seuthern Electrical Supply Co.
St. Louia Elactricai Supply Oo.
Western Eltctiic Ce.

Insulated Wires and Cables
Slaenet Wire.
American Electrical Worka.
Alnmlnum Brass and Bronze Ce.
Central Electric Co.
Day, A. G.
East^em Electric Cable Co.
Edison General Electric Co.
Electrical Snpply Co.
Electric Merchandise Co.
Great Western;Electric Supply Co.
Holmea, Booth & Haydens.
lUinoia Electric Material Co.
Interior Conduit A Insulating Co.
India fiabber & Gatta Percha Insu-
lating Co.

Jones Bros. Electric Co.
Knapp Electrical Works.
Honiior Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Loaie Electrical Soppiy Co.
Standard Electrical Works.
Standard Underground Cable Co.
Weatern Electric Co.

Journal BearlntjTS.
Alamlnum Brass A Bronze Ce.
Eureka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Brass Works.

l^amps, Ineandeaeent.
Bernstein Electrlo Oo.
Brash Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edlsen (Jeneral Electric Co.
Electrical Supply Co.
Empire City Electric Ce.
Great Western Electric Snpply Co.
Greelev E. 3. &Co.
Heiiler Electric Light Co.
Knapp Electrical works.
Monitor Electric Co,
Northwest Thomaon-Houaton Ce.
Sawyer-Man Electric Co.
Southern Electrical Supply Co.
St. LooIb Electrical Supply Oo.
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electilc Co.
Western Electric Co.

JJathes and ^lachlne Tools.
W. F. & John Barnes Co.

Slaenet Wire.
(See Insnlated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.

9Iica.
Eug. Muneeli&Co.

Mlnlne Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-HoQBton Electric Co.

notors.
Bain Foree.
Brash Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co-
C. & C. Electric Motor Co.
Edison General Electric Co.
Ea^tou Electric Co.
Eddy Electric Manufacturing Co.
EiektroE Manufacturing Co.
Eiceibior Electric Co.
tort Wayne Electric Co.
Hawbeye Electric Mfg. Co.
Sperry Electric Co.
Thomson-HouBton Electric Co.
U. S. Electric Light Co.
United E.ectiic I'raction Co.
Westinghouse Electric Co.

Oils.
Taussig, S.

Pateot Solicitors.
Brown, Frank F.
Barton, Geo. P.
Bates, Wm. S.

Pins and Braofetets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Snpply Co.
Holmes C.H.&Oo.
Illinoia Electric Material Co.
^Standard Electrical Works.
Southern Electrical Supply Co.
St Louis Electrical Supply Co.
Western Electric Oo.

Poles.
Central Electrio Co.
Electrical Supply Co.
Electric Mer handise Co.
Great Western Electric Supply Co.
Holmes C. d. & Co.
Illinoia Electiic Material Co.

Publlsbers, Klectrical.
Electrician Publishing Co.

Posh Buttons-
Central Electric Oo.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great W estern Electric bupply Co.
Illinoie Electric Material uo.
Knapp Electrioal Works.
Standard E ectrical Works.
Union Hardware Co.
Western Electric Co.

Ballways Electric.
(.See electric railways.)

Speakins Tubes,
Central Electric Oe.
Electrical Supply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor E'ectric Co.
Ostrander & Co. W. R.
Western Electric Co.
WoUensak J. F.

Speed Endieators.
Iddy Electric Mfg. Co.
Queen & Co.

Tapes, Insulatlnc.
American Electrical Worka.
Central Electric Oo.
Eastern Electric Cable Co.
Edieon General Co., Wire Dept.
Electrical Snpply Co.
Great Weatern Electric Supply Co.
India Robber A Gotta Percua In-
eulatiog Co.

Illinois Electric Material Co.
Okonite Go.

Telegraph Apparatus.
BunneU & Co., J. fl.

Central Electric Co.
Electrical Supply Oo.
Empire City Electric Co.
Great Western Electric Smpply Co.
Greeley & Co.. E. 8.
Jonea Broa. Electric Co.
ICnapp Electrical Works.
Menltor Electric Co.
•artrick d: Carter.
Standard Electrical Werks.
Weatern Elsctrlc Co.

Telephones, Elentrie.
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain, Foree.
Central Electric Ce.
Eleetrleal Supply Co.
Greeley & Co., E. S, '

Knapp Electrical Works.
Queen & Co.
Weston Electrical Instrument Co.

Trucks, Electrle Car.
bprague Electric Railway A Motor
Co.

Stephenaon Co , Jno.
Thomaoa-Hoaaton Electrlo Co.
TTnlied Electrle Traction Co.

Tnibine wheels.
Dayton Globe Iroa Worka.
StllweU & Blerce Mfg. Oo.

TVire, Bare.
American Electrical Works.
Aluminum Brass & Bronze Co.
Anaonia Braea & Copper Co.
CeDtral Electric Co.
Electrical Supply Co.
Electria Merchandise Co.
Holmes, Booth & Haydens.
Illinoia Electric Material Co.
Knapp Electrical Worka.
Lewisohn Eros.
Partrick & Carter.
Roebling's Sons, Jno. A. Co.
Weelern Electric Ce.

. J
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THE r«rA.TKOI^.A.i:. Cj^^RBOIV cc
CleTT-ela-r^-d., Ol:i.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS Ain> BATTERY MATEBIAL.

®s^SW^
r«E-w -voi^k:.

J. H. RE 10, General Manager,
411 & 412 Royal Ins. BIdg. C3^LIC!.A.€3rCy,

WESTERN ELECTRIC COM
WE AEE THE EXCLUSIVE WESTEEN AGENTS FOS THE SALE OF

A. G. Dav's Kerite Wires for Telegraph, Telephone, and Electric Use.
i^mcmia c^xo* .A.i'X'ijXCA.ifioxir.

CDEIIC-^a-O. I^ETXT -S-OISIK.

You Will Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing

to sdvettisers.

OHIO STATE UNIVERSITY,
OOLXJI^XBXJS, OHIO.

civil, Mechanical, Mlnlne and Elcctrlcol Enfflnccrlns. SENl* FOR INFORMATION,

CROSBY DRY BATTERIES
FOR OPEN CIRCXTIT WORK.

ELECTROMOTIVE FORCE, 1.B6 VOLTS. CURRENT, 1 TO 10 AMPERES.

:^oflll6So

ADVANTAGES OF THE CROSBY DRY BATTERY
:foii. oi»E3iia" oiaaouia? "vv^on.]

THE CROSBY DTtY BATTERT Is thebest Open Circuit Batlery in the
nmrltft It piiHSfssea all the advantagfs claimed rnr.any Ojien Circuit Uallery, and Is

capaiil" nr ririnnnliii: more work than any other.' In addltl-m to ihln. It is the most
ri?li;ilil«- unci romimrt, iiiowt duralilo and siin]>U>st r._-ll yt-l ilKrovrnd. It Is so

rnrislnnt.-.l iiiiii it is not <l«'Nlroye<l or seriously injured hy hlnne rirciiil in«;. and we
are iirt-ifurfd to iirove at any lime that its pitwcrof rei^tiperatiaii Is proiJorUunalely great-

er than Uial of any other. For Electric Bells. Gas Llnhtlnn, Burijlar Alarms, Annunciators,

TelP[ihones SUcrophones. Medical Electrlad Purposes, Electrical Clocks, and all thft uses to

which Open Clrciill Batteries may lie put. It lias Vio onuiil, whether It lie Compared with

Li(|uid or other I>ry Ualttries. We guarantee <lepolari/Ation. itbstrence of
ofleiiNlvu cryHtallizulioii and pi-rfect rl^-aiillneH

1 he CroKhy flattery Is the only Dr> Ualli-ry sAld seinl^-ehareert^ (To charge
ily a Hiiial"

""' ' .
. - .

. i w» . ^

until wanteil.
is necCMsary ) It <loeH not work

hy Ila
It only a Kinall qtiajitity 1

ntll wanteil.
The preference at* between I,l(iuia and Dry Batteries should always he iflven to

Iht! latliT, provldcti the amount of wnrklru; power retnUrcd and a constant current can be
obtitiiifil, >io |"<n-m oi" I>i-y It;ilt«Ty hxi as yi't hei-n ^lacel! before the public, except
tin- <iK-l.\ l>ry Hal t«T\ , ^vlilch whl do tli-- work of Wet Batteries and k'ivi- a <;on-:

stunt --ui.i.ly i)C inrrl rlrlry >.ii lllrii-nt for reliable Open Circuit work at all

times, rue Jiilvantairi'^i "f a Dry IJatttry art' obvious, iMicause Wot Batteries, of whatever

form are constantly (fivlns out <ttren.slve cHlors and spolilnB everythlDg with which their

fuiae's come in contact. They are disagreeable and uncloaoly machines, mislghtly lu appear-

Crosby
Electric Company*

m^
CROSBY DRY BATTERY.

Thl» »lfnF H Sold Hml.Ch«fg»a.

ance. and easily broken and injured. The Crosby Dry Battery is perfectly clean,
emits no destructive ffases or acids, and,- after once being properly connected, ro-
(iHires no attention whatever, while the Lbjuld Batteries are frei]uentiy In need of
being cU^aned, and ttie solution used must constantly lie renewed.

The Crosby Buttery Is not afteeted by temperature ; Whether hot or cold. It

Is cnually capable of performing the work fur which It is Intended.

The Crosby Dry Battery is only intended for Open Circui*; Work. If, how-
ever, through an accident, it becomes Short Circuited, it recoups itself. This can-
not be said with equal truth oT any other Dry Battery Known.

The Crosby Dry ISatterieR are manufactured In ditTerent sizes and forms, to

suit the needs of dUEerent purchasers. The fiuantlty of current required for any given work
can bo secured by a cliange In the form and size of the batlery. For ringing bells and work
of that character, tlie Cylindrical Batteries are to be preferred; but In instances where very
low Internal resistance Is desired, as In telephone work and for medical electrical purposes,

the rectangular form Is the better.
.

The (luantlly of current In the Crosby Dry Batteries Varies from one to ten
amperes.accordlng to the size and shape, while the electromotive force remains couBtaat
at 1.55 volts.

To use the Crosby Dry Battery Is to approve and Indorae It. It will give perfect
satisfaction. Comparison with otiier batteries shows Its superior qualities.

CYLiIXDKICAI..
6IZK IN INCHES.

Uelght.

KECTAN«UL,AR.

Wo. 8 VU
Dlam.

No.se..

No. 3..

TEI/liPHOlirE.
SIZE IN INCHES. SIZE IN INCUE9.

IIel"hl. width. Length. Hr>ll!ht. Width.

5 X 14 X *ii liOnsT Distance 7% x av,

O X IM X 8 Telephone 7)^ x !8

L^neth. Price.

4U •« 00
4-^ 1.50

K. B.-OTHER SIZEiS AKD SHAPEiS TO SUIT PURCHASERS.

rcopT.i
CROSKY EL

OFFICE OF FLEMMING'9 ELECTRO MEDICAI. INSTRUMENT MANITFACTOBT,
No. 1009 ARCH Street, Philadelphia, March 8, 1890.ELECTRIC COMPANY, New York.

(lB^TLEMKV^-Thc oiipoitunlly ci! cxproslnii u. ynu my views In rrterence to the Dry Cells made liy your nnn (lives me ureal plea.sure. and I do not hesltalo In dcscrlblriB my experience with some ot Ihein. I charBed and

conneclud one I.I vouTn 2 . uare cells wltli one ol my raplilly Intcmipled l-olun resistance primary colls. slarllnB It .Jan. 2«, 1S90. at 4 P. M., kept runn ng all night and fo owing day, Jan. 21 when at 4 P. M. It becaine

Sdenlidl^rt circuited, .md remalnmg so unllio P.M. The Jell was then released and allowed to recuperate till Jan 3n;7i» A. M., started again, and left runnlugtill Feb 13. stopping during night time Thus, in

dSS'olalw"".onrsn'.ndrcull.lhlscelllunctl..nated ..;ni Consecutive hours, areeult never betore attained In all my oiperjenM with open circuit battery cells. The same fJI^Wns ™°'''"^n™^r™MiirT«A
" ' '"

woriung capacity, apparently as gwid a.s previous to Its testing. Very respectfully. (Signed) OITO FLEMMINQ.

THE CROSBY ELECTRIC CO.
Judge Building.

^ Fifth Ave. & Sixteenth St.,NEWYORK.
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^̂ ^^}
ELECTRIC

i r COW
190 £19? Fifth Avenue. CHICAGO, ILL,

CUTTER'S E. L. PORCEUIN INSULATOR.

(Send for Special Circular )

ELECTRIC
HOUSE

GOODS
Of tbe most approved patterns :

BATTERIES,
BELLS,

PUSHES,
:: .. ANNUNCIATORS,

BURGLAR ALARMS,
CAS LiCHTERS,

IMEDICAL COILS.

Fine Line of Telegraph Instruments.

SIMPLEX WIRES
4,^iTes the most thorough iasalat'on, aoeqiialed for

annriSfe and TTNDEBOROVND service.

PATTEE'S LAMP-HOUR RECORDER.
(SPErlAL CIRCULAR OUT sow.)

ELECTRIC
RAILWAY

SUPPLIES.
POLES,
FEEDER WIRES,
TF^OLLEY WHEELS.

Have you trieil our noiseless pinions?

Order a trial lot.

CARBON BRUSHES,
MAIN SWITCHES,
TROLLEY INSULATORS.

~Tlie mosiSirvicealile Pole Top.

i- TREE TRIMMERS,
RAIL DRILLS,
POLE HOLE AUGERS.

All Copper Rail Bonds.
(Send for Special Circnlar.)

AHJ» COatBIITATIOSr

,A11 tbe Biost popular and most artistic styles.

Kew and origrfnal deaien^ in variety.

OPAL SHADES,
OPALESCENT SHADES,

OUTCLASS SHADES.

?i»sa

CUTTER'S COMBINATION TIN SHADE.
steeds no shade holder.
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T^HEl

ONLY COMMERCIAL ARC LAMP
OF'OlEl.

1

u^

Burning two in Series on Circuits of lOOto 120 Volts.

Will Use Eight Amperes of Current.

WE ARE PREPARED to furnish SERIES LAMPS for any PRESS-
URE, CONSTANT POTENTIAL.

These Lamps, when burning TEN 11^ SERIES, on 500-VOLT CIR-
CUITS, use 8i amperes, and give a CLEAR, STEADY LIGHT.

We guarantee our Lamps, Electrically and Mechanically.

I

PLEASE STATE SYSTEM AND VOLTAGE USED. ADDRESS

ELECTRIC CONSTRUCTION & SUPPLY CO

,

18 Cortlandt Street, NEW YORK.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.
C
O
IVI

P
o
u
N
D

WESTERN POWER CONSTRUCTION CO.,
GOBBESPOKDBNCE 80K.ICITED. 144 ADAMS ST., CHICAGO.
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THOMSON-HOUSTON

403-405 Sibley St.. ST. PAUL, MINN. PORTLAND. ORE., Branch, 266 First St.

SOLE NORTHWEST AGENTS FOR

Thomson- Houston Apparatus.

ARC AND INCANDESCENT LIGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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EDISON GENERAL ELECTRIC

EDISON LAMPS.

No. 1.
So. 1 Is the Standard Edison Base.

No. 3 is the Westlnehoase.

The Edison Incandescent Lamp.

No. 2.
No. S la the Thomson-Houston.

No. 4.
No. 4 is the United States.

BASES. Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other bases, E^ A OpO
Nos. 2, 3 and 4 will be placed on lamps, when so ordered, without extra charge. ^##%WhW i

DMBLE. EFFICIENT. EGONOHIGAL.

EDI$ON BUILDING, BROAD ST., NEW YORK.
Please address all communication for circulars and prices to nearest District Office.

ACaIxx 331stx*lot ^£B.<3ese
Eastern District, Ifi & 18 Broad St., New York Vitj. Mountain District, 730 17tli St., Denver, Colo.
Central District, Rialto Buildina;, Chicago, 111 Pacific District, Chronicle Bldg., S. Francisco, Cal.
Northwestern Dist., Washington Bldg., Portland, Ore. Canadian District, Toronto, Canada.

Southern District, Cotton Exchange Building, New Orleans, La.
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ST. LODIS ELECTRICAL EXHIBITION,

Sept. 3,--Oct. 18, 1890.

Parties desiring space at the coming exhibition should apply AT ONCE, as the number
of applications already received occupies nearly all the available space.

FREE SPACE, FREE POWER AND FREE FREIGHTS
Are offered to all, and an attendance of over one million people is assured.

I^A I^T T^ 1\/FTT'T^ 2V T ^1 ^^^^ ^® awarded by a
^-^^--^--VA^ -l^M^MJ^M-^^^r^^M^W!^ competent committee,

and everything done to advance the interests of Electricity. All the leading manufact-

urers have secured space, and the exhibit will surpass anything of the kind ever seen in

America.

WRITE FOR PARTICULARS TO

GrnrraLa Manager, DEITROIT:^, MICH.

John A. Roebling's Sons Co.,
7!ia:.A.^ffXT:B*jA.GTXJJEl.^iH.S oie*

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSEATED WIRE AND CABLE COMPANY'S
\

SEAMLESS RUBBER WIRE,
iOf the many attempts during the last ten years to make a reliable RUBBER
j

INSULATED WIRE none has been so successful as that of the SAFETY IN-
|

SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

{

We Carry the largest Stock of the above Wires in the west at our
|

WAREHOUSE, 171-173 LAKE STREET, CHICA60, ILL.
;

Works, Trenton, N. J. GEO. C. bailey, Manager. I
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THE BEST or ALL
TRANSFORMER SYSTEM

j

OF INCANDESCENT LIGHTING.

SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPACITY, 500 16-CANDLE-POWER LAMPS.

Our Apparatus is of the Highest EfFiciency, Mechanically and Electrically.

W£ GUARANTEE ITS OPERATION, AND

We are Prepared to Undertake the Oonstructlon of Electrical Plants of Whatever Magnitude.

cor.r.b:sfoitcen'c:e soXvICitec

NATIONAL ELECTRIC MFG. CO
RAU QLaAIRR, WIB.

M

BAKER, BALOH & CO., Gen'l Agta.,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

Union Depot Hotel, Kansas City, Mo.
LITTLE, Mcdonald & CO., Oen'l Agts

,

141 East Seneca St., Buffalo, N. Y.
METOALF, BEED & CO., Western Agts.,

1517 Larimer St., Denver, Colo.

CHAS. M. BLANCHARD, Agent,
Qirard Building, Philadelphia, Pa.

L. N. COX, Agent,
16 Fifth St., S. E., Washington, D. 0.

W. N. GRAY, Special Agent,
Room 13 Chamber of Commerce, Cincinnati, O,

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa.

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower Building, No. 50 Broadway, New York City.

NATIONAL ELECTRIC DEVBLOPMBNI CO., History Building, 723 Market St., San Francisco, Gal.
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AUTHORITIES TALK.
50S

Sir Win. Thomson^ F. R. S.^ and

Dr« John Hopkinson^ F. R. S.
VERSUS

Mr. Bottomley and Mr. Harber<
;Os

Sir WILLIAM THOMSON, F. R. S.
The Univbbsity, Glasgow,

June 19th, 1890.

I have tested the insulation of two specimens of Okonite Wire sent to me recently, and have found thoroughly satisfactory results for all

ordinary temperatures and potentials.

The thickness of the Okonite in these specimens was 1.8 millimetres (.072 of an inch), and its insulation resistance held good up to 7.500
volts. After the passing of current through it at this very high potential for some time, I found the insulation resistance for ordinary potentials only
reduced from 6,700 (its original value) to 4,500 megohms per statute mile at 16° Cent.

I am well acquainted wiih Dr. Hopkinson's tests of December, 1S86, which were submitted to me early in 1887, and I know the results of his

recent tests of the same specimens, showing no deteriorations, but actually an improvement, in the insulating quality after three-and-a-half years'

keeping.
I have also seen the published certificates of many practical men of different dates from March, 1886, to December, 1888, which give trust-

worthy evidence of the practical success of Okonite Wire for telegraphs, telephones, and electric light and power.

With this evidence before me, in addition to my own electric tests and examination of the insulating material in respect to toughness and
other mechanical qualities, I believe Okonite to be a very valuable material for the insulation of electric conductors in a large variety of practical uses_

(Signed.) WILLIAM THOMSON.

Dr. JOHN HOPKINSON, F. R. S.
Wbstminstkr Chambebs,

5 VicTOBiA Stbeet, S. W., .Tune 19th, 1890.

In December, 1886, I made a series of careful and somewhat elaborate experiments upon Okonite Wire, and fully reported upon the same.

M}' report, of which I append a copy, was as complete as it could be at the time. One point it was then impossible to determine, and that, practically,

the most important point of all, namely, the question of the durability of the insulation.

It is almost impossible, in most instances, to judge of the suitability of any particular insulating compound for wires until it llSiS
stood til© test of time for some years, it so happened that samples of Okonite Wire that I tested in 1886 had been left with

me, and have remained in my possession ever since, parts of the same having been used in my laboratory and for various other purposes.

I have now again tested these samples, and append the tests, together with the results obtained in 1886. In the case of A and C, the test is

after one minute's electrification; in ihe case of B, and B, the test is a mean during an interval from one-halt minute to five and one-half minutes from
first electrification; the temperatures »re practically the same, viz.: 15°5C. in 1886, 15°C. now. Samples A and C have been immersed in water for five

days, B, and B, for a shorter time. B^ is a sample which had been twisted in 1886 for the purpose of ascertaining whether the material would stand
mechanical disturbance. B„ had six kinks made in it for a similar purpose.

A, in 1886 6,180 A, now 7,000 . . . Megohms per statute mile.

C, in 1886 7,590 C, now 11,680 ... do. do. do.

B, in 1886 5,435 B, now 11,740 ... do. do. do.

B, in 1886 4,750 B, now ... ... 13,700 ... do. do. do.

In my last report I stated that I was most favorably impressed with the qualities of the wire, both on account of its high insulation and
mechanical reliability. Tests on the samples proved that the insulaitlon TfaS practically perfect, both for high and low potentials,

and that the insulation would stand very rough handling and a considerable temperature, without injury, and indeed with but slight reduction of its

insulation resistance. I can now add that the resillt Of tfme bas ShO'WIl that not only is the insulation excellent when made, and that it

will stand mechanical disturbance, but that for a term of threo-and-a-balf years it is perfectly durable,
and remains as good as at the first. (Signed.) J. hopkinson.

=05

Buy the wire that stands the test of the highest authorities in the world and
is ordered in 1,000,000 feet lots by the largest buvers.

=05

CENTRAL ELECTRIC CO.,
116 £118 FRANKLIN STREET, CHICAGO.

Connected by Private Wire with Postal Telegraph Cable System.
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LOOK OUT!!

NOVELTIES
IKT

ELECTRICAL SUPPLIES
DISPLAYED BY THE

SAWYER-MAN ELECTRIC GO.

curK m\ mmmi
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THE UNITED STATES

Electric Lighting €o
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

AnrOMATIC DIAMOS-PERFECT DEVICES.
More than 1000 Plants in operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current

GENERATORS 4iB^^^e=i^3B|SMini

and
^
iv^Ep=^^^^H^«PH^HMm

MOTORS
1

^^gj^j^^H^

for all purposes
1

1-8 H. P. ^ mlllilill/imm^^B
up to any power -^ ^^H ^^

required, ^g ^^^KM
and at any

required E. M. F. ^.s=^

KEW U. S. MOTOR.

Superior

in

Desis:n

and
Workmanship

and
unequaled

in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

GL-enex-stl C>f!Cio©s:

Equitable Building, 130 BROADWAY, NEW YORK.
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PURDUE SCHOOL OF ELECTRICITY.
New laboratory, fitted with best appliances, djoamos, storage batteries, and appa-

ratus from btst makers. A complete and thorough course In general machinery and

electric il englaeer'ng. Send for catslogue.

PURDUE UNIVERSITY, La Fayette, Ind.

THE E. S. GREELEY 1^ CO.,
GENERAL ELECTRICAL SUPPLIES,

5 and 7 DBY HT.. >'EW VURK.
ELECTRICAL MEASUREMENT

Instruments and Batteries of
the Very Highest Grade,

I)

?re:ltloB isd Co&tuncy, QtiiHt? ul flBlih. tie

But Is tbe World.

Cataloeoe of Standard Teet InstrnmentB
farDlsbed upoD HpphcatlOD.

Illustrated Circular

of Lamps and
Lamp

Novelties

upon

Application.

MINIATURE INCANDESCENT LAMPS.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

1
32 and 34 Frankfort St., - - NEW YORK.

New York, luly 25, 1890.

Slessrs. Hazazer & Stanley.
GENTLEMEN: — Please ship immediately the 100 bells ordered last

week. I have used your bells for the last five years and have^ound no

others equal to them. They are the Best Electric Bells on KARTH.
Yours truly, CHAS. E. COODKICH. KUclrhiaii.

^oj Eighth Ai'cntie.

T. W. NKMI^, Sl.ntreal, Acent or Canada.
A. 8RCHBI8T A CO., Denver, Acents for Colorada.
LOI'IS B. HETTr. I«e Bddy St.. 8an FrsnclHCO. Cal..

Asent for the Pacific Coast.

"THEi IDZSAIi ZSNGINX:.
Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOR CATALOGUE.

A.L.IDE&SON,HaiiDfactarers

PBiiiieFiEi:.i>, IDC.

Chicago Office: 89 Lake Street.

St, Louis Office: 313 Olive Street

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever offered. A
large variety of ranges to meet the

requirements of all kinds of work.

Senil for lllnstrated Gatalope.

ADDBEBt^

WESTON ELECTRICAL INSTRUMENT CO.,
Office anil Factory, 1 U William Street, NCWark, N. J.

WHAT IS

CANVAS JACKET?
INTERIOR CONDUIT 9t INSULATION OO.

z3x:z>.A.x«.i''crzt.zi

KITrnmn nn&inillTA ( indorsed by the leading Architects,]

IMIpKIIIK I.IINIIIIIIX- Wiring Contractors and Boards rf Fire

IllltlllUII UUIlUUIIUtby Thos. A. Edison, Prof. Elihu Thomsi

UNDERGROUND CONDUITS)

Builders, Electric Light Companies,
Underwriters. Personally endorsed
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Electric Mining Locomotives.

It is pretty generally conceded that the appli-

cation of electricity to mining work will consti-

tute one of the most important fields of the

electrical engineer. An enormous amount
of work has already been done and mining op-

erators throughout the country are becoming
thoroughly interested in the employment of

electrical apparatus. The use of electricity in

mines is extending rapidly, for the very excellent

reasons that its utilization as an agent for trans-

mitting power has been demonstrated to be both

more economical and more convenient than

steam.

In the accompanying cuts are shown two views

of electrical tramways at the Lykens Valley Coal

company's mine at Lykens, Pa. For the photo-

graphs, of which the

cuts are reproductions,

the "Western Elec-
trician is indebted to

W. M. Schlesinger of

the Schlesinger Elec-

tric Mining company
of Columbus, O. Mr.

Schlesinger writes that

the locomotive shown
in Fig. I was the first

electric mining loco-

motive ever success-

fully operated in Amer-
ica.

The weight of the

locomotive was S/'^

tons, its length 11 feet

and its height 5 feet.

It was operated by a

series motor with three

brushes, and a German
silver rheostat was

.

used for regulation.

'

For a conductor an

iron rail was used,

which is shown in the

cut.

The locomotive was
first operated in July,

1887, in drift No. i of

the Lykens mine. The
road was at first 5,300
feet long, but its length

was soon extended to

6,300 feet. There was
a grade of 2 per cent.

against the load and one of 3 per cent, in its

favor, the average grade being 3 inches in 100

feet in favor of the load. After leaving the

mine the road passes through a cross cut 180

feet long into the Little Lykens vein; two of the

curves have radii of 20 and 30 feet.

The loads hauled by the locomotive were on
the average 100 tons. On one occasion, however,

a train composed of 31 trams, each with a load of

5 tons, was hauled out of the mine. The length

of the train was 380 feet, and as the cross cut is

only 180 feet the locomotive had to contend at

one time against these S-shaped curves. After

two )-ears' ser\'ice the locomotive was rebuilt in

the form shown in Fig. 2, (see next page.) The
series motor was the same as that employed on
the old frame, but the transmission was changed.
Instead of chains beveled gears were used from
the motors to the front axle, power being com-
municated to the rear axle by connecting rods.

The German silver resistance was discarded
and in its place a water rheostat was used which
Mr. Schlesinger considers far preferable.

At the same time a second locomotive of the

same construction as that shown in Fig. 2 was
put in operation in the mine to replace an 8-ton

steam locomotive. The level on which it is used
is 800 feet below the first road. The distance

from the power house measured along the wires

is 2,000 feet. The road is 7,000 feet long and
the average loads carried are 100 tons.

The wires for the line, which pass down a

steam way, are covered with underwriters' insula-

tion. The asbestos in the covering was found to

serve admirably, it is stated, in resisting the

action of the mine water. The wires are at-

tached to glass insulators and great care has
been taken to prevent their touching either the

walls or the timbers.

In both gangways, as can be seen in the illus-

doing in bringing electrical people nearer to-

gether and advancing the general good of the
electrical fraternity. Great regret was expressed
on the part of all that Chicago was to lose

two such congenial and capable gentlemen as

Messrs. Benton and Greene had shown them-
selves to be. One of the best speeches of the
evening was made by John I. Beggs, who suc-

ceeds Mr. Greene at Chicago as manager of the
Central States district for the Edison company.

FIG. I. ELECTRIC MINING LOCOMOTIVES.

tration, a 25 pound rail is used for a conductor.

It is fastened to posts erected for that purpose.

The track is used for the return.

Farewell Banquet.
One of the pleasant events of the last week in

electrical circles, was the little informal farewell

banquet tendered S. Dana Greene and C. A.

Benton by the Western Electrici.a.n at the

Union League Club, Chicago, on the evening of

the 7th. The invitations were confined to a few of

the intimate friends of Messrs. Greene and Ben-
ton, the following gentlemen being present : S.

D. Greene, C. A. Benton, Jno. I. Beggs, F. B.

Badt, A. H. Lewis, F. E. Degenhardt, Wm.
Hood, F. S. Terry, Alex. Kempt, Dan'l Hemin-
gray, and W. A. Kreidler. After dinner brief

speeches were in order. Messrs. Greene and
Benton expressed their appreciation of the

numerous courtesies that had been extended to

them during their short stay in Chicago. Both
of the gentlemen spoke very highly of the

Chicago Electric Club and the good work it is

Minneapolis Exposition.

William M. Regan, general manager of the
Minneapolis Exposition, which opens August
27th and closes October 4th, states that the
electrical exhibit will be the most extensive and
complete ever made in the country. The Edi-

son exhibit as made at

the Paris Exposition in

1889, will be a feature,

but it will be more
complete in every way.
An exhibit of more
than ordinary interest

will be made by the

Thomson El ectric

Welding company, of

Lynn, Mass. The Edi-
son exhibit is already

on the ground, and is

being arranged under
the direction of Luther
Stieringer, of New
York. Nearly three

car loads of electrical

material to be used in

the exhibit have ar-

rived. The principal

feature is a tower of

light, the plans for

which were drawn by
Mr. Stieringer. The
tower has been built in

the center of the build-

ing, and is about 70
feet high, and eight feet

in central diameter. It

is of Egyptian design

and is to be covered
with 7,500 incandes-

cent lamps. From the

top of the tower fes-

toons of lamps will

hang in various de-

signs, making it a most brilliant lighting spec-

tacle. The Edison exhibit includes talking dolls,

electric railroads, dynamos, telephone and tele-

graph instruments, and phonographs, as seen in

Paris and at the Lenox Lyceum. The working
of the apparatus is to be illustrated by experts

from the Edison laboratory. The Thomson elec-

tric welding apparatus will also be in actual op-

eration. Much interest is being manifested in

the exhibit. There will also be a very exten-

sive exhibit by the Carpenter-Nevens Electro

Heating company of Minneapolis, which will

have in practical operation a number of very

recently patented electrical apparatus, illustrat-

ing the various applications of electricity to heat-

ing. There will also be a very extensive exhibit

by the power department of the Edison general

compan)', and a very extensive line of exhibits

and electrical merchandise and apparatus. The
convention of the Edison illuminating companies
will be held in Minneapolis, September i6th.

The large numberof delegates who are expectedto

be present will find the exhibits of great interest.
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Milwaukee's Electric Roads.

The formal transfer to the Villard syndicate

of the Milwaukee City railway property and all

its new franchises and good wishes took place

in New York Saturday, Aug. 2d, where the new
directory was elected. The transforming of the

line into a complete electric road will begin at

once, Julius ^ieyer, of the Edison Electric

company's engineering corps, having arrived in

Milwaukee from New York to superintend the

Street Railway War at Springfield, III.

Advices from Springfield, 111., indicate a sharp
controversy between the street car companies of

that city. The "mule line" it appears, has been
trying to hold valuable franchises without giv-

ing the people any service, and there has been a

strong opposition to this policy which culmi-

nated in the present struggle. A correspondent
writes: 'I'he Citizens' company, known as "The
Mule Line," had a franchise to extend its track

ELECTRIC MINING lOCOMOTlVl S.

work. The formal transfer of the Cream City

road to the same syndicate followed on Tuesday.
The proposed important extensions of both lines

will be pushed with energy, and by Jan. 1, 1891,

the roads will be complete electric lines, with ex-

tensions finished.

Evans Friction System.

In the accompanying cut is presented a view
of the station of the Electric Light company at

Hutchinson, Kan. It will be noticed that the

machines are operated by the Evans friction

system. The use of the frictional gearing system
it is claimed, has proved entirely successful in the

station. The Thomson-Houston dynamo at the

south of Allen street on Spring street, but did

not take advantage of it, and its operations gen-

erally have been unpopular and unsatisfactory.

The new electric line represents the more pro-

gressive element, anxious to improve the city.

The Citizens' line has an unused track, just laid,

on Allen street, ending at Spring. At i o'clock

Sunday morning the electric company put a big

force of men to laying a track on Spring street,

past the end of the Citizens' track, so as to get

ahead of them, and capture the Spring street

line. They had only three rails laid when they

were stopped by Mayor Hellweg and the police

force. They claimed the privilege under a state

charter of laying tracks anywhere in the city.

i_\\\\'AA\v^\:^^;xs\v:

EVANS FRICTION SYSTEM.

left is of a 50 lights capacity. The Edison
machine isa number 16 of 720 incandescent lamps
capacity. Both generators are diMven from the fly-

wheel of an Armington iv Sims engine. This
plant has been running constantly since January,
1890. The friction system is that of the Evans
Friction Cone company of Boston.

Residents of Helena, Mont., have established an elec-

tric light company, and are now erecting a plant both for

arc and incandescent lighting with a capacity of 1,500 in-

candescent and 40 arc lights. The plant will be furnished
with the alternating current system of the Westinghouse
Electric lS; Manufacturing company.

The mayor was obdurate, and refused to let

them proceed until the council gave them per-

mission. The electric company kept its men on
the ground all night, .^t i o'clock to-day Presi-

dent Schuck, of the mule line, headed a force of

men who attempted to lay a track parallel to

that of the electric company. They came to

blows, but the row was stopped by the police.

Then citizens took a hand, and, throwing off

their coats, laid about a block and a half of the

electric company's track and the police did not

interfere. While all the police force was busy
on Spring street preserving order, PresidentVan

Ginkle, of the Electric Street Railway company,
took a large force of men and laid about 3,600
feet of track on South Grand avenue, two miles

away where the mule line had another charter track
it would not use. The police did not tind them
until about 7 o'clock this morning. The whole
police force has been watching the 300 men the

car companies have employed all day long.

Hot Wire Lightning An ester.

A lightning arrester should protect circuits

when they are idle with as great fidelity as when
the dynamos are in operation. It should be so
constructed as to have no self-induction; there-

fore, it is asserted, it should have no magnetic
coils or condenser plates, of greater or less thick-

ness in the circuits. An absolute break of suffi-

cient distance to interpose enough resistance to

open the arc should be made at every flash of

lightning that comes in on the lines. These
breaks should be made automatically, so as to

take care of a number of flashes in rapid succes-
sion without any manual attention. An arrester

has an especial advantage, if it is adapted to

protect circuits used for alternating currents
with an equal degree of promptness and cer-

tainty as circuits used for continuous currents.

In the illustration is represented a lightning
arrester, invented by Foree Bain, Chicago. The
cut shows how the circuit to ground is opened
by the expansion of a small iron wire resulting

from the passage of the flash or the dynamo cur-

rent. The iron wire forms a part of the circuit

to ground. The lightning leaves the line at the

comb, passes over this wire which, in conse-
quence, expands. A spring acting against the

wire causes the trigger to unlatch the metallic

winch, which forms pirt of the circuit. To the

winch is attached a string, wound around a
drum. To the string is hung a small weight
which causes the winch to re olve when released.

When the wire has been expanded by the passage
of current, the winch makes three-quarters of a

revolution and stops against an insulated stud
on the arm, part of which forms the trigger. It

res'-S against this insulated sttid, leaving the cir-

HOT WniE LHUnNING ARRESTER.

cuit to ground open until the wire contracts
sufficiently to release it from this stud. It then
completes the revolution, and once more rests

against the trigger, and is ready for another flash

to repeat the operation. This arrester is said to

be thoroughly reliable, and may be placed on
either side of converters of alternating circuits

or in dynamo rooms on either alternating or con-
tinuous circuits. In actual operation the wire
does not get warm enough for the heat to be de-

tected by touch. The instruments are introduced
by the Central Electric company, Chicago.

Dubuque Storage Battery Read.

A trial of the first storage battery car on the
Rhomberg street railway system in Dubuque,
was made last Saturday. The car was tested on
the several parts of the line, and according to

the local papers, "worked like a charm." At
first six storage battery cars are to be operated
on the system, and the number will eventually

be increased to fifteen. The storage batteries

are of the New York Accumulator company's
make, and the motors are of the Edico type.

The Canadian press is not familiar with electrical ap-
paratus, as is shown by the fact that a St. John paper re-

cently published an article in which it presented a cut of an
Edison dynamo of the ordinary type, which is called a
.'stationary Sprague motor for driving machinery."
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A Copper Rail Bond.

In electric railways with overhead wires, the

resistance of the ground return and the conse-

quent loss of energ)' will depend largely on the

connection between adjoining rails. ' Many
forms of rail-bonds now in use, which are made
wholly or in part of iron, still leave better con-

ductivity to be desired. The Great Western

Electric Supply company of Chicago, is making
a rail-bond entirely of copper. The cut shows
the two end pieces and part of the connecting

wire, full size. The taper pieces fit into holes

drilled in the rails, and when upset in place,

they form a good metallic connection. The con-

necting piece can be made of any desired diam-

eter and length to suit different circumstances,

and can be bent to meet any unusual change.

CGITEK KAIL UOND.

This rail-bond does away with brass and iron

pieces.

The Patent Department.

The case .presented in the Western Elec-
trician recently showing that the methods of

conducting the business of the patent office

might be improved calls to mind the ex-

perience of a prominent patent lawyer who oc-

cupied a position in the patent department for

many years. This gentleman is now the attor-

ney for one of the leading electrical companies
of the country and is a recognized authority on
patent law. He began life as a telegraph oper-

ator, ticket agent and agent for an express com-
pany at a small town in northern New York.

The excitement attending a life of this kind did

not agree with him, so he secured a position in

the office of the census enumerator at Washing-
ton. This engagement did not last long, how-
ever, but when the work in the census depart-

ment was finished he was assured by a political

friend of a position in the patent department.

He had no idea of what he would be required to

do, and it may be readily seen that his exper-

ience had not been of such a character as to

tioned as to his knowledge of special branches
—chemistry, agricultural implements, machin-
er)', electrical apparatus, etc. In all of these

important branches he was sadly deficient. The
result was.that this young man, with no special

qualifications, was assigned to the electrical de-

partment, probably, as he himself explained
later, because he knew as much on this particu-

lar branch as any body else in the office. There
was not at that time, it should be remarked, the

same activity in this department that there now
is, yet many of the patents granted in those

days proved valuable property to the holders,

and made colossal fortunes for their owners in

some instances.

"I was soon installed as a full-fledged exam-
iner," said the attorney, when referring to his ex-

perience, during a recent visit to Chicago, "and
I plodded along through the claims many of

which were 'Greek' to me and to many of my
superiors. I worked hard though and I soon
saw that there would be a good opportunity for

me if I mastered the subject and became
familiar with patent law. In those days the

patent lawyers knew absolutely nothing of elec-

trical science and I fear the same may be said

of some of those making a specialty of elec-

trical patents to-day. It was the same way in

the patent office. The examiners were like my-
self, without any special training for the work,

and if we succeeded in keeping out of trouble it

was due to good luck rather than any merit of

our own."
Many of the patents issued to-day appear to

have gone through the same process as that des-

cribed by the patent attorney just quoted. He
says one of the great troubles the commissioner
of patents has to contend with is lack of funds.

He is not permitted to pay enough for help and
consequently he cannot command the services

of men of experience. He is constantly making
appointments, drilling recruits only to have
them desert him in a few years or just as soon
as they gain sufficient experience to engage in

practice for themselves. This is the story of

many other reliable attorneys who have passed
through the patent department as they would a
training school for any other profession.

motor will be arranged in an attractive cart,

specially constructed for the purpose. The
motor will operate a buffer attached to a long
flexible shaft, which will enable the workman to
clean a window or polish a sign in a very few
minutes, whereas, the same work if performed
by hand, would require considerable time. The
inventor of this ingenious device is highly
pleased with its operation, and will soon public-
ly exhibit his outfit. The cart is now being
constructed by Studebaker.

The Detroit Dynamo.
The cuts presented herewith illustrate new

types of dynamos manufactured and recently

DETROIT MOTOR.

Operating Window Cleaners by Elec-
tricity.

Another interesting application of the storage

battery and electric motor is reported by

placed on the market by the Detroit Dynamo
company of Detroit, Mich. Messrs. King &
Collins, the managers of this company, have for

a number of years been doing business in De-
troit as the Detroit Electro-Plating company.
Fig. I shows the type of electro-plating dynamo
constructed by the company.
The success attending the introduction of this

machine for plating purposes led the company
to adopt a similar type for use in lighting. Fig.

2, and it is also making motors of the same gen-

eral form. Fig. 3. The machines are small and
very compact. The armature is of the Sie-

mens' drum type. The field cores are of wiought
iron.

:. I. DETROIT EIECTRO-PLATING DYNAMO.

quaUty ffim for a responsible position in this de-
partment. Yet this was the result of his con-
ference with the head of the office.

"What do you know?" was the first interroga-
tion that was propounded the youthful appli-

cant.

He admitted that his knowledge of the ways
of the world was far more extensive than his

scientific and classical education had been.
This proved no drawback and he was ques-

William Hood, the Chicago representive of the

Accumulator company of New York city. Mr.
Hood closed a contract with Abram Bachrach
last week for 12 23 M cells to operate a one-
half horse power C. & C. motor. This motor is

used for driving a portable window and sign

cleaner. The inventor of the device contem-
plates taking contracts for cleaning the windows
and brass signs on buildings throughout the

business district. The storage batteries and

FIG. 2. DETROIT INCANDESCENT DYNAMO.

The company is building lighting dynamos in

sizes from 10 to 100 i6-candle power lights; the

motors range from }i to 5-horse power. The
lighting machines are wound for no volts. The
motors are wound for either 110,220 or 500

volts, and the plating machines run at a constant

pressure of 5 volts. The manufacturers claim

for the plating machines that they do not re-

verse, and that they are high-class genera-

tors.
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An Electrical Riding School.

One of the attractions at Nice, Italy, last

winter, was an electrical riding school. The
cuts tell the story. Wooden ho-ses are urged

around a ring by the propelling power of elec-

tric motors. In the Nice riding school six of

these flying horses are in operation. The power

plant consists of a Rechniewsky dynamo, which

is driven by a 12-horse power gas engine. The

FIG. 3. ELECTRICAL RIDING SLHOOU

motors take 1,000 watts each. When the dyna-

mo circuit is closed, all the horses start together,

their relative speed being proportional to the

radii of the rings on which they are whirling.

Those on the outside are designed for persons

who enjoy rapid transit, while those on the in-

ner circles are intended for older individuals,

who object to too speedy locomotion. Each

ELECTRICAL RIDING SCHOOL.

horse, however, is independently controlled, and
its speed can be regulated at will by the rider.

The general operation of the horses is controlled

by the electrician in charge of the switch-board

on the side of the room. Any animal can be
stopped instantly. Fig. i gives a general view
of the riding school. The flying vehicles are

operated by the motor by friction. One of the

is conducted to the motors by wires from two
rolling contacts, which slide over two copper

strips forming the dynamo circuit. The riding

school has been so successful in Nice that a sim-

ilar institution is to be equipped in Paris, and
before long electrical horses will doubtless take

the place of some of the flying horses in Amer-
ica. The cuts are reproduced from Za Nature.

What Constitutes a Dangerous Electri-

cal Current?
Bv Nelson W. Terry, E. M.

I'ART 11.—CONCLUDED.

The average normal resistance of an adult body from
hand to hand may be accepted as 1,000 ohms. As
the highest estimates have usually placed the quantity ne-

cessary to kill at not more than one ampere if passed

from hand to hand or head to foot, the electro-

motive force that must be associated with the same idea

will be 1,000 volts, because the pressure is capable of forc-

ing just one ampere of current through a resistance of

1,000 ohms. We must not, however, assume from this

that all currents of 1,000 volts that pass thus through the

body are necessarily fatal because currents may exist of

vastly greater electromotive force, but lacking in quantity

—such, as for instance, the spark from a Leyden jar which

may be many thousand volts and yet be so insignificant in

quantity as to permit of its being taken without unpleasant

effects. Then again, if we should assume a case in which,

say a single ampere of current would only just be sufficient

to cause death, it is not to be taken for granted that death

could not be caused in any way by less than one ampere.
Prof. Tait and Balfour Stewart in their joint work "The

Unseen Universe," call attention to the different effects

that may be produced by the same amount of energy when
applied in different ways and cite as an illustration, that a

pillow weighing 30 pounds moving at a rate of 10 feet per

second that isa velocity it would attain if it had fallen a little

less than 2 feet, has nearly the same energy as a pellet of

No. I shot as it leaves the muzzle of a fowling piece.

"How different the quality of these equal quantities of en-

ergy of the same kind," say they.

Then again it is obser\'ed that a force suddenly applied

will often produce very different results from an equal one
that has been gradually applied, and an interrupted or al-

ternating current of electricity is found to produce more
violent physiological effects than a continuous or steady

current of the same electromotive force.

In the present state of our knowledge it is not possible

to arrive at the increased effect quantitatively, but that

there is increased effect is a matter of very common experi-

ence. Mr. Edison is quoted as having stated that three

volts of the alternating current would be fully equivalent

in physiological effects to 8 volts of the direct current. Mr.
Westinghouse would probably not admit that there was
an> where nearly so much difference between the two.

It is desirable that we do not here confuse the effects due
to the breaking of a circuit.

Every one is familiar with the thumping that occurs when
the water is suddenly turned off in a long p:pe. There is

no jar when the water is turned on at the faucet, but if the

FIG. Z. electrical RIDING SCHOOL,

four wheels on which the horse is mounted, Fig.

2, has a rubber tire in contact* with the motor
pulley. The friction is sufficient in the case of

the horses on the outside ring to bring up the

speed to 18 feet per second. Higher speed

it is stated, would be dangerous. In the con-

struction of the vehicles, on which the horses

are mounted, the greatest care was taken, so that

there would be no danger of upsetting. A plan

of the vehicle is given in Fig. 3. The current

pipe is very long and the water is under considerable

"head," a sudden turning off of the flow may result in such
a thump as to burst a pipe capable of withstanding a very
much greater pressure than that due to the head of water.

In fact, this extra pressure due to the sudden stoppage of a
flow of water, is utilized in the hydraulic ram to force water
higher than its source.

Now in the flow of electricity we have an exactly similar

phenomenon. While the sudden closing or starting of an
electric current will produce momentary physiological or

magnetic effects in excess of the same current more grad-
ually applied, its electromotive force is not increased by its

sudden starting, but if a circuit be suddenly broken, we
have effects exactly analogous to those observed in the case

of water in a pipe If the wire be very long, these in-

creased effects become more apparent, and if the long wire

constituting the circuit is coiled many times around a soft

iron core as in the case of an electro-magnet, the voltage

may be enormously increased by the breaking of the circuit.

This effect, which is said to be due to momentum in the

case of water, is called the "extra current," and is ascribed

to "self-induction" in the case of the electric current.

In some cases this extra current may be several times as

strong as the normal current, and it thus becomes apparent

how an otherwise harmless current may become an agent of

death.

For instance, where a man might catch hold of a broken
trolley wire carrying a current of 500 volts with safety if it

were merely hanging down and not touching the ground,
he would in all probability be instantly killed if he found
such a trolley wire lying on the ground and he should pick

it up, because in the first case he would be merely com-
pleting the circuit through his body to the ground of a

current that is usually considered safe, and in the other by
breaking such a circuit already completed he would get the

benefit of the "extra current" which might be several

thousand volts.

It may be laid down as a very safe rule to follow, there-

fore, to be always suspicious of every wire one meets with

in these days, but be especially suspicious of every wire one
finds lying on the ground. It is harmless there, but it may
be exceedingly dangerous to lift it up. If it is a charged
wire, and one can never be sure that it is not, it is sure to

be more dangerous to handle than its normal current would
imply.

While a dose of electricity not sufficient to kill is exceed-

ingly painful, as the writer and almost every other elec-

trician knows by experience, it is perfectly certain that a

sufficient dose is perfectly painless.

Jules Verne in his story, "A Journey to the Moon,"
places his heroes in an immense projectile which is fired at

the moon from a cannon of suitable proportions. After the

projectile has started on its journey the hero is at first

mystified by the fact that he has heard no report of the ex-

plosion. He refers to his figures and finds that according

to his calculations the projectile should have an initial

velocity greater than that of sound. He concludes, there-

fore, that he could not have heard the explosion because

he has kept ahead of the sound.

A little over a year ago the writer by invitation formed
one of a select audience of gentlemen before whom Prof.

Maybridge showed with the lantern a series of instanta-

neous photographs. In order to make the intervals be-

tween the exposures as well as the times of exposures ex-

cedingly short, the plates had been exposed and stopped

by means of an electric current.

One very interesting series of pictures that he showed
was intended to illustrate the slowness of the brain in re-

ceiving impressions. To illustrate this he had employed
two women— one stood in a bath-tub and the other stood

upon a chair and poured a bucket of water over the form-

er's head and shoulders. In order to make the shock more
intense. Prof. Maybridge had had the bucket filled with
icewater, unknown to the victim who would scarcely have
consented to the ducking had she known the temperature

of ihe water. One view represented the water tipped over

and the water falling but not yet quite touching the girl's

head. The next view showed the water already splashing

from her head and shoulders, but although the water had
already touched her and some of it had splashed off from
her shoulders, still she had not yet received the sensation.

The third picture showed her just beginning to respond

to the shock, and the subsequent ones illustrated the various

phases of this response; but what interests us here in this

connection is the second view. The electric current had in

that case first exposed the plate, and then after a very

short interval had shut it off again; that is to say, had
acted twice with an interval of time between the two suffi-

cienily long for the sensitive plate to take an impression of

the view and this after the icewater had touched the

woman's shoulders and befoie she was conscious of it.

This is the reason that death by electricity if applied in

sufficient doses must be absolutely painless, that with the

velocity of light, or at about iS6,coo miles per second, the

impulse has gone on its way and completed its work. In
fact, there are reasons for believing that death by this

means is so swift that the dose could be repeated a number
of times within the interval that is known to elapse be-

tween the receipt of an injury and the cognizance of it by
the brain.

In receiving an electric shock it makes a very great dif-

ference how we have come in contact with the current, and
in accidental cases it is almost impossible to tell just what
the conditions were, and consequently how much current

passed through the body. For instance let us take an or-

dinary arc light circuit such as are common in all of our
cities. Such a circuit carries a current usually of 9.6 am-
peres at a pressure of 45 volts. I speak of this kind of

circuit because in the popular mind it is considered particu-

larly deadly. One may catch hold of the bare conductor

with both hands without feeling the slightest shock, be-

cause thert the body forms what is called a "derived cir-

cuit" of high resistance while the wire between the hands
is of very low resistance. The law of flow in such cases is

that the current will divide itself among all paths to which
it has access in proportion to the conductivity of those

paths. In the case just cited the conductivity of the wire

between the hands may be 5,000 times as great as that of the

body,and in that case 5,000 times as much current would take

that path as the other, leaving -^W^ ampere the quantity

that would pass through the body—a quantity so small as

not to be perceptible.

If one placed his hands on the wire so that a lamp came
in between them, the resistance of the lamp would be

added to that of the metallic path, and its conductivity would
no longer be 5,000 times as great as that of the body—it

would be less and therefore a greater proportion of the cur-

rent would pass through the body than in the first case.
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The greater the number of laoips '*short-circuited," as the

technical phrase is, the smaller the proportion of the current

that will follow the wire, until if so many lamps and other

resistances are included between the two hands that the

resistance of that part of the current is as great as that of

the body, then half the current will pass through the body,

and half will follow the wire.

It might be perfectly safe, therefore, to catch hold of

both of the wires of the so-called deadly arc light circuit if

one were sutficiently far from the dynamo so that there

were but two or three lights beyond him, whereas it would
be surely fat il to do the same thing near the dynamo,
where by so doing one would short-circuit many or all of

the lamps on the circuit as well as the resistance of the cir-

cuit itself.

In practice, however, it is never safe to touch even one
of the bare wires of such a circuit unless perfectly insulated

from the ground, for the reason that there are liable to be

leaks or ground connections somewhere along the line, and
by touching one wire while standing upon the ground, a

path would be opened for the current from the point

touched through the body and the earth to the leak, thus

short-circuiting all of the resistances between the two
points.

It is therefore another safe rule to follow—never con-

nect two points of an electric circuit between which there

exists a high resistance of any kind, by means of the body,
as the high resistance forms an obstacle to the passage of

the current through that conductor, and forces it to take

any other paths open to it.

In the case of a shock by coming into contact with an
arc light wire while in more or less perfect electrical con-
nection with the earth, it is always due to an earth connec-

tion somewhere else on the line. It is not infrequently

claiaed in such cases that the shock received is due to the

full force of the current, which in many arc light circuits

runs up to 3,000 volts or over. This, of course is seldom
true. In fact, in such cases it is usually utterly impossible

to tell just what current was received, first because the

exact location of the leak or leaks on the line is usually

never known at the time of the accident, and therefore it is

impossible to tell just how many lamps or other resistances

have been short-circuited, and then in the second place the
normal resistance of the body is usually not the only one
concerned in the short circuit— there is the undetermined
resistance of the boots and also of the ladder, or whatever
else one is standing on, and also the resistance due to im-

perfect contact with the wire as well as that of the leak

itself. Since ihe quantity of current that will pass through
the body is dependent upon all of these factors which are

usually undeterminate, any statement as to what current a

man received under such circumstances, is at best the

merest guess and usually the poorest kind of a guess at

that. We now see, however, how one man may be killed

and another be only slightly injured from contact with the

same circuit.

The case would be somewhat different, however, if hav-
ing hold of the conductor with two hands it should become
broken between the points at which it was grasped. The
body would then be virtually short-circuiting an infinite re

sistanceand would receive the full current of the machine
up to the capacity of the machine to force it through his

resistance. That portion of the circuit nearest the dynamo
would be more dangerous to try the experiment on than
that portion furthest removed—in fact there would be no
difference where it was tried; it could have but one result

in the case of machines of large capacity, viz: death. The
various high resistances which different investigators

have attributed to the human body, aside from the
other modifying causes that I have shown, make it appa-
rent how possible it is under circumstances otherwise appa-
rently favorable, for a person to receive a very slight shock
comparatively from a very strong current-

On the other hand several electricians have testified that

they have taken currents of very high electromotive force

—

one in particular testifies to having taken 10,000 volts, and
the fact that he lived to tell it is e\idence enough that it

was not fatal. I have no reason whatever to doubt that it

only as to the advisabiHty of the change, but also as to the
practicability and certainty of the new method. Of course
none of the manufacturers was w ilHng to have his machine
used for this purpose. The electrical journals of the day
teemed with contributed and editorial comments favoring
the views of the manufacturers, and the validity of the law
authorizing the execution of criminals by electricity was
severely attacked and not allowed to rest until affirmed by
the highest court. The electrician through whose instru-

mentality the machines were procured and other arrange-
ments for the carrying out of the law were made, was pro-
fessionally ostracized and branded with the most oppro-
brious epithets, and every endeavor made to manufacture a
public opinion against which it would be impossible for

such a law to stand.

The company whose machines were procured is the one
that has been most active in the introduction of what are
known as high potential alternating currents. Their busi-
ness rivals who confine themselves to the use of the direct

current usually at lower potentials were not slow to take
advantage of what appeared to them a business opportun-
ity, and we therefore have seen arrayed against each
other the representatives of the two systems—the high po-
tential and especially the alternating current representa-
tives—trying to defeat the e.xeculion of the law, and using
every argument that presented itself to prove the extreme
variability of the resistance of the human body, and there-
fore the uncertainty in any given case as to the probable
action of a given electromotive force, and the low potential

men endeavoring" to prove the necessarily dangerous char-
acter of all high potential currents in general, and of alter-

nating currents in particular.

Thus we have had the leading representatives of the two
systems appearing in print in one of our leading periodi-
cals each showing the harmlessness of his own system and
the dangers of the other, and each suggesting a series of
precautions, which if observed, would reduce the danger
from electrical currents to a minimum in a way perfectly

satisfactory, doubtless, to himself, but not to the other,

because in each case the following of the suggestions of
each necessarily involved the abandonment of his oppo-
nent's system.

Since perhaps the majority of electricians actively en-
gaged in this country are identified with either one or the
other of these two great interests, we find them coo taking
sides—usually with the interest with which they are con-
nected. The old saying that "the wish is often father to the
thought" is not merely a pleasant jingle of words, but a
psychological fact and we thus have had most sincere argu
ments on both sides of the question by men who intended
to be and were thoroughly honest.

As a person who is identified with neither party, and yet

who has business aftiliations with both, I have thought
that I could discuss the question free from the bias that

has naturally existed in many other instances, and my con-
clusions from the facts and evidence at hand are, that a
large majority of those who are free to weigh the evidence
dispassionately are in no uncertain mind that a single am-
pere of current passing through the body from hand to

hand or from head to foot is as surely fatal as anything we
know.

I also believe with a great many who have given this sub-
ject much thought that a very much less quantity than one
ampere would be sufficient to insure immediate death. I

have little sympathy, however, with the attempt that has
been made to distort the facts in the case to the injury of

the business of one of our largest electrical interests, or

with that other attempt to create a false sentiment against
the so-called "debasement of science," which it is claimed
is involved in the substitution of the electric current for the

guillotine or the halter.

Rope Transmission.
The electric light plant in the Chamber of

Commerce building, Chicago, will eventually

be one of the largest in the city. For driving the

Mather dynamos the Link-Belt Machinery Co.

Improvement in Troiley Devices,
Foree Bain of Chicago, has invented an im-

proved trolley device for electric motor cars, by
which it is claimedcontact with overhead circuits
is secured, notwithstanding irregularities in the
overhead wire due to sagging or other causes.
It is also claimed for the device that it does not
require different adjustment for forward and
backward movements of the car. In the ac-
companying cuts, Fig. I shows the rear elevation
of a mining machine operated by an electric

IMPROVEMENT IN TROLLEY DtVICES

motor, and provided with this appliance. Fig.

2 is a view in side elevation of the trolley device.
Fig. 3 shows the trolley device in a modified
construction. The cut represents a mining
machme having an electric motor B, supported
on that part of its frame which carries the cut-
ters. To one side of the motor B is secured an
upright bar C, which should extend to or be-
yond the upper of the wires, supported along

FIGS. 2 & 3. IMPROVEMENT IN TRuLLEV DEVICES.

the side near the top of the mine to form the

circuit. The bar C is bifurcated, as shown, to

constitute a guide, preferably from near a point

on the plane of the lower of the circuit wires to

its upper end. The rollers D D oi the trolley

device may be connected, one to follow the

other, as shown in Figs, i and 2, by a connect-
ing bar E, secured near its opposite ends to the

journal ends of the rollers, which through E are

connected with the machine by a jointed arm or

lever F. The upright arm /of the jointed con-
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ROPE TRANSMISSION IN THE CHAMBER OF COMMERCE BUILDING. CHICAGO.

was SO, and if there were any object in doing it, or rather
if there were sufficient object, I would not hesitate to take
myself an alternating current of the same or even greater
voltage. I should want to take it in my own way, how-
ever, and I could do it without fear of fatal effects, where-
as I should feel sure of being instantly killed if I took one
ampere of current at I,coo volts from hand to hand, or
from head to foot in the most approved way.

Another feature that has undoubtedly been a very potent
factor in the discussion of this question of the uncertainty
of the physiological results from the electric current should
be referred to. In l8S8 the State of New York enacted a
statute substituting death by electricity for death by hang-
ing. Any change so radical as this would naturally have
attracted wide attention and given rise to considerable dis-

cussion, and indeed, with the information then at hand as
to the behavior of the human body toward electricity,

there seemed ample grounds for a difference of opinion not

of Chicago designed a rope transmission plant.

The power plant has two 150-horse power Cor-
liss engines, each driving independent jack

shafts. From each of these jack shafts are

driven two 800 light dynamos.
The accompanying engraving is an elevation

of one of these drives, and shows the engine
connection to the jack shaft and the suspended
single track tension carriage. The sheaves that

drive the dynamos are each provided with disk

friction clutches, so that either one or two
generators can be run at will.

An electric light plant will soon be installed at Dawson

,

Ga., by the city and local capitalists together.

necting medium F is pivoted at its lower end to

the machine, and the arm H is pivoted to the

upper end of the arm /, extending thence at an
angle through the guide afforded by the bi-

furcated bar C, and secured at its farther ex-

tremity to the bar .£. The jointed lever i^ af-

fords a convenient guide-support for the wires,

connecting the trolley- rollers with the motor.
Instead of connecting the rollers DD by the

bar E, and thence connecting them through a
single arm j^ with the pivotal arm /, they may,
as shown in Fig. 3, be each separately connect-

ed pivotally by an arm H, passed through the

guide-bar C, with the upper end of the arm /,

affording the same advantages as in Figs, i and 2.



82 WESTERN ELECTRICIAN. August i6, 1890

EVERY SATURDAY.

FX-'BLicji-Tioii omcEs:
6 Lakeside Building. - - CHICAGO

Telephone 1746.

W. A. KREIDLER, Editor and Pabllsher.
J. W. DICKERSOX,

J

J.B. 0'HAR.\. J-Aseoclate Edltore.
P. L. TERRY. \

A. C. DURBOROW, JR.. Boalness Manager.

Eastern Office: 534 Temple Court,New York.
W. H. Tbmplk, Manager.

Trade Supplied by Western News Co.
OOPT'RIOHT. — N ot only the tllle, but the etttire conUnta of

each number of the Westers Electrician are copyrighted.
Thie paper la entered at the Chicago Poetoflice ae mail matter of
the second claas.

SUBSCRIPTION, in advance, poetage prepaid, $3.00 for a foil

^ear of 52 numliers; Id clnl>9 of fonr or more. 82.50, with free

extra copy for eiu'hi subscriptlone; foreiqTiconntrre9,$5.00ayear;
single copies, 10 cents. When change of address ie requested, the
old address as well as the new should be eiven.

CORR£SPOirDBNC£ relating to electricity, or any of Its prac-
tical applicatione. Ib cordially inWted. and the co-operation of all

electrical thinkers and workers earnestly desired. Clear, con-
cise, well written articles are especially welcome; and communi-
cation?, views, news items, local newspaper clippings, or any in-

formation likely to Interest electriciane, will be thankfully
received and cheerfully acknowledged

ADVEBTIBINQ.—The Western Electrician—*/ie only gen-
eral electrieal pajyer published in the West—thoroughly
covers a territory exclusive!!, Us own. This is a claim which can
BS MADE BT NO OTHER ELECTRICAL JOURNAL IN THE UNITED
States. Electrical merchantsi and manufacturers JesirinQ West-
ern trade will appreciate the uneqcaled valtte of thia ijoumai
as an advertising medium in Its special field. Advertising rates

are moderate, and will be promptly furnished on application.

CONTENTS OF THIS NUMBER.
PAGB.

Electric MiDing Locomotives. Illustrated 77, 78

Farewell Banquet 77

Minaeapolis Exposition 77

Milwaukee Electric Road 78

Evms' Friction System. Illustrated 77

Street Railway War at Springfield, III 78

Hot Wire Lightning .Arrester. Illustrated 78

l>abuque Storage Battery Road 78

A Copper Rail Bond Illustrated 79

The Patent Department 79
Operating Window Cleaners by Electricity 79

Detroit Dynamos. Illustrated 79

Electrical Riding School. Illustrated 80

What Constitutes a Dangerous Electrical Current? By Nelson

W. Perry, E. M. Part II 80, 1

Rope Transmission. Illustrated 8.

Improvement in Trolley Devices. Illustrated 81

Editorial 82

Combination Cone Shade. Illustrated 8^}

The Preecc Dynamo. Illustrated 83

D.-ath of Jcptha H. Wade, with Portrait 83

Patent Litigation 83

Kemmlcr's Terrible Death 83, 84

Safety of Passengers on Electric Cars 84, 85

Electrical Exhibitors at the St. Louis Exposition 85

DEPARTIIBMriit.
Co respondeace 85,86, 87

The Electric Light 87

The Electric Motor 87
1 he Telegraph 88

Electrical Patents 88

Beginning with this number the advertise-

ments in the Western Electrichn will be in-

dexed and classified. To maintain and correct

weekly an alphabetical and classified list of ad-

vertisers in a paper as large as the Western
Electrician is a matter of no small labor and

expense. We undertake the work for the con-

venience of the thousands of readers who each

week peruse the paper and consult its advertis-

ing columns. The index in the comprehensive

form in which it is presented forms a veritable

buyers' guide, and as such will be of benefit to

readers and advertisers alike. It will be found

on advertising page in.

The people of Minneapolis are nothing if not
enthusiastic. They assert that the electrical ex-
hibit to be made at the exposition in their city,

in the fall, will be the most noteworthy display
of the kind ever made in the world. Some of

the arrangements perfected at the present time
are noted in another column.

In the present issue is presented the conclus-
ion of Nelson W. Perry's interesting article on
"What Constitutes a Dangerous Electrical Cur-
rent?" Mr. Perry's advice in regard to wires,

addressed to tliose who are unfamiliar with elec-

trical work will meet, we think, with the hearty

indorsement of the leaders of the Western
Electrici.^n.

.According to all reports the attendance a

the summer meeting of the National Electric

Light association at Cape May, April i(,th, 20th

and 21.SI, will be unusually large. The list of

topics to be discussed was presented in the last

issue of the Western Elecirkian. The pro-

gramme should prove unusually interesting, and
those who attend the Cape May ''onvention will

doubtless experience an exceedingly enjoyable

visit.

Since the directors of the World's Columbian
Exposition have obtained the necessary legisla-

tion from the state legislature and the Chicago
city council there has been an increased interest

in electrical circles in the appointment of the

electrician to have charge of the electrical sec-

lion of the World's Fair. The friends of the

several candidates continue to present the latters'

claims with commendable persistence. As far

as systematic work is concerned. Prof. Barrett,

city electrician of Chicago, is decidedly in the

lead.

The pioneers of the telegraph are passing

away. In the present issue is chronicled the

death of Jeptha H. Wade, whose name will al-

ways be ientifided with the early days of the
telegraph. Within a period of about two years
the Western Electrician has been called up-
on to chronicle the demise of George M. Phelps,

Sr.j and Hiram Sibley, and now comes the news
of Mr. Wade's death. James D. Reid, who had
an intimate knowledge of both the characters
01 Mr. Wade and Hiram Sibley speaks of the
former telegraph pioneer when he was elected
to the presidency of the Western Union Tele-
graph company in the critical period of 1S66 in

these terms: "Mr. Wade knew how to appre-
ciate and how to estimate the value and force of

obstacles, how to carry out by careful and pru-
dent steps and in well arranged detail a fine

conception and organize it into a vital, perma-
nent force. * * * Wade carried no horn.
He was a sapper and a miner. He did his work
by quiet, effective, well-planned, thoroughly
thought-out methods. The walls might fall at

the blast of Sibley's horn, but the city was made
opulent by Wade's executive and administrative
skill." In another column are presented a por-
trait and biographical sketch of Mr. Wade.

In a recent issue of the Western Electri-
cian appeared an article devoted to the com-
parison of two patents just issued. The two
alleged inventions seemed so nearly identical

that we thought it would be difficult to deter-
mine to whom the patent really belonged. The
Patent Office, we thought, erred in issuing two
patents for what was practically one invention.

The article in question has roused considerable
interest and the comments which wc made at the
time have in some quarters been criticized, but
it may not be out of place to repeat that we
have not modified the views which we expressed
at that time. We realized then that the
two patents did not cover inventions absolutely
identical, but they seemed to be so nearly alike

th.^t they related practically to the same thing.

We have noticed that when one begins to state

the differences between the two inventions his

distinctions are of the hair-splitting variety. We
do not think the Patent Office was justified in

issuing two patents. We contend that the pat-

ent law is becoming too attenuated when one
who invents a coating of conducting substance,
"in which the conductivity decreases from one
place upon the surface to another," may be pre-

vented from using an exactly analagous "con-
ducting substance which gradually decreases in

breadth from one point to another." We sub-
mit that it is not invention, but a mere change
of form or modification which any mechanic
could make without the exercise of inventive
faculty, In short, we contend that patents
should be issued for inventions and not for mere
forms of expression—slight, meaningless verbal
changes. This matter has been considerably
discussed since the publication of the article in

the Western Electrician, and we trust the
discussion may have its effect on the Patent Of-
fice. If patents so nearly alike are to be issued
infringement w-ill be rendered easy and patent
property will not appreciate in value.

The first electrocution which took place at

Auburn prison, .August 6, was characterized by
incidents of the most horrible description. The
rope was discarded in New York state because
of the horrors which its em|)loyment had caused:
but the wired chair which was substituted has
proved to be a far more horrifying means of ef-

fecting a criminal's death. The experiment—for
it was nothing more—is now generally conceded
to have been a miserable failure; all the predic-
tions uttered by the opponents of electrocution
have.been verified, and a second trial would be
a disgrace to enlightened humanity. That these
views are generally entertained by the press is

indicated by the editorial opinions quoted else-

where in this issue. It is not our purpose here
to speak at length of the ghastly circumstances
which attended the execution. The daily press
accounts have told in great detail the sickening
story. Death was not caused instantly. Two
applications of the current extending over a
period of four minutes at least, were necessary
before death came to the relief of the writhing
victim. At the end of the first application the
physicians supposed that life was extinct but on
the cessation of the current evidences of return-

ing animation horrified the spectators; the prue-
some apparatus was put in operation again and
several minutes elapsed before the doctors were
prepared to affirm that they were in the pres-

ence of death. The poor wretch was burned
about the head and back where the electrodes

were in contact with his body. The doctors
state unanimously that Kemmler e.\perienced no
pain; but in reading the accounts of the execu-
tion one feels something like a suspicion grow-
ing upon him that perhaps the medical gentle-

men did not wish to reveal the whole truth. It

is not hard to believe that they decided to sup-

press the facts out of consideration for the feel-

ings of the public. Whether they told what
was conceived to be the truth or not is imma-
terial; they were mistaken on so many points

about the execution that it is by no means im-
possible that they are in error in regard to the

unconsciousness of the condemned murderer.
All the arguments which were used in support
of electrocution were disproved by the half dozen
minutes of experimenting in the death chamber.
The current did not cause death suddenly, as

the physicians had confidently prophesied, but
on the contrary it was effected slowly and bar-

barously. But we are told by the advocates of

this new manner of causing death that the en-

tire affair was bungled; that it is not fair to con-
demn electrocution unqualifiedly when a second
experiment may prove successful. The answer
to this appeal for- suspension of judgment is

patent. It has been demonstrated at least that

the new method is uncertain, and there is no
reason to believe that a second trial would not

be attended by equally horrible results. A sec-

ond electrocution would probably be bungled in

fully as outrageous a fashion. Electrical en-

gineers of experience, who alone are competent
to superintend anelectrical execution, will never
consent to pose as successors of Jack Ketch. If

electrocution is to remain the legal mode of in-

flicting the death penalty in New York state we
may expect to see repetitions of the horrors of

the first experiment. Ignorant workmen, with a

prison warden as chief electrician, do not con-

stitute a staff competent to handle skilfully

electrical apparatus. We trust the first electro-

cution will be the last. The repeal of the elec-

trical execution act is demanded by public opin-

ion, and the New York legislature will, we think,

eventually wipe out the obnoxious law. The
matter of electrocution will unquestionably be
brought once more before the attention of the

National Electric Light association at Cape May
next week. The organization will doubtless feel

called upon to express its opinions in no uncer-

tain terms. With public sentiment so strongly

against the new death penalty the association

should find no difficulty in making itself an ef-

fective instrument in securing the repeal of the

barbarous electrical execution act.
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Combination Cone Shade.

Tin shades being cheap and unbreakable

there has always been a call for them from fac-

tories, mills, stores and other places where por-

celain shades would prove too costly. An addi-

tional reason is found in the fact that bright tin

reflects the light better than porcelain or glass

shades. A year ago George Cutter, now man-

ager of the Great Western Electric Supply com-
pany, Chicago, designed a tin shade which re-

quired no holder. The popularity of this

combination tin shade has now led the company

COMBINATION CONE SHADE.

to bring out a new pattern called a combination

cone shade. As the cut shows, it is of a deep
cone shape, well fitted for the use of book-keep-

ers, draftsmen, engravers and others who want
the light concentrated on their work. As it fits

the Thomson-Houston, Westinghouse and Saw-
yer-Man sockets directly, it will hang squarely

at all times.

The Preece Dynamo.

The Preece dynamo is shown in the accom-
panying illustration. The bed-plate and brackets

are made in one complete casting. The plum-

met blocks are filled with adjustable phosphor
bronze bearings, and each bearing is filled with

a sight feed lubricator.

The magnet yoke, which is cast in one pieee,

is let into a recess in the bed-plate, and the pole

pieces are separate castings bolted to the mag-
net yoke. The field coils are wound upon
separate shells with zinc flanges, and are inter-

changeable for all machines of the same output.

The armature is built up with charcoal iron discs

insulated from each other with a specially pre-

pared varnished paper, and are held in position

on the shaft by two insulated bolts passing

through the driving end plates which are firmly

keyed to the shaft. The armature core is ven-

tilated internally by suitable divisions which are

left at every 2 inches between the plates. The
armature is wound one layer deep, with 19-17

strand braided cable, and connected up to a 60-

part commutator, there being one complete turn

per commutator bar.

The armature on the pulley side is provided

with a blower to send a current of air through

the pole pieces and prevent an accumulation of
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dust ; both ends of the armature are protected

with brass shields fitted to the pole heads. The
brushes are made of soft brass wire and their

pressure upon the commutator is regulated by
thumb screws.

At a speed of 800 revolutions per minute the

e. m. f. is no volts, and thecurrentat full load,

250 amperes. The rise of temperature after 10

hours continuous run is said to be 40 degrees on
the armature conductors, and the field coils 30
degrees Fah. above the temperature of the air.

The cut is reproduced from the London Electrical

Review.

Death of Jeptha H. Wade.
Jeptha H. Wade, whose name is identified

with the early days of the telegraph, died at his

home in Cleveland on Saturday last. He was
one of the wealthiest and most highly esteemed
residents of the city. Mr. Wade was born in

Seneca county, N.Y., in im. He became inter-

ested in telegraphy as soon as the first message
had been sent from Baltimore to Washington.
He began at once the study of the new science

at Detroit. He then placed himself at the head
of a corps of laborers and pushed into the

woods of Michigan, constructing along the line

of the Michigan Central, the first telegraph line

west of Buffalo. He opened, equipped, and
self-taught, conducted both as manager and
operator, the office at Jackson. He soon entered

the field as proprietor, and began building lines

on his own account. He covered Ohio and Illi-

nois, and "Wade's lines" were known as far west

as St. Louis. At this time the manager of a
telegraph line was expected to make insulators,

wires, and all other appliances required for the

equipment of the line. The greatest obstacle

was imperfect insulation, and here Mr. Wade
stepped in and invented the famous "Wade in-

sulator." It was imperfect insulation that made

JEPTHA H. WADE.

the first telegraph line between Cleveland and
Cincinnati a failure, and Mr. Wade purchased
the stock, and set the business on an efficient

and paying basis. In extending his lines to St.

Louis, he was first to demonstrate the practica-

bility of inclosing a submarine cable in an iron

armor. In 1S52 no one wasmaking any money in

telegraphy, and telegraph stock was so low that

whole blocks were given Mr. Wade on the guar-

antee that the stockholders would not be called

upon for any further assessments. Much more
was bought at 5 and 10 cents on a dollar. In 1S54
Mr. Wade united his Imes with those controlled

by the House Telegraph Printing company of

Rochester, and then Mr. AVade as general man-
ager controlled all the lines from Buffalo,

St. Louis, Chicago, Detroit, Cincinnati, Cleve-

land, Milwaukee, and intermediate points.

The later outcome of this combination
was the Western LTnion Telegraph company.
Mr. Wade ne.xt turned his face toward the

"Great American Desert," which was then said

to lie between the Mississippi and the Pacific

states. He became the originator and first

president of the Pacific Telegraph company.
The construction with all its difficulties was
effected under his direction. He blazed outthe
way which his telegraph line afterward assisted

the Union Pacific Railway to follow. "\\'hen the

Pacific company was combined wth the Western
Union he became the first president of the com-
bination and served there until 1867. After his

retirement Mr. Wade began his career as banker.

capitalist and philanthropist, which made him
one of the best known of Cleveland's citizens.

He left a fortune of about §5,000.000.

Patent Litigation,

Judge Blodgett granted a preliminary injunc-
tion to the Western Electric company at Chicago,
August nth, restraining the Ellithorpe Air-brake
company from infringing letters patent 148,447
granted Augustus Hahl. March 10, 1874, and
172.9^3 granted Elisha Gray, February i, 1876,
for electric annunciators for elevators. Suit
was begun by George P. Barton, attorney for
plaintiff, August Sth. There has been consider-
able litigation over these patents, though this is

the first time a preliminary injunction has been
applied for. The first suit was against the Chi-
cago Electric company nine years ago, and at

that time Judge Blodgett sustained the patents.
Many suits have been commenced since that
time, but have all been settled without protracted
litigation.

Kemmler's Terrible Death.
-William Kemmler, who was convicted of murder at Buf-

falo, N. Y., May lo, lS8g, was executed at Auburn prison
August 6. This was the first execution under the new Jaw
of the state providing for the substitution of electricity for
the rope in capital punishment, and it was likewise the first

time the new method was ever tried in any country. Elab-
orate preparations had been made for the event, numerous
experiments had been made on animals and the advocates
of the new method announced that it could not fail as they
were fully satisfied that death would be both itistantanet us
and painless. The result proved otherwise, and the experi-
ence was a miserable failure according to the statements of
eye witnesses It had been the intention of the warden of
the prison to comply with the law and an effort was made to
keep the whole affair shrouded in mystery, but in spite of
all his efforts every detail of the preparation was made
public and complete accounts of what transpired in the
execution room were secured. The witnesses of the trag-

edy, for thus it can be appropriately termed, were mostly
medical experts who favored the new method, yet these men
agree that the execution was both sickening and revolting

in the extreme. District Attorney Quimby of Erie county,
who secured Kemmler's conviction and who defended the
new law when the case was appealed on the ground that

the punishment was "cruel and unusual,'" was obliged to

leave the room before the close of the tragedy so revolting

was the proceeding. And yet Quimby is not possessed of
a remarkably sensitive nature, and Kemmler is not the first

murderer brought to justice through Quimby 's efforts.

Another proof is the fact that one of the remaining witnesses
fainted and others were made sick by the sight.

The apparatus prepared for the execution has been de-
scribed so often that it is needless to refer to these arrange-
ments here. It was supposed the warden and his assist-

ants were familiar mtb their operation, and that the pro-
ceedings would be conducted expeditiously, yet there was
considerable delay and when, finally, the victim was seated

in the death chair, bound and fastened with heavy straps,

the officials' lack of familiarity with the apparatus was
shown. The lower electrode was pressed against the pris-

oner's spine and when the head-piece had been adjusted,

Kemmler moved his head about freely and called the war-
den's attention to the fact that the cap was not sufficiently

secured. When this had been changed and it was sup-
posed everything was ready the word was given and at

0:40 the current was turned on. After seventeen seconds
the current was switched off and the d)'namo was stopped.
The physicians proceeded to make an e.xamination. When
the head piece was removed they were horrified to find the

prisoner was still living. He gave unmistakable signs of

life. The chest began to move up and down in deep,

strained breathing. A gurgle came from Kemmler's throat.

The sound of the breathing grew into an awful succession

of wheezes. It was a half breathing, half groaning sound
that grew more and more intense each minute. Finally

foam began to spout from between Kemmler's clenched
teeth, and the foam sputtered all over his clothes. At the

same time Dr. Balch, who was ver)' near Kemmler, no-

ticed the blood dropping from Kemmler's hand where his

thumb nail had cut it. " The man is not dead," said Dr.

Balch. With trembling hands the attendants readjusted

the cap. Then the order was given to turn on the current

but there was considerable delay as the dynamo had been
stopped when it was thought the man had been killed.

The second trial was made, and for four minutes the cur-

rent was left on. Then another cry of horror escaped the

witnesses. The condemned man's body was burning and
the sickening odor of burning flesh filled the room. The
order was again given to turn off the current. This time

therewasno mistake. Themanhad not only been killed but

he had been burned as an examination of the body showed,

lie had succeeded in separating his body from the lower

electrode in his struggles after the first shock, and when
the current was turned on the second time there was im.

perfect contact at this point. This is the explanation of

eye witnesses. A theory was broached, believed by many
and widely discussed, that it was not electricity at all

which eventually killed Kemmler, but this fierce arc of fire

which burned into the base of his spinal column. The
physicians who made the autopsy, notwithstanding that

they all believe that Kemmler still lived after the first

shock was administered, expressed the belief that it was
eventually electricitj' unaided by the burning that killed

him. W^hen the autopsy was made it was found that there

was a deep circular imprint on the top of his head made
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by the sharp pressure of the electrode's rim. The spot

where a tuft of Kemmler's hair had been cut off just before

death was found to constitute not more than one-third of

the area of contact wich the electrode, and close examina-

don disclosed thai the edge of the copper within the elec-

trode had slightly burned the scalp just where the hair had

been cut. Examination ol the electrodes on the fatal chair

disclosed that the sponge in the base of the spine was dried

and scorched by heat generated, owing to imperfect con-

tact, or to insufficient wetting of the sponge during con-

tact. The result was a terrible burning of the back, clear

through to the spine. This, coming in contact, had been

burned to a black cinder and the flesh above had been

cooked until yellow, while the inner tissues had been

baked. The sponge in the upper electrode had been

singed, though not so much as the other, and the scalp

only singed instead of incinerated. The fact that he was

not instantly killed is attributed to improper contact or to

insufficient voltage or pressure. Contact certainly

was not perfect at the head, for two-thirds of the contact

was upon the man's thick, smoothly brushed hair, the

clipped spot being one-third the size of the electrode's

diameter. As the warden had the \ oltmeter placed

io another room, none of the witnesses had any knowledge

of the voltage of the current when turned on. The replies

of the warden to questions on this subject were evasive and
no one knew what the pressure was.

COMMENTS OF THE PRESS.

The new method of executing murderers in New York
as exemplified in the case of Kemmler at Auburn, is gener-

ally condemmed by the press of the countr)-. A few e.\-

tracts from editorials of the leading newspaper? of the

coantr>' on this subject are herewith presented. Probably

the most important is that telegraphed to the Mtdic I Rec-

ord oi New Vork by Dr. George F. Shrady, its edilor, who
witnessed the execution. Dr. Shrady, immediately after

the e.\ecution made the following statement to a reporter:
'* In my long professional experience I have waded through

blood, figuratively and practically, but this morning's scene

is the worst I have ever witnessed, and I do not want to see

its like again." The following is an extract from Dr.

Shrady "s editorial: " While we allow that electricity has

been a success as far as the killing is concerned we must

also admit that we have gained little if any over the ordi-

nary method of execution by hanging. The preliminaries

of electrothanasia are far from pleasant to contemplate

Alongside of those for hanging they are terrible. There
is something more than weird in the preparation of the ma-
chine, the deliberate fixation of the victim, the ailjusiment

of the electrode, and the thousand deaths in contemplating

one, 'which more than equals the quick though damnable
taking off.' The horrors, though hidden, are nevertheless

felt. There is something else to be thought of than the

mere quickness of death. While the latter might have
been triumphantly done, the agony of the criminal during

the preparations must be terrible as compared with that of

hanging. It becomes a serious question if humanity is not

paying too dear a price for instantaneous demolition. The
awe and mysterj* of death are intensified a thousand fold

in anticipation of what this instrument of subtle power may
do as compared with either the noose of the rope, the grip'

of the garroter, the smart of the knout, the bore of the

bullet' or the chop of the ax. And yet to harness the

lightning and bore it through a human body is thought to

be one of the advances of the nineteenth century."

The New Vork Sun: " The first duty of the next Leg-
islature will be to repeal the Electrical Execution law and
to restore the old method of administering the death sen-

tence by hangirg.

"Scientific curiosity has been gratified sufficiently by this

one awful experiment. The present generation is not like-

ly to hear of another such scene of horrible uncertainty,

unknown torture, and heart sickening circumstances as was
witnessed yesterday morning by the assistants at the judi-

cial experiment upon the body of William Kemmler Civil-

ization will find other lines on which to manifest its pro-

gress. It may be taken for granted that public sentiment

in New Vork will tolerate no further essays in this new ex-

perimental science of man-killing by electricity, pending
the time when the law can be repealed in the name of the

State's dignity and of the enlightened humanity of the

nineteenth century."

The New Vork Press: " It will not mend matters at

all to say that there was ignorant bungling on the part of

the executioners; that the first current was not kept on long

enough, and the last current too long. It was argued in

behalf of this mode of execution that death was to be in-

stantaneous, lightning-like, painless and that the maudlin
hero worship attending the dramatic march of the nervy

murderer to the scaffold was to be done away with, and a

secret and mysterious taking off, deyoid of sensational feat-

ures, to be substituted. The act went so foolishly far as to

prohibit the newspapers from publishing the details of such
an execution—a prohibition which, by the way, they most
properly and completely ignored yesterday. The age of

burning at the stake is past; the age of burning at the wire
win pass also."

The New York World: "The first experiment in elec-

tric execution should be the last. Its result strongly con-

demns this method of putting criminals to death as very

cruel and very shocking. The theory of unconsciousness
from the first moment of thock is at best a mere assump-
tion. It was not sustained in Kemmler's case by outward
indications. Apparently the man died in agony, by slow
torture The effect upon the witnesses was sickening.

The effect upon the public is still more shocking, chiefly

because of the attempt to do this judicial killing by torture

in secret, and to conceal the facts, whatever they might be,

from the public in whose name and by whose authority

the killing was done. The folly and wickedness of

that attempt are sufticiently emphasized by the result.

The electric execution law ought now to be re-

pealed on all accounts. So long as it stands, convictions

for capital offenses will be difficult to the point of impossi-

bility. Juries will not willingly condemn men to death by

torture. So long as capital punishment is maintained old-

fashioned hanging is good enough, provided it is adminis-

tered by trained and skillful hangmen."
The Rochester, N. V., Post-Express: " The miserable,

contemptible, cranky law for the execution of murderers by
electricity was tested at Auburn yesterday, and, so far as

can be judged, it failed utterly to attain its professed ob-

jects. It is more than doubtful if the execution of Kemm-
ler was either sudden, painless, or certain; and assuredly it

was the most sensational execution that had taken place in

this state for years. The people must face the consequences
of their own acts; and if the law dooms a man to death the

public responsible for ihe law must know that he has died

and should know how he has died. The idea that we can
quiet our conscience by putting the victim away put of sight

and killing him secretly is below contempt. That style of

thing might do for medixval Venice; it will not do for

America of tc-day. If we cannot endure to hear about sen-

sational executions ihen we should adopt unsensational pun-
ishments."

The Rochester, N. Y., Morning Herald: If the re-

ports current respecting what took place in Auburn
prison yesterday are true, a human being was there deliber-

ately and horribly tortured to death under the authority

and by the ofticials of the great state of New Vork.

If the reports from Auborn are true there can be no longer

any doubt—the opinions of all the courts in the state to

the contrary notwithstanding—that electrocution is a cruel

and unusual form of punishment and therefore contrarj' to

the constitution of the state and of the United States We
hope in the name of humanity and for the sake of the

morals as well as the sensibilities of the people of this slate

that Kemmler's death will be the last, as it was the first,

on record by what is known as official electrocution."

The Chicago Herald: " The people of the state of New
Vork may be properly arraigned before the bar of mankind
for atrocious barbarism. Before the civilized world they

will be held to a moral accountabiHly, first, for the sickish

sentimentalism that thought the rope too ignominious for

murderers; second for the refinement of cruelty that sug-

gested the use of electricity, and, third, for the blunders

which these "doctors," these "professors," these " electri-

cians" and these scientific quacks, when permitted to work
their diabolism in their own way, committed in the death

chamber. A queer combination of mushy tenderness and
fiendish inquisitiveness brought about the change in the

method of inflicting the death penally in New Vork. There
was no health and there was no humanity in it. It came
as a new thing to an age on which old horrors had palled

and to which sensation was a necessity It was rotten and
crumbling Rome over again, throwing captives tothe lions.

New York has now feasted full upon its prey. The de-

nouement has been reached. Kemmler is dead, after two
attempts with flesh burned to a crisp and with the odor still

upon the raiment of his executioners. Is New York
pleased with the job? It will hear presently how the

world regards it."

'Y\\^C\)\i:^^o Evming Post: "In spite of the doctors'

assertion that the death of Kemmler was mstantaneous and
painless, the mass of people, with whom the technical

phrases of the doctors and alleged experts carry little weight,

will always believe that the labored respiration that fol-

lowed the first application of the electrical current denoted

the presence of life and sensibility in the subject and that

the wretch was actually tortured to death with a refinement

of cruelty that was unequaled in the dark ages."

The Chicago Times: There seems to be no doubt what-
ever that it was horrible to the spectators and that it was
necessary to apply the current a second time in order to

make certain that the wretch, strapped head and legs and
arms to a chair, was actually disposed of. The last fact

tells its own story. Columns of explanation will notserve

to dissipate the unfavorable impression which it creates

in the mind of the reader."

The Chicago Tribune: "The most favorable criticism

that can be passed now is that in Kemmler's case the meth-

od of death was not the success which was promised, and
that as an agency for killing a man by due process of law
electrocution has not >et demonstrated its superiority to

hanging Indeed, the evidence, so far as developed, is all

the other way, and the burden of prcof rests more heavily

than ever upon the advocates of the new system. The
general expression of opinion now favors the allegation

made by counsel that execution by electricity is both unus-

ual and cruel."

The Boston Herald: "There has been, perhaps, no per-

son under capital sentence in modern times who has passed

through 5uch an ordeal of mental suffering as has Kemm-
ler. He has had to pass through repeated periods of ela-

tion and depression; has had to prepare to meet death and
then to find the work of preparation unnecessary; so that

in his case the terrors incident to capital punishment have
been doubly intensified."

The Boston Post: "As to the comparative merit of

electricity and the gallows, the experiment at Auburn has

shown that the former is effective, but has by no means
proved that it is more decent than the latter and has left

an impression that it is far more liable to accident and far

less certain than the method which it supplants. The test

which New Vork has made should deter others from adopt-

ing the system, at least until further demonstration is

made."
The Boston Globe: *'The killing of criminals by elec-

tricity appears to be a ghastly failuie. If investigations

shall fully establish the truth of the sickening story that

comes from the prison, there will never be another legal

killing by elecUicity in this or any other country."

The Boston Journal: The relative humanity of the

new method as compared with the old must turn upon the

question whether the prisoner was conscious during the

delay. The physicians present are agreed that there was

no suffering after the first shock, and if they are correct

in that opinion the experiment may perhaps be regarded as

measurably successful, though the results are hardly such

as to warrant a general adoption of the new method."

The Buffalo, K. V.. Express: "/\ man had to die in

order that a barbarous, inhuman law might be repealed.
William Kemmler deserved to die. Perhaps he even de-
served the cruel and unusual death which was given him.
The manner of his taking-off renders it certain that no
other poor wretches will be made the sport of sciolists and
mock-humanitarians under the shadow of the electric execu-
tion act. The failure of the experiment on the first human
victim of electro*,'Jtion will convince the legislature as the
unaided voice of the people could not convince."
The Buffalo, N. V., Courier: "If this story does not

horrify the civilized world, then men and women are more
callous than we believe them to be." It favors a repeal of
the law.

Elmira, N. Y., Telegram: "And let us sincerely and
earnestly hope that the ignorant, sodden wretch will also
be the last man to be legally executed by electricity, for ihe
accounts of those who witnessed it all agree that the scene
enacted in Auburn prison in the early gray of Wednesday
morning was in the extreme cruel, barbarous and inhuman-
ly revolting. And still those who favor the new mode of
killing blandly remark that from a scientific point of view
the experiment was a success, though they add as to the
question of whether it was humane or not the public must
decide. And the public will decide, and that right quickly.
The hair-brained fanatics have had their say. and the re-

sult has been a spectacle of horror and damnable cruelty.

Now it is the turn of the people of common sense and hu-
mane ideas. There must be no more e.xecutions by elec-
tricity in the Empire state."

Rochester. N. V., Democrat and Chronicle: "That it

will be the last as well as the first execution by electricity,

at least for a long time, it is safe to conclude. To-day Mr.
Cochran's argument would be most persuasive with any
jydge in Christendom and the state legislature will hardly
njsed an additional incentive to repeal a law, which has
worked so disastrously. It may be that the time has not
ypt come for the abolition of capital punishment, but cer-
tainly the events of yesterday will strengthen in a marked
degree the position of opponents of the death penalty and
give renewed vigor to the discussion of this important
question. So far as electricity is concerned it has been
tried and found lamentably wanting."
The execution attracted almost as much interest in

London as in America. When the reports were received in

the English metropolis W. H. Preece in an interview re-

called his denouncing electricity as a means of execution
before the British Association in 1SS9, his experience
proving the difficulty and uncertainty of killing even a
rabbit with the most powerful induction coil ever made.
Asked whether Ihe most powerful Leyden battery would
be effective to kill, he said he did not think it would. The
American plan was as good as any that could be devised.
The great difficulty lay in the absence of accurate knowl-
edge as to what amcunt of electricity would be certain to
produce death without torture. From a scientific point of
view the Kemmler execution was a failure. Beyond doutt
he suffered intense torture. The Chronicle says the scene
was worthy of the darkest chambers of the inquisition in

the sixteenth century. The Times says it would be im-
possible to imagine a more revolting exhibition. It ad-
vocates a lethal chamber in preference to the use of

electricity. The Standard says : "The scene can be de-
scribed as a disgrace to humanity. It will send a thrill of
indignation throughout the civilized world. We cannot
believe that Americans will allow the electrical execution
act to stand."

FAVORS THE REPEAL OF THE LAW.

Senator Donald McNaughton of Rochester, N. V., a
lawyer of ability and experience who is esteemed through-
out the state, has announced publicly his opposition to the

electrical execution law, and advocates its immediate re-

peal by the legislature. He declared the scene at Auburn
prison ghastly and barbarous, and asserted that if capital

punishment were to be continued the people must return to

hanging. Referring to the constitutionality of the law,

Senator McNaughton said: "I think that the argument of
W. Bourke Cochran against electricity as a method of

punishment was masterly and convincing. The terrible

event of yesterday bears out everything he said months
ago. It is interesting to read in Mr. Cochran'5|bref the

statement that even if electrocution be proven a failure,

the courts will still sentence persons to this form of death."
He said:

"If the actual infliction of this penalty upon the lelator

should prove, beyond all doubt, that it was a torture so
frightful that it combined in itself all the worst elements

of these tortures which we have hitherto believed to be pro-

hibited by the constitutional provision, the courts, if this

application be denied, will still be bound to pronounce the

sentence on persons convicted in the future. Because if

the law be unconstitutional, it rr-ust be unconstitutional ab
initio. If it be constitutional now, it must always be con-

stitutional. No subsequent developments can change its

nature in that respect."

Safety of Passengers on Electric Cars.

Tothe Edito? of the Western Electrician:
In your editorial comment on my article entitled "What

Constitutes a Dangerous Current?" you emphasize the

statement that the shocks due to the various voltages that I

referred to as possible in the electric car could not be received

by passengers. I am very glad ;ou did so, for it was not my
intention at ail to imply that there was any such danger.

Since you have called attention to it. however, I see that

my words might be so construed by those not versed in

electricity.

White your statement that it is only the uninitiated who
through curiosity meddle with electrical apparatus that are

liable to get hurt, I think you must make an exception

where street cars are concerned, for nobody but an electri-

cian starting out with the full intention of taking it, could

possibly receive a shock.

To get the shocks that I referred to it would be neces-

sary to chop down or unscrew the moulding that covers the
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wires in the top of the car. remove the cleats and other

fastenings of the wires, strip off the insulation, then get

out of the car onto the ground while in contact with the

bare wire. It would be impossible either by design or

through carelessness for any one to get an electric shock of

any kind while inside the car.

Nelson W. Perry, E. M.

Electrical Exhibitors at the St. Louis
Exposition.

Fred H. Whipple, superintendent of the elec-

trical display at the St. Louis exposition, an-

nounces the following list of exhibitors who
have already secured floor space:

Stanley Electric company, Philadelphia.apparatus for elec-

trically filtering water; Jenney Electric Motor company,

Indianapolis, motors and dynamos; Fidelity Carbon Manu-
facturing company, St. Louis, carbons and battery material;

C. H. Talmage, Kansas City, electric house heaters; Jo-

seph Irwin, Topeka electric railroad signals; G P. Ilack-

enberg, Austin. Tex., electrical musical telegraphy; John
S. Melton, St. Louis, electric foot specialties; Royal Silk

Manufacturing company. New York, dynamo towels; W.
H. Tenkins, Denver, Colo., electric mining apparatus;

Hoover, Owen\: Reutchler company, Hamilton, O., eng-

ines; N. H. Edgerton, Philadelphia, moiors and instru-

ments; Schultz Behing company, St. Louis, belts; Arm-
ington & Sims Engine company, Providence, R. I , engine

for marine lighting; Thomson-Houston Electric company,

Boston, marine dynamos, electric hoists and mining ma-
chines: F- M. Sparrow, Boston, electric specialties; Parker-

Russell Mining company, St. Louis, carbons; Sperry Elec-

tric company, Chicago, motors and dynamos; Chicago

Belting company. Chicago, belts; Phcenix Engine company,
MeadWlle, Pa., engines; Sioux City Engine company,
Sioux City, la., engines; St. Louis Electrical Supply com-

pany, St, Louis, general electric supplies; Walter E.Crane,

Minneapolis, electric oil filters; Fisher Electric company,
Detroit, Mich., dynamos; Foree Bain Chicago, dynamos;
Carpenter-Nevens Eleciro Healing company. Minneapol's,

domestic healing appliances; Rose Electric Light Supply

company, St. Louis, dynamos, motors and lamps; Buckeye

Engine company, Salem, O. , engines; Edison General

Electric company, New York, dynamos; John T Noye
Manufacturing company, Buffalo. N.Y., engines; Western
Electric company, Chicago, dynamos; Knapp Electrical

Works, Chicago, motors and domestic electrical supplies;

Southern Electrical Supply company, St. Louis, mo-
tors and supplies; Electric Exercising Machine com-
pany, Boston, electric exercising machines: Frank-

lin Electric company, Chicago, electric cigar lighters;

L'nion Electrical Construction company, St. Louis; general

electrical apparatus; Pennock Battery company, Chicago;

electric baiter}' railroad; A. L. Ide&Son, Springfield, 111.;

engines, dynamos and motors; Kester Electric com-
pany, Terre Haute, Ind.; Johnston Electric Train Signal

company, Boston, model train of cars with eleclric sig-

nals; Blattner & Adam, St. Louis, household supplies;

Connecticut Motor company, Plantsville, Conn., dyna-

mos and motors; Westinghouse interests combined; elec-

trical and mechanical apparatus; Sperry Electric Mining
Machine company, Chicago, electric mining machines;

Shay, Stevens iS; Co., Chicago; insulators and battery jars;

John Moran, Adair, Mo., electric burglar alarms: Simplex

Electrical company, Boston, wires and cables; Washburn
& Moen. Worcester, Mass., wires and cables; Automatic
Clock company, Syracuse, N. Y., clock cut outs, etc.; Bel-

ding Motor & Manufacturing company, Chicago, motors;

P^e Belting company, Concord, N. H., belts; A. C.

Wolfram, St. Louis, domestic electric goods; Great West-

em Electric Supply company, Chicago, supplies; Jewell

Belting company, Hartford, Conn., belts; Washington
Electric Conduit company, W'ashington. D. C, under-

ground conduits; Russell Electric Lamp company, Boston,

arc lamps; Buckeye Electric company. Cleveland, O.,

lamps; Swan Lamp company, Cleveland. O.. lamps;

Lockwocd Instrument company, Detroit, electrical instru-

ments; Novelty and Electric company, Memphis, Tenn.,

electric specialties; Pond Engineering company, St. Louis,

engine and dynamo; Samuel T. Williams, Baltimore. Md
,

engines; E. M. Turner, St. Louis, elevated electric rail-

way; Jackson Electric Engine and Telephone company,
Boston, electric engine and storage battery; Gibson Eke
trie Fixture company, Philadelphia, electroliers; Zeigler

Bros., Boston, electrical apparatus; Electrical Safety com-
pany, Boston, electric protectors ; Fibrous Manufacturing
company. New York, insulatingand ornamental materia's;

De Kosenko &: Hetherington, Philadelphia, electrolier,

C.&C. Motor company, New York, motors; ihe Oko-
nite company. New York, wires and cables; Central Elec-

tric company. Chicago, general supplies; English, Morse
& Co., Kansas City, engineers' specialties; Unicycle Elec-

tric Elevated Railway company, St. Louis, electric bicycle;

W'estem Electrical Supply company, St. Louis; general

supplies; New York Insulated W^ire company, wires.

Regulation of Electric Wires in Boston-

The recent investigation by the mayor and city council

of Boston into the methods adopted in other large cities

for the regulation of eiectric wires, has resulted in the pre-

sentation of an ordinance to the council on the subject. It

is proposed to establish a department of electric wires under
the charge of the superintendent of electric wires, who
shall be appointed by the mayor and whose term of office

shall be three years at §4.000 per year. This official is to

have super^•ision over all electric wires, appliances and
machinery in the city and he is empowered in the pro-

posed ordinance to make requisitions for the installations,

maintenance and operation of all electrical apparatus He
shall be required to keep a record of all electrical apparatus
in use in the city, and in a word, shall have complete con-

trol of all matters of this kind.

CORRESPONDENCE.
New York Notes.

New York, Aug. g, 1S90.—The people of New York

have never had an opportunity to learn much about electric

traction, and it seems to be the object of those who control

the great daily papers to keep them in ignorance of the bless

ings to be derived from the introduction of this improved

method of street car propulsion. In order to effect this

purpose they studiously avoid saying anything favorable

to the new system, and persist in their senseless statements

that it is dangerous and a public nuisance; moreover, that

it is an experiment. All of this is very foolish and absurd,

yet one of the leading metropolitan papers the other day

contained an editorial denouncing the overhead system on

this line. The best evidence of the superiority of the elec-

tric system is the development and extension of the routes

on which it has been given a practical test, no matter

where they may be or what they have had to contend with.

It has outstripped all other systems, and the sooner the

people of New York recognize its superiority and adopt it,

the better it will be for their own interests and Iheir reputa-

tion as wide-awake, live men.

The wires of the fire department are still an eyesore to

the mayor, and in response to the claim of the fire depart-

ment that the streets in which the overhead wires are main-

tained are not provided with subways, his honor asks that

the suggestion of S. S. Wheeler for a re arrangement so as

to carry the wires through other streets where subways are

provided, be followed. The mayor adds: "You will see by

th s letter that there appeas to be little cause for further

delay in the matter, and I sincerely hope that the wires

will be removed very soon."

The people of the village of Jamaica, L. I., who got

temporary injunctions restraining the Brooklyn & Jamaica

Road company from running electric cars along the main

street of their town, lost their suit against the company
last week. Justice CuUen dissolved the injunction against

the further use of electricity, and also against a double

track The use of electricity, he held, was technically in

violation of the corporate rights of the company, but it had

been employed as a motive po \er for two years without any

objection from the villagers.

TYiQ Evening /'t7j-/ calls for the enforcement of the pro-

vision of the electrical execution law which prohibited the

publication of the details of the execution of Kemraler.

This provision was generally ignored, and the Post suggests

that not only the editors of the newspapers are liable if the

law is constitutional, but that the telegraph companies

which transmitted the messages are likewise implicated.

Then, too, the warden of the prison by admitting two

press association correspondents violated the statute in the

same manner as the telegraph companies. The World

challenges the authorities to take up the cause and prose-

cute that journal, expressing confidence that the law will

be overturned if ever an attempt to enforce it is made. It

is hardly necessary to consider these questions at present,

however, as there is little probability that anything will be

done. It would not be surprising if District Attorney

Fellows would take up the IVorlirs challenge providing, of

course, he could hope for conviction.

The steam heating nuisance will surely involve the city

in litigation unless it assumes a determined stand and calls

a halt on the operations of the company. The city, by

tolerating this nuisance, becomes liable for damages to

eleclric companies whose underground cables are destroyed

or damaged by the heat. Then, too, citizens have good

cause for action, as the water service is impaired and the

air polluted by the same agency.

Subway matters received attention at the hands of the

courts again this week in the suit between rival

companies, the North American Underground Tele-

graph &: Electric company, which controls the Johnstone

system and the Consolidated Telegraph & Electrical Sub-

way company, which is building the city subways. In a

contract between the two companies that the Johnstone

system shall be used, the clause "so far as desirable" ap-

pears.

Kemmler's horrible death shocked this community when

the details of the execution were received, and the cry of

indignation which followed the publication of the facts,

should warn legislators that the sensation- loving people of

New York do not care to shoulder the responsibility of

such barbarous punishments as inflicted upon Kemmler

and that a repetition of the outrage will not be tolerated.

W. H. T.

Indianapolis, Ind.

Indianapolis, Aug. 7.—The two storage battery cars

lately purchased by the Citizens' Street Railway company

have arrived, and were tested last week. The cars

are for the Irvington line. The distance from the

power house to In-ington is about five miles. The trip out

was made in 45 minutes, and the return trip in 33 minutes.

The company's electrician says the cars can be run from
Ir\'ington to the power house in the city, and the storage

batteries changed, inside of 40 minutes. On the strength of

this statement, the company intends to run cars ever)' 40
minutes for the present. Eight miles an hour is about the

speed of the cars. The two cars cost $io.Soo. The Ju-
lien storage batterj' is used and Thomson-Houston motors.

Electrician Hinckly of the Street Railway company, is

suffering considerably from the effects of a shock received

while making some changes recently.

President Caven of the Brush Electric Light company,
has filed a petition in the Federal court charging the Union
Railway company with failing to observe the injunction

prohibiting it from using the double carbon lamp. The
writ is returnable August I2th. M.

Milwaukee, Wis.

Milwaukee, Aug. 9.—The fight over the city electric

lighting contract has finally taken place. Bids were opened
on Saturday afternoon. The Badger Illuminating com-
pany, which has the contract now, and is controlled by

Henr}' Villard, asked $112.50 per lamp per year, and the

Milwaukee Light & Power company, a new corporation

which made a contract recently with the United Edison

company for a plant of machinery, asked -$113 per lamp.

Just as the commissioner of public works was opening the

bids. Under Sheriff Van Vechten put in an appearance and

served the Milwaukee Light iS; Power company and "all

whom it concerned'' with notice that S. D. Greene, ihe

district manager of the United Edison company, repudiated

the contract made with A. H. Pierce, as agent for his

company and the Milwaukee Light ijc Power company.
Pierce, according to the notice, had no power to

make any such contract. This unexpected development

surprised the commissioners, and their astonishment in-

creased when they opened the envelopes and discovered

that the two bids were only 50 cents apart , the Badger com-
pany being the lower. Attorney Killilea of the Milwaukee

Light & Power company', who was on hand, soon gave the

matter another phase. He stated his belief that Pierce was

working in the interest of the Badger company. President

W^all of the Badger company, indignantly denies the story.

In making his bid, he states, he figured that by reducing

the present contract price, $150 per lamp, to the extent of

25 per cent., the contract would pay expenses and, in ad-

dition, interest at the rate of 7 per cent, on the invested

capital. His bid of $112.50 is a reduction of exactly 25

per cent. He said that the members of the 2\Iilwaukee

Light & Power company tried to make him believe that they

would put in a bid of ^120, but he told his informants that

his bid did not depend on any other, and the other fellows

jumped to the conclusion that he would ask more than $120

per lamp instead of less. Mr, Wall is confident that the

common council will award the contract to his company.

The common council having adopted a resolution calling

for proof as to whether the lights furnished by the Badger

Illuminating company are of full 2,000 candle power as de-

manded by the contract. President Wall has made the

statement that the nominal candle power of an arc light is

simply a trademark. "Any arc light," he writes to the

Board of Public Works, "that has a lo-ampere current and

45 volts—450 watts— is a nominal 2,000 candle power

light." Mr. Wall submitted to the board, in support of

his position, letters from .\lexander Kempt of Chicago,

special agent of the Brush Electric company; B, E Sunny

of Chicago, president of the Chicago Arc Light &: Power

company; H. Wadsworth of Chicago, western manager of

the Excelsior Electric company, and W. J, Buckley, man-

ager of the Fort Waj'ne, Electric company's Chicago office.

Daniel Wells, Jr., ihe principal member of the company

which has been incorporated to build an electric railway

from the West Side to Wauwatosa, along the Watertown

plank road, now realizes that there is no prospect of the

common council granting him a franchise to build into ihe

city, along Cedar street, and has commenced negotiations

with the Milwaukee City Railroad company for the use of

that corporation's tracks on Chestnut and Third streets 10

the business center. The line on Cedar street would paral-

lel two other lines.

Although the other companies seeking a franchise to

build along the National Avenue road have withdrawn

from the field, the Milwaukee City Railway company is ex-

periencing some trouble in securing the franchise to lay

tracks to the Soldiers' Home. The Wauwatosa supervisors

are willing to give the company the franchise, but they are

trying to impose the condition that the company shall

g^ade the road. The distance is a mile and a quarter, and

the road has several large hills. The supervisors are now

having made a survey, which will be completed in a week
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or ten days, in order to determine the expense of grading

the road. It is not certain thai the company will agree to

the condition. President Payne says the company will be

reasonable, and expects to put the street in good condition,

but will not expend $15,000 in grading the highway. The

delay in granting the franchise will likely prevent the run-

ning of the road by fall.

Mr. Payne says that while he knows of no definite

plans for consolidating the Cream City and Milwaukee

City systems, now that both are controlled by Villard,

yet he has no doubt that such a consolidation will

take place. Mr. Payne, if he wishes it, may have the

presidency of the Consolidated company, it is asserted.

If it is not Mr. Payne. O. E. Pritl, who has been presi-

dent of the Cream City Railroad from the date of the

sale to the Pittsburg people up to the present time, jnay be

asked to take general charge of the consolidated system,

which includes two-thirds of Milwaukee's street railway

mileage. There is some talk of two other men, one of them

a resident of Chicago, in connection with the presidency.

Mr. Payne of the Milwaukee City Railroad, has un-

earthed nn old ordinance giving his company the right to

build on Center street, Teutonia street and the Hopkins

road, and he has promptly commenced the work of lajing

tracks on those thoroughfares, his object being to head off

the Hinsey people, who have been preparing to extend

their line along the same streets. P.

Nashville, Tenn.
Nashville, Aug. q —The success and popularity of the

electric street car system appears destined soon to lead to

still further large development in this city. It is stated on

good authority thac the two remaining steam dummy lines

are to be operated by electricity. One of these lines runs

from the public square to Waverly and Glendale Park, a

distance of seven miles, and the other from the public

square to West Nashville and Cherokee Park, a distance of

about five miles. Both lines have been doing a good busi-

ness since first started, but the citizens object to the noise

and dust inseparable from steam propulsion.

West Nashville is a manufacluring suburb, and already

has a regular railroad train for freight and passengers four

times a day both ways, and a dummy train each way every

50 rainu'es. The Citizens' Rapid Transit company will

also run its electric cars to the town and paik. As several

leading capitalists are stockholders in both dummy lines,

and also largely interested in the electric lines, it is highly

probable the change to electricity will be made.

A buggy backed by a restive horse in front of a Wood-

land street car was smashed into fragments and two prom-

inent citizens were rolled in the dust one day this week.

No serious injury' was done the occupants of the vehicle or

horse, and the motor man was held blameless. An electric

light plant is to be completed and put in operation by Sept.

1st in Winchester, Franklin county, Tenn. This town is

famous for its schools and as a summer resort. Wiley S.

Embry can give particulars.

An electric light plant and a telephone exchange are to

be introduced at Humboldt, Gibson county, this state.

B.

Louisville, Ky.
Louisville, Aug. 9.—The correspondent of the West-

ers Electricean had a long talk last week with Col. M.

E. Thornton, the coal king and mine owner of Kensee,

who is president also of the Consolidated Coal companies

of Eastern Kentucky and Tennessee. Col. Thornton is

an advocate of the latest appliances for mining work and is

preparing to light up his own mines at Kensee, Ky , with

electricity instead of using the old-fashioned minei's

lamps. The incandescent lights will be much safer and

will give a belter light to worlj by than the old fashioned

lamps, he says, and besides will be more economical for the

miners, who now have to furnish their own lamps. They

will be allowed the advantage of the difference in the cost,

which is ten cents a flay pir miner. In addition Sprague

motors will probably be used instead of mules to transport

the coal from the mines, a change which will result in a

material saving, he states. After the plant is put in, early

in the fall, the cast of operating will be much less, except

in the single item of interest on the investment, as the cost

of the motors will be several times the value of the pres-

ent motive power. Col. Thornton also stated that as

soon as the other plant was well in operation he proposed to

put in about five electrical coal-cutting machines. He said

that, aside from the first cost of the machines, this method

was infinitely more economical, as the coal was cut into

blocks with but little, if any waste, which is a considerable

amount under the present system. He expects to reduce

the cost of raining in his mines, from calculations already

made, from So cents to 30 cents a ton. The contracts will

probably be secured by the branch oflice of the Sprague

company in this city. J. W. L.

Kansas City, Mo.
Kansas City, /\ug. 9.—There will soon be incorporated

a company to be known as the Kansas City Power, Heat,

Light A: Building company. It has purthased the half

block of ground bounded by Third. Fourth and Wyandotte

s'reets for $1 15, oijo. and will soon begin the erection of a

seven-story brick and stone building to cost $145,000. The

object is to furnish small manufacturers with heat, light,

power and lloor space, and heat, light and power to manu-

facturers outside the building. The capital of the company

is |;t50.<KXJ. The company includes E. L. Martin, W. B.

Grimes J. H. Chamberlain. George R. Nelson, C. E.

Force and L. A. Schoen. Machinery will be put in to the

amount of $40,000. The original power will be supplied

by two 500-horse power engines. The Kdison Electric

Light & Power company, which is the promoter of the en-

terprise, will operate the steam heating and power station

in connection with its electric station for a time, or build a

new station at the start. The original plan was to operate

the two stations together. The economy of this is appar-

ent but the objection is that the district it would serve is not

as large as the promoters of the plan desire to serve.

.A. large force of surveyors and engineers from New York

City is at work at the proposed site of the huge dam across

the Kansas river, near this city, to be constructed by tVe

Interstate Water & Electric Power company of Kansas

City. Kan. Should the report of these men be favorable

to the project eastern capitalists will supply the money for

putting the scheme on its feet. Among the many huge

undertakings contemplated by the company is that of fur-

nishing the cities and towns within a radius of 25 miles

with electric light and power. In order to get at once es-

tablished in this line it is proposed to buy out the franchises

and plants of the Kansas City Electric Light company of

this city and the Consolidated Electric Light ^^ Power com-

pany of Kansas City, Kan. To purchase this city's plants

at least $500,000 wi 1 be required, and from .^250,000 to

$350,000 to secure the Kansas City, Kan., plant. This

purchase would give the company ihe lighting of both cities

for a number of years and the cheapness of the power

which it will secure by means of the dam would give it full

sway in the way of furnishing private lighting. The com-

pany is authorized to have a capital of ^',000,000, but the

real capital will be double that amount. The estimated cost

of the dam in the Kansas river is $So,aoo, and the power,

buildings, apparatus and plant generally will cost not less

than $250,000.

The Southwes'ern Electrical Supply company will hold

a stockholders' meeting on Sept. 30 for the purpose of in-

creasing the capital stock from $6,000 to $50,000. Edward

Lasell is president of the company and James Lasell is sec-

retary.

The board of public works has not yet taken action upon

the street lighting question, which was referred to the

board by the council a month ago. However, certain over-

tures have been made by electric light companies, and it is

probable that^the result of the investigation and renewal of

contracts will result favorably to the city.

Ex-Congressman William C. Maybury, of Detroit, was

in the city recently on his way from Carterville, where he

went to examine the contract made with the Jasper County

Electric Light iS: Power company by the Detroit Motor com-

pany from a legal standpoint. He was accompanied by G.

E. Fisher, electrical expert, also of Detroit. The contract

was pronounced entirely satisfactory. The gentlemen were

accompanied to this city by W. P. Munroe, representing the

Jasper County Electric Light & Power company. Mr. Mun-

roe says that the compmy he represents will furnish light

and power for the mines within a radius of four miles from

Carterville and also furnish light for that city. The plant,

which is nearly completed, will havea capacityof 700-horse

power, which will be augmented as desired until the 2,000-

horse power limit is reached. The company will probably

establish other stations than that at Carterville when that

one is in successful operation.

'I'he Kansas City board of public works has purchased

2,370 pounds of insulated copper wire at 20 cents a pound,

with the money recently appropriated for that purpose by

the council. The wire cost $616.20, a trifle more than the

sum appropriated. The telephone company has agreed to

extend its free service to the fire department by putting in

any additional telephones that may be neetled besides the

21 already in operation. This new wire will be used in es-

tablishing a circuit from the central telephone ofiice to the

intersection of Independence and Park, Twelfth and Indi-

ana, Eighteenth and Olive, Sixteenth and Locust, Fifteenth

and Main, and Southwest boulevard and Twenty-fourth.

The contract for the dynamos of the electric light plant

of the new IJullene, Moore, Emery & Co. building has

been let to the Westinghousc company through its agent,

W. T. Osborre, in this city. There were five bids put in,

including those from the Edison, Sprague and Thomson-

Houston company. The contract calls for two soo-light

dynamos and two 150-light dynamos. There will be 1,100

incandescent lights in the building altogether, about

equally distributed among the six floors and basement.

Each lloor will have half a dozen immense chandeliers.

The building has already been wired.

Two rather important changes in street railway manage-

ment have been made in the recently which will, no

doubt, result in materially improving the street railway ser-

vice. The Ivanhoe Park electric railway has been trans-

ferred from the original owners to the Thomson-Houston
Electric company. It was formeriy a dummy line and was
equipped as an electric road by the Thomson-Houston com-
pany. It extends from Eighteenth and Vine streets to the

southern city limits. The capital stock is $25,000. A. J.
King, president of the old company, said that the object of

the transfer was that the electric company might place the

bonds on the road, the facilities of the Thomson-Houston
company fordoing this being greater than that of the old

company. Whether the transfer is a permanent one or not

is not announced. It is the intention of the Thomson-
Houston company to improve and fully equip the road.

The new company will be organized in a short time, the

Thomson-Houston people of course controlling it. D. J.

Hoff, who has for some time been the attorney of the

Thomson-Houston company, will probably be named as

president of the new organization.

The other road in which a change in management has

been made is the proposed Suburban electric railway. The
franchise for this road was secured from the county court

almost a year ago by the the Suburban Railway company,

H. M. Meriwether being chiefly instrumental in securing

it. The road is to lun from Grand and Springfield avenues

east to Troost, and thence south to Wa'do paik. The
property holders along the line are to be the stockholders

in the company and a good part of the necsssary stock has

been subscribed. The sole management of the road has

been turned over to E. J. Lawless, a practical street rail-

way man, and for years general manager of the Metropol-

itan Street Railway system. While with the Metropolitan

company he made a thorough investigation of the use of

electricity as 3 street railway motive power, and in accord-

ance with his recommendation the Metropolitan company
has added an extensive electric line to his system. Under
Mr. Lawless it is expected that the Suburban lire will' be

pushed ahead and completed by next spring. P.

Pittsburg, Pa.

PiTTSDURG, Aug. 9.—The war among the five electric

street railway corporations of Braddock for the right of way
to lay tracks and build an electric road through the city has

been decided in favor of the Braddock & Turtle Creek

Electric Railway company. That organization intends to

go ahead with the work immediately, and the road is ex-

pected to be ready within six months.

The Mansfield Valley & Pittsburg Electric company has

purchased forty acres of land at Mansfield ^'^alley, Pa., for

$2,000 per acre. As far as can be learned this appears to

be the company which contemplates the establishment of a

light and power plant in the Mansfield valley.

The Braddock & McKeesport Electric Railway company
has been chartered at Harrisburg and the network of elec-

tric railways in Western Pennsylvania is going to have an-

other extens've addition. The route proposed to be cov-

ered by this line will run over a distance of seven miles

through a very thickly populated district of small manu
facturing towns and boroughs. James II. Canfieldof Mc-
Keesport is president of the company.

In view of the fact that Bernard Donehco, the foreman

of the Pittsburg Traction company, is going for a vacation

to his old home in Ireland, the emplo3es of the company

presented him the other day a handsome j;old watch as a

testimonial of the good wishes of his fellow. workers.

K. H. II.

Cleveland. O.

Cleveland, O., Aug. 3.—The Cincinnati '/'///usS/ar

in a recent issue, pri ited the following: "There is o.-

was a big company in Cleveland that started out on a large

scale to leduco aluminum, the Cowles Bros. They had

made probably the la'gest dynamo ever constructed in this

country. P.ut the process was rather disappointing; it was

too slow and too expensive. The men dropped an enor-

mous amount of money, and I understand that they have

given it up. There was a brilliant chemist up here at

Findlay a few years ago, who worked a great deal with

aluminum. He died in the midst of his labors, and was

supposed to have carried some valuable secrets with him.

But I don't think he did.

The Cleveland company referrred to is the Cowles Elec-

tric Smelting & Aluminum company, which is very much

alive and doing business on a large scale. Its office is in
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Cleveland, while the works are located in Lockport, N. Y.

As to the Findlay (Seymour) process, there was a good

deal of idle talk at the time of the alleged discovery.

Whether or not Seymour worked out a successful aluminum

process, it is not known.

The employes of the Biush Electric company gave their

annual picnic Saturday.

P. Vensen, manager of the Cleveland Telephore com-

pany, is back from the Pacific coast. Subscribers are com-

ing in fast. There are now 500 miles of underground con-

duit in Cleveland.

Sandusky has a new carbon works.

The Eodifield Belting company is making a specialty of

equipping electrical plants on land and water. R.

THE ELECTRIC LIGHT.
An electric light plant will be erected at Chester, S. C,

soon.

An electric light plant for Cleveland, Tenn., is contem-

plated by local capitalists.

The Gainesville, Ga., electric plant, recently purchased

by the city, will be enlarged.

Dawson. Ga., is negotiating for the establishment of an

electric light plant for the city.

An electric light plant will be established at Alexandria,

La , by a stock company now organizing.

The Belmont Land company has signified its intention

to establish an electric light plant at Charlottesville, Va.

The Mt. Sterhng. Ky., Electric Light company has

made the city a proposition to install an e'eciric Hghi plant.

An electric light plant will be installed in the Arkadel-

phia. Ark , Methodist College, now in course of con-

struction.

E. C. Wiley, of Bristol, Tenn , is forming a stock com-
pany to manufacture an electric railway signal which he

has patented.

The Dallas, Tex., Electric company has filed a charter

with J. P. Smith, [. B. Kirby and E. L McDonald of In-

diana, as incorporators; capital stock ij;3oo,ooo.

The Augusta, Ga., Electric Light & Motor company
has been incorporated by D. B. Dyer, R. M. Spivey, R.

M. Conklin and others for the purpose of furnishing lights

and motiye*power throughout Augusta and its suburbs.

The Westinghouse Electric & Manufacturing company
has obtained the contract for furnishing its alternaiing

current apparatus to a company recently organized in

Bpyan, Texas. The plant will have a capacity of 500
lights.

It is reported that the Thomson-Houston Electric com-
pany of Boston, Mass., has purchased the electric light

plant of the Middlesborough, Ky , Gas and Electric com-
pany for ^30,000, and will organize a stock company to

operate it.

The Goldsboro, N-. C, Electric Light & Power company
has been formed by I. F. Dortsch, D. M. Rivett and J. C.

Easen, with a capital stock of $25,000 It has purchased

the plant of the Goldsboro Electric Light company, and

will make extensive improvements.

The Sioux City Electrical Supply company installed the

plant at the Corn Palace. It comprises 3,000 incandescent

lamps and several arc lights. This company volunteers to

care for all exhibits o: electrical apparatus sent to the

Corn Palace. Exhibitors of electrical apparatus can se-

cure space free of charge by corresponding with this com-
pany.

An alternating current central station plant of incandes-

cent electric lighting is about to be established in Way-
cross, Georgia. The company organized there has awarded
the contract for the apparatus to the Westinghouse Electric

&: Manufacturing company. The plant will have a capacity

of 750 lights, and the installation will be at once com-
menced.

According to the local paper the people of Blacksburg,

S. C, and all the country 'round had a general rejoicing

over the introduction of the electric system in that place.

The colored portion of the population took to the woods
when the lights were flashed on them, evidently thinking

the last day had come. The plant is of the Schuyler type

and is giving saiisfaction.

The Traylor Electrical company has been chartered at

Richmond, Va., capital stock $100,000. The company
will establish electric light plants, manufacture electrical

apparatus, both for light and power, and engage in a general

electrical business. The officers of the new company are,

President, A. W. Garber; vice-president, Thomas Potts;

secretary, J- E. McKinney.

The Eastern Electric Company of St. John, N. B , has

adopted the Edison system for incandescent lighting in that

city. The same company will furnish the power to propel

the street cars, which will immediately be equipped with

Sprague apparatus- Ic is also proposed to introduce the

electric motor on a large scale for manufacturing purposes,

and the town just now is giving electrical interests quite a

boom. A. A. Knudson is the electrician of the company.

The following paragraph from a letter of a Madrid,

Spain, correspondent of an English paper shows the pref-

erence of the Spaniards for American electric light appa-
ratus: An inteiesting installation of electric light is being
built at the thriving town of Aviles. A rich inhabitant

(the Marquis of Pinaz del Rio) is going to present the

town a complete central electric lighting station. The
town is favorably situated for coal, so that altogether the

cost per unit to the inhabitants will be remarkably small.

The plant has been ordered in the United States.

. The Steuben Electric Manufacturing company has been
incorporated by Charles Adsit and John O. Adsit, Mornells-

ville, N. Y. ; Geo. A. Bronson and Frank E. Bionson, of

Painted Post, and E. P. Gleason, H. K. Thurber and
James C. DeLong, of New York city. The company
will establish its plant in the Rawson shops in connecticn
with the Hornell Iron Works at Hornellsville.

Kansas City is fast becoming one of the best lighted cities

in the West. In addition to a half dozen electric light

companies, who furnish arc and incandescent lights as well

as electric power, there are no less than thirty isolated

lighting -plants owned by private individuals. One of the

most complete and perfect of the latter will undoubtedly be
that in the dry goods house now about completed for

Bullene, Moore, Emery & Co. The system of electric

lighting will be the Westinghouse, using both incandescent
and arc lights. The contracts for the electric work were
awarded about ten days ago. and the engine contracts were
let the past week to English, Morse is: Co. of Kansas City.

There will be two engines of the Ide pattern, having a

combined capacity of 200 horse power. A special feature

will be Hill clutch pulleys fitted to each engine shaft, and so

arranged that part of the dynamos can be stopped at will

without the necessity of stopping the ecgines. Conneciions
will also be made from either engine to an automatic ex-

haust fan, which operates pneumatic tubes throughout the

entire bnilding, for handling cash from the various coun-
ters.

At the recent meeting of the London Institution of Elec-
trical Engineeis at Edinburgh, where the members mtt to

hold a general meeting and to inspect the electrical exhi-

bition in the city. Dr. R. Mullineux Walmsley read a paper
relating to the features in the exhibition. Dealing with
electric lighting, he said the actual lighting of the exhibi-

tion did not offer any particularly novel feature. The arc

lighting was in charge of the Brush Electrical Engineering
company, who used their well-known double carbon 10-

ampere lamps The bulk of the glow lighting had been
carried out by King, Brown & Co. The only purely Amer-
ican lighting exhibit was a 30-arc light dynamo, together
with 30 arc lamps of the Western Electric company of Chi-
cago. Visitors would, he thought, be interested if they
would compare various details connected with that machine
with English built machines. The lamp was a well-made
and simple clutch lamp. Perhaps the only point about its

mechanism was the very small amount of travel and the

strong pull required on the armature of the series magnet
to strike the arc. It was fed with a current of iS amperes
at 30 volts.

THE ELECTRIC MOTOR.
The laying of track on one of the routes of the

Rochester, N. Y. street car system which is being trans-

formed into an electric road, has been completed, the

poles are in position, and it is expected within a short time
the new order of things will prevail.

In view of the early termination of the charter of the
Tcronto Street Railway company and probable changes
that will be made in the provisions of a new one, the

problem of improved methods of street car propulsion is

assuming considerable importance, and is being earnestly

discussed by the Canadian press. It is universally

conceded that an improvement upon horse power is desir-

able, both on the score of humanity, cleanliness, and to

meet the modern requirements of rapid service. Steam
and cable are not under consideration—the former being
too noisy and dirty, and the latter too expensive to main-
tain. Electricity will therefore be employed

Considerable activity in motor circles is noticeable across

the water. The Metropolitan Board of Works at Buda-
pest has agreed to grant the local tramway company a con-

cession for a trial line for the use of the Zipernowcky
vertical system, and the grant of a permanent concession
for lines on this principle will depend on the results obtained

on this trial line. Meantime, the Buda-Pest electric

City Line is making constant progress in the construction

of new lines. It has already at its disposal an extensive

system of lines. The first electric tramway in a Hungarian
provincial town will shortly be commenced in the celebrat-

ed Hungarian watering-place, Herkules-Bad. The royal

Hungarian minister of commerce has granted the con-
cession for the technical preparations for an electric line

leading from the railway station Herkules-Bad to the

watering place of the same name. The concession is for

one year.

According to a newspaper correspondent the electric

railroads at Springfield, 111., "cut a figure" in the world's

fair legislation. The writer says; "But a little side issue

did much to simplify the proceedings of the day, and to

kill the amendments, too. The matter referred to is in no
wi^e a part of the legislative proceedings, but just one of

those happy little coincidences that occasionally knit up
the raveled sleeve of care, and this is it: Springfield has

two railroads operated by electricity, and the improvement
is of recent origin, too. The city has three street roads,

and one of them is still worked by mule power. The
mules used here in moving street cars are not bigger than
jack rabbits. They very frequently stumble and fall down,
and the cars run right over them without hitting them at

all. The electric cars are the pride of the city, and use the

biggest, 'yellowest' cars one ever saw. They make
splendid time, too; much better than the little mule cars

that run by the Leiand to the statehouse. The legisla-

tors, city and country alike, have been spending their

leisure time and small change in patronizing the electric

roads and to-day the superintendent of ihe institution in-

vited the legislature and the press to take a ride on the

road. There was an implication of a lunch with the invi-

tation, and it was promptly accepted. Who could do less?

The time for starting was fixed at 5 o'clock, and 5 to a

minute three electric cars were ready to take the guests for

an airing. The Chott amendment was under considera-
tion then and the members were impatient to get away
and have a trip over the road. So theyapphed the previous
question, beat the amendment, sat down on some other
propositions, and ?ent the bill to third reading in less than
no time after they were told the cars were in wailing. The
proposilion for a little jaunt by eleclriciiy had much to do
with the dispatch of business late this afternoon."

Miscellaneous Notes.
At Houston, Tex., a new fire-alarm electric system will

be put in operation.

C. P. Gaboury. of Centreville, R I., president of the
Electro-Chemical Amalgamating company, will erect an
electro-chemical amalgamating and smelting works at Hot
Springs, Ark.

The English journals must have addirional light on the
cause of the Western Union fire at New York. The Lon-
don Electrical I\cvic7i' says the fire was caused by an "ex-
plosion in the battery rcom."

The telephone company of Toronto has commenced
what is evidently intended to be a very comprehensive
system of underground distribution. The conduits are of
creosoted plank grooved and laid one over the other to form
a pipe 3 inches in diameter, through which it is intended
the cable shall be drawn. The company evidently con-
siders the institution permanent, as the extent and number
of tubes being laid afford provision for an immense in-

crease in the number of wires.

The Edison phonographic toy has been taken hold of by
a company of English promoters, who offer to capitalize it

at the enormous figure of $1,500,000. They say the man-
ufacture of dolls in Euiope exceeds 26,coo,oco per year,

and they think they can arrange for the disposal of 4 per
cent, of this number. The company proposes simply to

manufacture the doll bodies at a cost of $1.75 and sell

them at $3 each to the firms already in the business as toy

makers, who, it is thought, wilt be able to find a ready mar-
ket for the completed automatic speaker at $15.

A correspondent in an English electrical journal, W. J.
S. Barber-Starkey, writes concerning an experience with
storage cells; "Last year I filled in the spaces between
the plates of my accumulators with plaster of Paris and
sawdust in a dry state, intimately mixed, and then put in

the usual dilute acid to which a little carbonate of soda had
been added. I used these cells in conjunction with a dy-

namo driven by a turbine for lighting purposes; they were
last charged early in November of last year, and on return-

ing here late in June, I (ound that they burnt the lamps at

their usual brightness, and that the e.m.f. of each cell was
ju-t under 2 volts. I also found that the cells had lost

very little of the liquid through evaporation."

The business manager of a prominent electrical firm,

whose office is in Wall street, carries every evening to his

home in the country a package which has excited some
curiosity among those of his friends ignorant of its nature,

says the New York Sun. It resembles a despatch box,

and contains a number of phonograph cylinders. The
overworked official has at home in his study a phonograph,
by means of which he can in half an hour dispose of work
that would ordinarily take him an hour or two to get

through. He puts his cylinders in and talks at any speed

he likes until he has finished his correspondence. That is

nearly all he has to do, for the cylinders are taken back to

the office next morning and handed to the typewriter, who
transcribes and delivers them ready for signing. Theie is

now such a demand for these phonograph despatch boxes

that the manufacturers cannot turn them out fast enough.

The commission of management of the Technological

Trade Museum, Vienna, will establish a special schcol for

electrical engineerirg with theoretical and practical instruc-

tion and a four-years' course of training. Its object is to

train young men, having a sufficient preparatory educa-

tion, as workmen of superior grades, foremen, etc., for

lighting installations, etc. This special school will be the

first of its-kind, either in Austria or Germany; it will pos-

sess a complete and excellent equipment, and it will be

under the influence of a special committee of eminent prac-

tical men. If it is sanctioned by the minister of public

instruction, the first and second session of this school will

begin m October next, the third on October ist, 1S91, and

the fourth on October ist, 1892. A similar school, though

on a more limited scale, has existed for some years, in the

Royal Hungarian Trade school at Kaschan, provided with

a small workshop, which enables the pupils to gain prac-

tical experience.

The San Francisco Chronicle says: The popularization,

so to speak, of electricity has been one of the most fruitful

sources of word-making, and is a cause of the exercise of

as much invention as is required in the naming of a new
patent medicine. We are familiar with the telephone, but it

will take some time before our ears and eyes are accus-

tomed to the lel&utograph. which is what Prof. Elisha

Gray calls his machine for the reproduction by telegraph of

pictures, devices and maps. Then, as if the type-wiiler

itself was not a sufficient word puzzle, there comes a young
Philadelphia electrician who has invented an electric type-

writer which he styles a dynaraograph. Some little time

ago Edison put together a queer combination of electro-

magnetic coils, discs, pipes, armatures, wire, etc., and gave

to it the queer name of the pyromagnetic dynamo, claim-

ng it would supersede steam. Either the name was loo

much or the "wizard of Menlo Park" has not been able to

give his pyro-etc. attention—at any rate, steam still man-
ages to struggle along in a vaporish, boilerish sort of a

way. Then we have electrolyzed and electrodes, electriza-

tion, electrolysis, electrophoius. electrophysiological, elec-

tropuncturation, electrothermancy. electro-tonic, electro-

chronographic, electrophone, electrotherapeutics and a

dozen other polysyllables, which will be as A B C's to our

children and children's children.
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THE TELEGRAPH.
Work has been begun on the extension of the Postal tel-

egraph line from Wcllsville to Homellsville. X. V. The
line is to be continued to Canisteo. Addison and Corning.
This addition (o (loroellsville's telegraphic communication
will be greatly appreciated.

An interesting experiment in the transmission of photo
graphs by electricity is reported from Paris. The police

bureau of thai city have been experimenting with a device

of this kind, by means of which a photograph, about the

size of a silver dollar, may be transmitted. It appears
only in outline and without shading, but with all requisite

clearness and accuracy. The most satisfactory of such
telegraphically transmitted photographs are those tak<n
in profile. Those interested in the work telegraphed the

photo of the head of the police of I'aris to Lyons, and
after a time it was sent back by the same means. It was
then thought advisable to give it a practical test, and a
photo of a criminal was sent, with instructions to arrest

the original at the railway station. The detective who
was given the photo had no trouble, it is sated, whatever
in discovering his man on the arrival of the train.

Personal Mention.
Nelson W. Perrj* of Cincinnati, was in Chicago for

several days last week.

William H. Abel, for many years chief auditor of the

W^estern Union Telegraph company, died last week in New
York city, aged fifty-four years, lie was born at Rocka-
way, L. I., and educated at the College of the City of New
York, from which he was graduated with high honors, ile

was a professor in that institution for two years. He then
entered the service of the old American Telegraph com-
pany as one of its officers, and remained with it through its

various changes ::ntil it was finally merged in the Western
Union. Mr. Abel was appointed chief auditor of the

Western Union, which post he held until ill-health com-
pelled his resignation.

Business Mention.

Gilbert G. Mcliuff. general western agent of the Fred
H. Whipple company of Detroit, has located his office at

^^07 Rookery building, Chicago.

The Moore A; White company of Philadelphia, reports a
fine business in friction clutch pulleys and cut off couplings

Simplicity of structure and effective work recommend
the clutch to users.

The Fibrone Manufacturing company of 300 Monroe
street, New York, reports a steadily increasing trade in

insulator specialties. It has recently added two floors each
50XIC0 to its building.

The Edward P. AIMs company of Milwaukee, Wis., has
issued a new catalogue of engines manufactured at ihe Re-
liance Works. These engines are thoroughly described and
the illustrations are of a high order.

The Electrical Supply company of Chicago has issued a

neat advertising card after the form of an enlarged postal

card— one side uf which calls attention to a few of the

specialties handled by this company.

The headquarters of the Western department of the Easton
Electric Light company, are at 411 and 412 Royal in-

surance building. Chicago. J. H. Reed, who will give

the Western business his personal supervision, is located

here.

The Edison Manufacturing company has issued a neat

catalogue desciibing the Edison-Lalande battery, and
thoroughly explaining its operation. The catalogue is fully

illustrated and will prove highly interesting to all who are

interested in this subject. James F. Kelly. New York, is

general sales agent for the battery.

The Crosby Electric company of Fifth avenue and i6th

street. New York, in a circular states that it has purchased
the Eclipse Electric company of New York City, with iis

business and stock on hand, together with the patents
under which the llussey Eclipse and the Duplex batteries

are manufactured, and that, hereafter, the business and
manufactures of the latter company will be carried on under
its management.

Some handsome electric veslibuled cars are in the proc-

ess of construction at the factory of the John Stevenson
company which the District of Columbia will point to as

the finest of their kind yet constructed. The Georgetown
& Tenallytown Street Railway company have contracted for

a number of these. The business of the Stevenson com-
pany covers a vast territitry even in the electric line

Spokane Falls, IlutteCity, and Chicago are the destinations

of present shipments of electric cars.

Lemuel William Serrell, M. E., of 115 IJroadway, New
York, reports he is meeting wi;h great success in selling the

Milliken patent pole for electric railways. He says that he
recently closed with Murray Vcrner, of the Ycrner-McKee
syndicate, for poles for the entire city of Buffalo; that he
has received orders from the Rapid Transit Street Railway
company, Newark, N. J.. Troy & Lansingburgh Street

Railway company, Troy. N. Y., Essex Passenger Railway
company, Newark, N. J., liuffalo Street Railway company,
Buffalo, N. v.. Pitlsburg & Jiiimingham Traction com
pany, Pittsburg, Pa., Passaic. Garfield & Clifton

Street Railway company, Passaic, N. J., and Jersey City

& llergen Street Railway company, Jersey City, N. J.,
and that he has taken orders for over 6,000 poles during
the last three months.

Manager Cutter's energetic efforts in arranging the es-

tablishment of the great Western Electric Supply com-
pany are beginning to tell. Already the salesrooms have
a busy appearance, and with customers and employes hur-

rying about, one is impressed with a realization that there

is in Chicago one place, at least, where, so to speak, grass

will not grow this summer. The second floor, which is in

the main devoted to the various offices of the company, is

beginning to present a finished appearance. The parti-

tioning is almost complete, and several of the rooms are

now occupied. Mr. Cutter has already talen possession of

what he calls his "den." It may be mentioned loo that in

planning the arrangement of the oiVices on this floor, there

was left one room adjoining the "den," which will be used
by Mr. Cutter for private experiments and test work of the

company. From this little laboratory we will doubtless see
issue numerous useful specialties, the product of Mr. Cut-
ter's leisure moments.

The numerous excellent qualities of the Triumph valve-

less compound engine form the subject of an excellent

pamphlet issued by the manufacturers. The pamphlet
contains a complete description of the engines manufact-
ured by this company, fu'iy illustrated, and besides offers

many valuable suggestions and presents considerable gen-
eral information in this line. 'J"he company has received

several complimentary letters lately from purchasers of its

engines. One of these is from the John Kauffman Brew-
ing company, an extract of which is herewith presented:
"While running under conditions that caused constant re-

pair on our former engine, we have no trouble with yours,

and although it is placed only on a capstone, without foun-

dation below, it runs smoothly and quietly under greatly
varj'ing loads. We believe that you have the most simple
and compact engine on the market; indeed, no other en-
gine of the same power could be placed in the contracted
space this occupies in our brewe-y."

Electrical Patents,

Issued Aug. 5, 1890.

433.445- Registering System for Telephone Exchanges.
Joel C. Clark, Morristown, N. J.

433.451- Thermo-Electric Element. Edward N. Dicker-
son, New York, N. Y.

433.459- Lightning-Rod Tower. Isaac M. Ferrell. Stone
Creek, Ohio.

433.485- Municipal Signal System. Bernice J. Noyes,
. Boston, Mass.

433,486. Municipal Signal Apparatus. Bernice J. Noyes,
Boston, Mass.

433.504. Municipal Signal Apparatus. John C. Wilson
and Bernice J Noyes, Boston, Mass.

433.505. L'gbt Signal System. John C. Wilson, Boston,
Mass.
The invention is designed for police signaling pur-

poses, a series of light signals being arranged on a
single wire and operating independently from the cen-

tral office.

433.523. Commutator for Dynamos. James W. Easton,
New York, N. Y.
The first claim follows:

"A commutator provided with a groove or channel
to limit the width of its contact surface, such groove
being filled with insulating material."

433,514. Electric Railway. Abraham A. Shobe and Will-
iam Embiey, Jerseyville, III, .

433,554. Electric Relea-^e for Target Traps. Lorenzo
L. True, Bismarck, N. D.

433.557 Dynamo Electric Machine. Charles F. Wink-
ler, Troy, N. Y.

433.560. Electric Alarm Letter Box. 'William B. Det-
willer, Radnor, Ohio.

'133-56'. Cleat lor Electric Wires. Lawrence Furlong.
Hartford, Conn.

433.584. E'ectric Fire Alarm and Night-Call. Charles J.
Vir.ing. Cleveland, Ohio.

433,611. Trolley for Electric Motor Cars. Force Bain,
Chicago, III.

The trolley connection for the motor is designed
to insure contact wiih the lines of the overhead or lat-

eral circuit notwithstanding irregularities in the latter,

as in the case of unequal sagging thereof and the like.

433, 6ig. Electrical Communication. James L. Cutler,

Piketon, Ohio.
The invention relates to the art of electrical com-

munication by means of a series of signals or other
devices connected with and operated from a central

station.

433.636. Multiple Switch-Board System. Ernest P.

Warner, Chicago, III.

The invention consists in providing on each of the

multiple switchboards a socket or terminal for each
line, which is permanently connected with one side

thereof. The limb over which the subscriber sends
his signal extends from ground at the subscriber's

station through the subscriber's bell and generator to a
key, which key on being depressed connects with the
branch extending through the subscriber's drop at the

exchange, and thence to ground.

433.637. Electrical Measuring Instrument. Edward
Weston, Newark, N. J.

The first claim reads:

"In an electrical measuring instrument, a stationary

coil and a coil oscillating or vibrating on inclosed

pivots in the field of force of said stationary coil, said

coils being electrically connected."

4331671. Electric Soldering Iron. Charles E. Carpenter,
Minneapolis, Minn.
The invention consists of the combination with the

hollow body and the taperirg core fitting within said

body, of the resistance disposed about the core, and
electrical insulations interposed between said resistance

and the core and body.

433,682. Fusible Cut-Out. William J. Jenks, Nyack,
N. Y.

433,687. Electrolier. Everett W. T jttle. New York, and
James T. Robb, Mount Vernon, N. Y,

433. 69S. Incandescent Lamp Socket. Thomas G. Roe-
buck, Jersey City, N. J.

433.700- Alternating Current Electro-Magnetic Motor.
Nikola Tesla, New York, N. Y.
The third claim is given:
''In an alternating current motor having two ener-

gizing circuits, the combination, with the magnetic
cores and the coils of one of the circuits which ener-
gize the said cores, of magnetic shields forming closed
magnetic circuits around the coils and interposed be-
tween the coils and cores."

433.701. Alternating Current Motor. Nikola Tesla,
New York. N. Y.
The last claim follows:
"4. In an alternating current motor, the combina-

tion, with a set or series of field-poles and energizing
coils wound thereon, of an intermediate set of pole
pieces forming portions of closed magnetic circuits

and coils thereon in a circuit derived from the same
source of alternating currents as the other.''

433.702. Electrical Transformer or Induction Device.
Nikola Tesia, New York. N. Y.
The first claim is appended:
"In an electrical transformer or induction device,

combination, with the main magnetic core and the
primary and secondary coils or circuitr, of a magnetic
shield or screen interposed between said coils."

433.703- Electro Magnetic Motor. Nikola Tesla, New
York. N. Y.

This invention is an improvement in alternating cur-
rent motors, and has for its general object to produce
a single circuit alternating current torque motor of
economical and simple construction.

433.706. Electric Circuit Coupling for Railway Trains.
Watson P. Widdifield, Uxbridge, Ontario, Canada,
and Alexander H. Bowman, AUentown, Pa.

433.738- Galvanic Battery. Samuel W. Maquay, Fulham,
County of Middlesex, Eng.

433.744- Electric Current Controller. Milton O. Sargent,
Maiden. Mass.
Claim 1 reads:

"The combination of an electric current controlling
device consisting of a coil of wire having a central

metallic tubular core, partially filled with fluid, as de-
scribed, one end of which is secured to a support
while its other end is free and cur\'ed, the said coil

being normally in a main circuit, and a normally-open
grounded branch circuit adapted to be closed by means
of said core."

433^758- Current Converting Apparatus. Carl Ziper-
nowsky and Maximilian Deri, Buda-Pesth, Austria-
Hungary.
The first claim is as follows:

"An apparatus for converting alternating electrical

currents into continuous currents, or vice versa, said

apparatus consisting of a combination of a subdivided
core having two or more coils conveying alternating

currents with relatively shifted phases with another
coil or coils, a commutator for the latter, and an iron

armature carrying two or more brushes working on the
commutator to convert the alternating currents into a
continuous current, or vice versa."

433.770- Fuse and Fuse Block. Joseph G. S. Cunning-
ton, Covent Garden, County of Middlesex, Eng.

433. S34. Induction Motor. Charles J. Van Depoele,
Lynn, Mass.
The first claim reads as follows:
' The combination, with the field magnets of an

electric motor, of an armature having its armature
coils permanently included in a closed circuit, a com-
mutator having its plates connected with dilTeient

points in the length of the armature coils, and a closed

circuit electrically uniting the brushes applied to said

plates."

433. S35. Telegraph Key. John B. Van Deusen, Sarato-

ga. N. Y.

433.839- Trolley for Electric Street Cars. Franklin C.
Wheeler, St. Joseph, Mo.

433.851. Device for Unloading, Recharging and Reload-
ing Electric-Car Storage Batteries. Jacob C. Cham-
berlain. New York, N. Y.

433,883. .Switch. Sigmund Bergmann, New York. N.Y.

433 S96. Support for Electric Wires. Albert L. Hall-

bauer and Edward L. Hiller, Lynn, Mass.

433.903. Electric Motor Mechanism. Samuel E. Mower,
New Haven, Conn.

433 904. Electric Motor Mechanism. Samuel E. Mower
and George J. Spencer, New Haven, Conn.

433.908. Electric Arc Lamp. Samuel P. Parmly, Chica-

go. III.

433 9'5- Ceiling Block for Incandescent Electric Lamps.
.\lfred T. Tregurtha Everett, Boston, Mass.

433. 9'7- Method of Manufacturing Electric Conductors.
Ernest P. Warner, Chicago. III.

The invention consists in making the different

strands semi-cylindrical, placing the plane surfaces

together, and binding them together.

433,918. Electric Railway Conduit System. Malone
Wheless, Nashville, Tenn.

433.920. Joint for Electric Conductors. George L.

Wiley, Ariington, N. J., and Edward G. Acheson,
Pittsburg, Pa.

433.921. Joint for Electric Conductors. George L.
Wiley, Arlington, N, J., and Edward G. Acheson,
Pittsburg, Pa.

433.922. Joint for Electric Conductors, George L.

Wiley, Arlington, N. J., and Edward G. Acheson,
Pittsburg, Pa.
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New York Office. 10 CorllaiKit Street,

p. C. AC^EBKIAN, Agent.

Eugene F. Phillips, President. John Cakkoll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(LiailTBD.)

%t.ryf ^St. Gabriel Locks, Montreal, Canada.

--MANTJFACTUKERS OF —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
cc 99

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarme.

In a letter from the Ihsphctor of tlie Boston Fire Underwriters' Union, nnder date of Marcb
?9, IS1J6, lie saye : " A Thoroughly Reliable and Desirable Wire in 'E.^ery Kespect."

The nibher used In Insulatlog our wlrea and cables Is epeclally chemically prepared, and is guaranteed
to he waterproof, and will not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical injury by one or more braids and the
whole slicked with Clark'a Patent Compound, "ivhich Is water, oil, acid and, to a very great extent, fire proof.

Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric LigQts from stocK. Cables mad<
10 order.

EASTERN ELECTRIC CABLE COIVIPANY,
61 and 63 Hampshire Street, Boston, Mass.

HENIiT A. CLARK, Oeoeral Manager. « HERBERT H. ETJSTIS, Electrician

HARTFORD,
CONN.

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr light DouUe Dynamo Belts are always made from centers of whole
hides extra stretched.

( W. H. SALISBURY & CO., Chicago, III.

A. H, OARDIMER CO., MUwankee, WlB.
TODD &. STANLEY CO., St. Lonis, Mo.
BHQLISH, MORSE & CO., Kant as City, Mo.

( Main fionse, Indianapolis.
E. C. ATKINS * CO.,.! Branch Honse, Memphis, Tenn.

( " " Chattanooga, Tenn.

JEWELL BELTING CO.;

TWESTEXaiT .A-O-BITTS :

AU. SIZES

AND
QUALITIESMICA

For Electrical Purposes.

EUGENE MUNSELL & 00..

218 Water St,, New York.

The Turner Brass Works

LA5ALL& Ave
CHICAGO.

MAKE

Anything
IN BRA55

THE SXJNBEJLia:
MAIIVTAINS ITS RATED CADIDI^E rOWEB.

Sunbeam Incandescent Lamp Co.,
Corner Randolph and Canal Sts., CHICAGO, ILL.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETBRS

For Direct and Alternating^ Currents.

»P NEW PORTABLE TCCTIIIP CCTC
O COMBINATION ICOlllll) OL I O
TATitti Q-a.l"ya.rLom.eters.

^^We pay special attention to recalibrating Ammeters and
Voltmeters.

Send for Catalosue l'-66 o£ Electric Test Instrumentp.

QUEEN & CO., PHILADELPHIA.
Islhe recognized Best Sabstitnte
for Hard Rubber in the market, and
need by the leading Electrical Honees
In the country. We manufactnre a'l

kinds of

mmm mm\i\,
also Sheets (.which can be sawed,

drilled, turned in a lathe, etc.), Jar

'^ Covers and Fittings, Switch Bases^^ and Handles. Cut-Outs, Bell Boxes,

Annunciator Dials and Handles, Push
Buttons, etc.

\\t Claim lo UauDfacture THE VERY MATEaiAL Wanted I7 Ihe Eieclrie Trade. Send for Estimates and Frifes.

THE FIBRONE MFC. CO.,
Ofltce, 33 Warren St. Factory, 300 and 30« Ilonree St., KE^V YORK

INSULATED WIRES AND GABLES,
Electric Light, Telephone, and Telegraph,

X*oiT .Serial, S-utaxuax-laie, a,xi.<a. XTxxca.er-gro'u.xi.d XTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOX.

THE OKONITE COMPANY, - - • 1 3 Park Row, NEW YORK.

vi^ON/;.

.Tfi&DE MASK.

BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

'riT)T%^ ELECTRIC MANUFACTURING CO.,
I^^JU^^^^^^ ^^ MANUFACTURERS OF

AUTOMATIC ELECTRIC MOTBRS
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect Begtdation, Superior Workmanship, Ease of

Management, Bemarkable Simplicity, Etc., Etc.

For Electroplating, Electrotyping, Copper Eefining, Etc.

BRANCH OFFICE;
NEW YORK, 33 Church St.

KANSAS CITY. to Building.

BOSTON, 111 Arch St.

NEW ORLEANS, 101 Camp St.

PHILADELPHIA, 508 Commerce H.
CHICABO, 329 Rookery Building.

The EDDY ELECTRIC MFC. CO., - Windsor. Conn,
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ESTABLISUBD IN 1861.

E. BHGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHE SLECTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH STORE

2134 Michigan Avenue,

rOB TBK

Western Electrician

8 1.00.

YOU
make a culslake il vou duii't buy your ElecirlCaJ

Supplier, (rom f . Ai k'., C'levelana, u.

LOOK AT THK»£ PRICES:
fiOO Dry Eatlerles. larpe size. ?0,83; f2.00 Iron Box
Bells, ;i-incli, 4yc.; 75c. bronze push Buttons. "Jdc.; 25c.

WiHJd Push Buttons, assorted. 7c.; 50c, Swltchei, one
pfthit, 10c. ; 40c. Bell Hangers' Staples, per lb. 9c. ; f 1.00

L^clanche Batteries. I>esl made, 44c.; f3.75Spai'k Colls.

8 Inches. 11.50; 110.00 Medical Batteries. $a.50. Send
for Catalogue No. (>.

Fletcher & Fletclier Electric Go., Cleveland, 0.

FRANK T. BROWN, Ute

PRIHCIPAL EXAMIKER ELECTRICITY,

D, S. PATENT OFFICE,""--

Bntterwortli, Hall, Brown & Smitli,

Patent Attorneys,

26-26 HONORE BUILDING. - - CHICAGO.

Two complete sets of U. S. Electrical Patents,

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER,

Special and Experimental
MACHINERY .

Large Dynamos and Motore for Special Work
built to Order. Coal Mining Hanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

WANTED.
A second-hand S-horse power 210 volt

incandts;ent motor. Address

"MOTOR,"
Care of Western Electrician

fclVIPIR€ CHINA WORKS,
144 to 156 Greei St„ Green Pout, Brooljlyn, E, D„ H. Y,

HARD PORCELMN ELECTRICAL SUPPLIES,
INCLUDING

Swlteb Rases. Cat-Out Boxev. Cleats. Cirenit Breakers,
BosliiiiSHt Knobs and otber Insulators.

The body of our goods le made non-condnctive. Oar ware is the most
deDBe and IB coQsequetitly the most non-absorbent that can be prodoced,
being theTRUB BARD PORCELAIN.

1

MANUFACTURERS OF AND DEALERS IN

Electrical instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Ooo<ls a Specialty.

8EXD VOB CATAI.OWDE AMD iSPECIAl. FUICKM.

ELECTRIC MERCHANDISE CO
II Adams St.,

Opposite

Pullman Building, CHICAGO, ILL
MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices ior use on all roads

IRRESPECTIVE OF SYSTEM USED.
CatalOEoes Furnished. Correspondence ISollclted

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, General Manager.

Stllwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam

Boilers. Catalogue on application.

8TILWELL&BIERGBMF6.C0.,

DAYTON, OHIO.

BLEGKERT & NELSON,
MANUPACTUREBS OV

Electric LigM and CombiDation Flitares,

We make a ppecial ty of faralBhlDg the trade with
Electric Brackets, Electroliers, Portables, Com-
binatioD Brackets, and small llxtnres of all kinds.
Being manafacturers we can glre lowest prices.

OFFICE AND FACTORT:

85 and 87 FIFTH AVENUE,' CHICAGO, ILL.

Send for New Descriptive Circulars.

OnelS-light 50 TOlt Dynamo
One 25-light 50 Tolt Dynamo
One 50-light 50 volt Dynamo
One75-light 110 Tolt Dynamo
OnelOO-llghtllOTolt Dynamo
One 1 50-light llOTolt Dynamo
Including Lamps and Holders.

I. W. COLBURN & GO..
FITCHBURC, MASS.

WANTED.
At once, experienced armature

winders. Best of reference required.

COLUMBIA ELECTRIC CO.,

807 E. Fourth St..

8T PACii, aiiKiiir.

POWERFUL

POROUS CUP

BATTERY

Incandescent

Lamps,

Motors,

and Plating.

£. U. F. fall X Tolts BattprF will last
from t'wo to four mooths, accord-

Ime to work reqalred.

Price for Cell $1 25
Incandescent Lamps, each 1 00

8 Cells and 1 C. P. Lamp 3.50

8 Cells and 3 C. P. Lamp 4.75

4 Cells and 4 C. P. Lamp S.fO

SCelieandeC. P. Lamp 7.00

Battery has been in euccessfol nse for ten
months, and guaranteed as represented.

E. K. GLASS,
CITY HAI.JL,

RICHMOND, IND.

Electrical Supplies of All Kinds.

REGULATION-DURABILITY

'fm^ SIMPLICITY-SELF-COKTAINED

THE JOHN T.HOYE MFC CO. BUFFALO. N.Y.

FAIRBANKS, MORSE ^ CO.,
St. Louis, Chicago, Kansas City, Denver, Omaha, St. Paul

G. A. HARMOUNT,

;ONITOR ELECTRIC CO.,
14-9 WABASH AVE., CHICAGO, ILL.

WHOLES.\LE DKAI.ER IN (iBNEKAL

ELECTRICAL SUPPLIES.
WKMTEItK A<;K>T FOR

ALFRED F. MOORE
iKST.\uiJsin:i> \<n.y

ELEGTRIGAL WIRES AND GABLES.
I,ii;hl, Aniuinciator luni '

farl. <!Vrry kind of

Wins. Iiu'UiHK.*«C(-*ni jinil Hatlery CunlS;
kiiuwn N) ilir I'^U'i II ira! Trade.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEl^E-BRAXED "WAXER 'WHEEL, as particularly adapted to their use,

on account of its remarkubly s*tea'dy motion, bisrh Speed
and &;reat Efficiency, and lai*;2;e Capacity, for its diameter,
being double the Poorer of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-

ful effect s'liuranteed.
SI*KXD FOB CATAL.O«rE AXD PARTICrtARS.

Our Horizontal "Victor" is highly recommended, as no gea^i are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VCCXOli'.
XI;RBIj^ES arranged on a horizontal shaft with Cast-Iron Elume, Drafi
Tubes. End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly firsl-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them,

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

-GRADE/^l /^D1^ r^ADRON CO., MAKERS OP HIGH -GRi

GLOBE £WoHio. <^«°r.sf"^sLLGHTIN'

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from £^m or aclde. By refilterlng can be
aaed continually. Adopted by the largest Elec-
tric Plants of the West.

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples,

WILLIAM S.BATES,

PATENT LAWYER,
2o4 Dearborn Street, Chicago.

17 YEARS EXPERIENCE IN THEPi.TENTOFFICE

AND THE Courts.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH, MORSE & GO.

WM. B. TtJRNHB. J. LESTER WOODBRIDQE.

mrOODBRIDGE & TURNER^
Electrical Engineers and Contractors.

COKPlrETE EQCIPIUBHT OF EtiECTBIC BAILilVATS.
Steam Plants tor Electric Light and Power. Arc and incandescent Liglits Installed.

nesigDS and Kstlmatps Submitted.
74 OortJ.a.xica.'t Stx-eel:. XiTe-<c\r "STorls..

ELECTRICAL WOOD.

Telegrapti _
Telephone ^ CROSS L ARMS
Electric Light ) E

C. H. HOLMES & CO.,
Room 410, rom'l BId'a:. St. T.ouis. Mo.

AXlxilett'u.xre Izioeixi.cSlesceia.'t

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We Will Send Free, Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,
And how to operate them. Any intelligent boy can

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

Incandesctnt Lamp Go,,
191 2--I9 14 Olive Street, St. Louis, Mo..

MANUFACTUBEBS OF

INCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

^2117- 3V[a,zitxfa,o't'u.x-ex's of Fure Oc>x>pe]r ^eixipexred for

Brnsh Copper, Comutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.

Eastern Office: 35 Broadway. General Western Office: 225 Dearborn St., Cliicago, III. Factory; Nortfi East, Pa.

HOLIilES, EOOXH <& HJLYIDEITS,
FACTORIES: WATERBITRT, CONN.

aiANITFACTITREBIS OF

BARZ: AND INSTJIaATXSD TTITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Woisted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
86 PARK PloA^i, NEW YORKi
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of H.lSiT3.A.-j.-.MiHSf nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE STORKS,
No. 1426 CALLOWHILL STREET, PHILADELPHIi, PA.

The New American Turbine Water Wheel.
PARTIODLAELT ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
Oa account of its h'gh efflcleacy at all stages of gite, steadiness of motion and

easy working gate, the con traction of which makes it the most sensi-

tive to the action of a govern )r of any wheel on the market.

SEND FOR CATALOGUE
Illustrating various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

STOUT, inil,L!>$&TEHPL,V, UfKl IwMljV/a

THE SPERRY ELECTRIC CO.,
D. P. PERRY, Vice-President and General Manager,

-MANUFACrUREKS OF THE-

SPERRT IMPROVED STSTEM
-OF-

HIGH OR LOW TENSION.

1. The new Sperry apparatiie free from repairs for twelve monthe.
2. That the new ^pe^ry Improved Dynamos can tie coupled in eeiieB with perfect safely.
3. That any number of lamps from one to capacity of dvnamo can be cut In or out of circuit,

singly or in croups, with perfect eafety, and without sparking at the braBhes,
4. To abeorb power in exact proportion to number of lights burning.

I. The new Automatic Sperry Dynamos and Lamps eurpaes In efliclency those of any other
aakc.

£. That there is greater economy in operating the new Sperry System than any other.
3. That our automatic regnlatlon has no equal; no rheostat, no wall hoses, no solenoid or

dash-pot.
4. That if you will visit our factory we can show you the best arc lighting apparatus In existence.

We invite correipondence with electrical engineers. Intandlng buyerSiand Interested
people everywhere.

m mm Eimic ci„ ii; ii 207 u tmi u, chiueo iu.

'"'EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

EI.ECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.

"Improveo" Automatic Burner.

PATENT LIFT-OVER PENDANT BURNER.

AUTOMATIC BURNER KEYS.

SPARK COILS.

DESK PUSH BUTTONS.

W. N. HoB&HT, Pres't. L. O. Maddox, Vice-Pree'L and Trea;?. J. H. Eickershofp, Sup't.

J. C. HoBAET, SecV-

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Power, li Gomponnd and Yalveless.

most perfect regnlatlon

ever obtained.

NO SHALL PARTS KEQUIRINC REPAIRS.

NO ECCENTRICS.

NO STIFFING BOXES.

NO PISTON RODS.

INTERNAL FRICTION A HINIHDH.

ALL PARTS INTER-

CHANGEABLE.

Tlie enelne Is perl'eclly balaiic***! and «eir contained: all irearing snrfaces
are exceptionally liiree, niaklns: It the moMt perfect liigli ttpeed engrlne built.

THE TfilDMPH GOHPODND ENGINE CO.,
SOLB BniLDERS,

91 I, ai3, 216 and 217 W. 2nd 8t., CINCINNATI, O.
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THE EVANS SYSTEM Of DRIVING DYNAMOS.
a

s' i

"^ 9

5 S
5 s

1 *i

2 I

5. 5"
X
X

1;

a » S

SYSTKM OF THE HO. AXTJLEBOKO ^MASS.) STKAM Jt iSLKCXKlC CO.
I THIS AD. WTLL BTS

(.

1 CELiUGBD AUO. 30. I
Send for Catalogne "D" to THE EYAyS FRICTION CONE CO., 85 Water Street, BOSTON.

WE ARE HEADQUARTERS IN THE WEST

FOR ELECXRICJLL SOOI^S.
SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSIectriciaxi Publishing Co., 6 laaheside Bldg., Chicago, 111.

W. D. Sabgbmt, President. John A. Barrett, Vice-PreBident and Cone. Electrician.
E. H. OuTLEB. Treasurer and Manager. Frank A. Pereet, Electrician.

THE ELEKTRON MFG. CO.,LAWIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St„ Boston, Mass.

79 and 81 Washington St., Brooklyn, N. Y.,
-3IANUPACTUREB8 OF THE -

PERRET
Automatically

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

ELECTRIC MOTORS AND DYNAMOS,
Regulated. Unexcelled in Simplicity and Durability. Theonly Machines having

liwM FieM lapets
OF SOFTEST CHARCOAL IRON,

BY MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtaliK'd than Ifl possible
oilier-n-lse.

Automatic Motors oi aU sizes and for all pur-
poses. Automatic Dynamos
for Incandescent Electric
Ughtins. Isolated Plants
for Stores, Factories, etc..

^^^ - -^ a specialty. Moisture-proor~
Motors and Dynamos for
use in Mines aud damp
places.

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
Bt Lieut. F. B. Badt akd Peof. H. S. Cakhaet.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniellj von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT'^ndTELEGRAPH SUPPLIES.

•WEATHER PROOF- SIMPLEX- OKONITE- GRIMSHAW WIRES • SINGLE^nddquBLE COTTON FIELDaCoARMATURE WIRE-
FLEXIBLE CORD -ROSETTES -CLEAT5-TAPE°f "'KINDS- SWITCHES -CUTOUTS -PINS- BRACKETSf>t'°IN5ULAT0R5-

THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND AMYWHERE. ASK FOR PRICES BEFORE PURCHASING.

^^JonesBrqs-ElectricCo. 28 3 5^32 West Court 5t.
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THE BUTLER HARD RUBBER CO
33 Mercer Street, NEW YORK,

MANUFACTURERS OF

Of every description, including the celebrated HARD RUBBER BATTERY CELLS^ manufactured under

Kiel's Patents for Primary and Storage Batteries. The cheapest and best Cells in the market. Also

SJieet, Rod and Tubing (Kiel's Patent) for electrical purposes, at reduced prices. Standard quality Sheet, Rod,

Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes, constantly on hand.

HARD RUBBER SPECIALTIES OF ALL KINDS MADE TO ORDER. SEND FOR PRICES AND ESTIMATES.

For Sale by CENTRAL ELECTRIC CO., Chicago, 111.
FRANKLIN S. CARTER. Oil AS. M. WILKINS.

— TRADING AS
E. WARD W LKINS

PARTRICK ^ CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROl-RIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.
SSTJ^BI^ISHED 1857.

Cataloffaes and Dlscoant tSheets -will be sent to those in the trade
npon receipt of application and business card.

SPEIGIAL AGE1NT:^S
FOR THE SALE OF

PARTRICK & CARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO, - San Francisco, Cal.

N. WEST. ELEC. SDPPLY & CONS. CO., - Seattle, Wash.

WOLFE ELECTRICAL CO, - Omaha, Neb.

SOUTHERN DIST. TEL. & ELEC. CO., -

THE STANDARD GABDON CO.,
CLEVELAND,

OHIO.
Manufactugers of Electgic laight Carbons and 'Battery Material.

^1- •t^

SCHUYLER APPARATUS
IF YOU WANT THB BEST

Arc Iviglxting H^^tcm.

•A.^
•.^.

1

[k?^.
•)•

W-'

Office and Factory. MIDDLETOWN, CONN.

Western Office, Room 456,
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HOGGSON'S
IMPROVED

DOUBLE

Window Spp^^^ng Ig:

THE BEST.

THE ONLY SPfJtNG MADE HAVING

SCREW AND WASHER FOR
EACH WIRE.

HOGGSON'S

Fibre Wire-Cleats.

Saves Baitehy AND Wires.

^ Southern Electrical Supply Go.,
' ELECTRICAL SUPPLIES

Of Every I>e8cr]ptloii at Bottom Prices. Prompt Shipments
and Intellisent Execntion of Orders Onr Specialties.

823 LOCUST STREET,
Srr. XjCSXTXS, - AfXSSOXTXIX.

^^^'y.

TRADE MARK.

WIRES, CABLES,

TAPE and CORD
FOR

PROMPT SHIPJIiSMT.

HOGGSON'S
flicvi IMPROVED

Door Spring.

Has Shield to

Protect the Pin.

The only Spring made having
Screw and Washer for

Each Wire.

WHEN YOU BUY A MOTOR
PromANY Manufacturer or Dealer,

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
Send for Catalogue.

Automatic Switch Co.,

No. 8 Keyser BuUdlng,

BALTIMORE, MD.

POND
ENGINEERIIMC CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE.

SPECIAI.TIES:—The Armington & Sima Engine, Steel Boilers, Ireson Link Belt. Standard
Rocking and Sheffield Grates, Lowe Heater, Hyatt Filter, Blake Pump, Korting Injector, Etc.

SEXB FOB I^ATEST CATAZ.OGVJE.

^AWHlDEiAGElEATriER.
PieKER Leather-

TiRi-Kr'FTir«.i liSl Summer St., Boston, Mass.: 225 Pearl St., New York city: I Pi I aiiii. Ua I >m "iMM^^*. I 04.U c*.^^^4.BEA1.CQES. J
j^g ^- .p^j^^ g, •

piiiiaaeipiiia, Pa. ; eo W. Minroe St., Chicago.
| ol. LOUIS, BIO. ' 'W WeSt I 8th Street,

^i^^^'^^-^^^^m

TRADE MARK.GONDA
PARIS

HIGHEST AWARD!
THE ONLY

GQLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LEGLANGHE BATTERY CO.,

asrEi-\7\r ttoh.:^.

JOHN STEPHENSON CO.,
I-ns^IT-ETD,

ZTETW YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., o:^o'iSlo,"-°xx.x..

THE CONNECTICUT MOTOR CO.,
OFFICE AND WORKS;

PLANTSVIIXE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO SO HORSB FOTWER..

FIRI^T-CIxiSS WORKMANSHIP AXD HIGH EFFIC'IKXCV.

NEW YORK, 127 FiHh Ave. BOSTON, 32 Oliver St. PHILADELPHIA, t7 N. Sixth St.

HARTFORD, U State St. NEW HAVEN, 65 Orange St.

CORRESPONDENCE SOLICITED WITH CENTRAL STATIONS AND INDIVIDUAL USERS.

SAFETY SEAMLESS hubbeb covereb WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eighth St., ST. LOUl?.

EXCELSIOR ElECTRIC CO.
HAaiCIFACTIIREBS OF

Arc end IncaRdescent Apparatus
FOR LIGHTING,

Arcilncandescent Motors,
Electro-Plating and Electro-Deposition Hacliines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPUT, LEAST POWER REOUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

WESTERN OFFICE: XETT TORK OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL. 115 BROADWAY, NEW YORK,
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 Motors in actnal operation.

f*.^Xia- OTI/Tr'ITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW ENGLAM) OFFICE, 63 OllYBr St, BOSTON. PHIL&DELPHIA OFFICE, 38 S. Fourth St. CHICiGO OFFICE, PboeDii BDildiiig.

C. & G. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

THE HEISLER PATENT LONG DISTANCE
INaNDESCENT ELECTRIC LICET STSTEH.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Spcially adapted for Street, Commercial, and Domestic Illumination from Cen'ral Stations. Plant may be located
where power can he secured Cheapen, even if miles distant from the Ltghting. Safely, Reliability, and Financial Succefs
fully demonstrated. Plan of Wiring ihe Simple t. Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy
and Beau'y of Ihe Light. Lamps 10 to 100 Candle Power; Long Life without Blaclsening. Greatest Production of Candle
Power per Horse Power, Dynamo Self-CoDtained, and Perfectly Automatic.

SEND FOR CIRCIJI.AB. COBBK8PONDEKCE BOIiIClTED.

809-8 1 7 South 7th Street,

ZSIiXSCTRIC IiIGBT CO.,
ST. LOUIS, MO.

EDISON MANUFACTURING CO.

EDISON'LALANDE BAHERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

MANUFACTURERS OF

PRIMARY BATTERIES for TELEGRAPH "MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WdRfC.

All dealers in Electrical Sapplies l^eep, or shonld keep, tbese Cell^ in stock. If nnable to purchase front dealers. in your
Ticinity, commnnicate Trith

JAMES F. KELLY
General Sales

I As:ent> 19 Dey $t., NEW YORK.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants

of all kinds, and has made a record In

this field which cannot be excelled.

IT IB U»EQUAI,ED FOR ECONOMT OF FDKL, HEQULAMTT <S
UOnOK, AND DURABHiITT IN T7PB.

SOLE BUILDBHS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

Write for onr CafaloKoe

ManufactarerB of and Dealers Id

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cetton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

41 anl 43 SOUTH JEFFERSON ST.CHICAGO BRANCH,

TO

Eletcric Light Contractors.

oniec of the Clerk of the Tlllase of

Cambridge, Ohio.

Sealed proposals will be received at this

offlce until Saturday, Septemter 20th,

1890, at 12 o'clock M., for Hghtlrg the

streets of said village with Electricity

for a term of five 3 ears, according to sptcl-

ficatioDs on file In this ofice. The right

to reject any or all bids Is reserved. Pro-

posals must be sealed and endorsed Bids

for Lighting the Streets of Cambridge,

Ohio.

JOHN S. BLACK,
Village C'erk.

TT^:^XI> JE»XjH 's
Electric, Gas I Street Railway

FINANCIAL REFERENCE DIRECTORY
FOR 1S!>0.

LiBt of all Central Electric Lleht and Power
SiatloQB, with Capital Stock, Olllcere, Systems
used, Capacity and Number of Lights In use,
Stesm Plante. Pay Circuits, Kitd of Wire and
Belts used antt Financial ^t!lndlDg.
Lietof :i]| Isolated Electric LlgLt Planto, with

Number and Kind of Lighte.
Lititof all Gae Companies, with Capital Stock,

OfBcers, Price of Gas and Financial Standing, in-
clurtloe all Gas Companies operating Electric
Lieht Plants.
List of all Street Railway Companies, with

CapKal Stock, OfBcers, Miles of Track, Ga gc,
Kind of R4i. jiumberof Cara and Hoises. M" tlve
Power, if Electric, Cable or Steam, and Financial
Standing.

List of all Tplephoue Exchanges and Llcenred
t;ompanIes, with Ofllceis and Financial Stanrting.
Financial Standing of all Manufacturere, Deal-

ers and Agents in the General Electrical World.
Price of all Public Lightinc Contracts, with

Number ard Kind of Lights, Hours Burned, elc.
Rules and Requirements of all the Boards of

Fire Underwriters. Insurance Companies, etc.
HANDSOMILY PRiNTED AND BOUND.

Sent express paid on rfceipt of $5; with
Monthly Corrections, g6: with Confidential Rate
Sheet, SIO.

ELECTRICIAN PUBLISHING CO..
6 Lakeside Ballding^. CHI€A<^0.

LEWISOHN BROS.,
81 and 83 Fulton St , NEW YORK.

SOLE AGENTS
Tamarack Osceola Copper Manufact ring Company,

DOLLAR BAY, MICH.

BARE cm WIRE
Guaranteed made from Best Lake Superior Copper.

HARD DRAWN WIRE
For Telephone and Electric Railway Use a Specialty.

Soft Annealed Wire for Electrical Purposes.

George P. Barton,
LAW OFFICE,

225 Deahborn Street CHICAGO, ILL
PATENT AND TRADE MARK CASES.

HILL
Glutch Works,
CLEVELAND, O.

COI'YRIGnTBD BY II. W. HILL.

EASTERN OFFICE.
18 Cortlsndt St., - NEW YORK.

Engineering Office ; 146 Franklin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
28 So. Canal St. 305 Easota Balldine.

KANSAS CUT:
1221 and 1223 Union Avenue.

ELECTRIC LIGHT PLANTS
UesigDod, Erected and FuroiBtied.

Send for new Catalogue Power
Transmission Machinery.

w«§w
SPEAKING TUBES, anft WHISTLES.

Oral, Eieclric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS

W. R. OSTRANDER & CO., ^K*
2 1 , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave,, Brooklyn, N". Y.
"

|3^ Send for New Catalogue, out August 1st.

DR. BASSNER'S
IDRY BATTERY

i

FOR OPEN CIRCUIT WORK.
The Batteries are now made in the following sizes:

No. HaiGHT. WiDTU.
18. Rectangular (Double Ce'l), 7j in. 3J in. x 3+ 'n.

17. _
" 71

16. Cylindkical (Enameled), 7 "
15. " 7 '

10. " 5* "

19 Oval, 6* "

02. Rectanguiar, 4| "

3* " X 1|
"

3 In. diam,
3
3

3| ia. X U In.

2i
' xU "

A. SCHOVERLING, Sole Agent and Manufacturer,

111 Chambers St., New York.

BALLAUTOMATIC^I^QIII^CUTOFF

Standard.

Cross Compound.

Triple Expansion.

Tandem Conipound -

SELLING AGENTS:
C. R. VINCENT & CO.,

15 Cortiandt Street, NEW YORK.

J. W. PARKER.
38 So. Fourth Street, PHILADELPHIA, PA.

cbOLEY & VATER,
224 Washington Av e nue, M

I

NNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Home Insurance Buiid'g, CHICAGO, ILL.

OMA HA ENGINEERING COMPANY,
Sheeley^uilding, OMAHA, NE B.

KANSAS CITY ENGINEERING CO.
KANSAS CITY, MO.

ENGINES for Electric Railways and Electric Lighting.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.
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Primary Batteries
FOR

Bousehold, Experiinental, Scientific and otlier Purposes.

JAMES H. MASON,
MASDFACTURiye ELECTRIClAti,

Office, 63 Broadway, New York.
Factory, I 18-I20 Park Avenue, Brooklyn, N- Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Lighting.

GREAT IMPROVEMENTS.

Guaranteed as representeA.

These Batteries are in practical use,

and giving perfect satiafacUon.

BARNES' FOOT
POWER LATHES.

Barnes' Foot Power Lathes, 16 different

styles aDd sizes, suitable for all classes of
work from the Blacksmith to theJeweler.
There is no application of foot power

equal to the Patent Velocipede, used with
these lathes. Thousands of them are^in

practical use in"the shops of metal and wood workers,

L. G. ^'oolley. of Grand Rapids, Mich., saTs: "1 wish to say
that I have owned and used two of your So. 6 foot power lathes
now about Ave years. The tools have been put to hard and con-
tinuous work in iny laboratory, and it gives me pleasure to say

i that up to this time, no repairs of any kind whatever have been
needed. Indeed the tools are alPaad more than what you claim for them.

My time is devoted exclusively to invention and experimental work in eleotricity. In doing this it is neces^
sary to have accuracy , and wide range of adaptation to different work. Your excellent lathes and superb foot
power is all that could be desired by anyone in need of a flrst-class tool."

Send for catalogrue of wood arid metal workers' outfits.

"W, F. & JOHN B VRNES CO., No. 761 Rnby St., Rockford, 111.

TJJXri-3PE333

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE BATTERIES.

Executive Offices: 115 BROADWAY, NEW YORK.
AGENCIES, 13 South Fourth St., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St , Pittsburgh, Pa.

Factory: JERSEY CITY, N. J.

Over 105 Roads operated under
Our System, and that Successfully,

both p,nancially and electrically-

EDISON

COMPANY,
Edison Building, 44 BROAD STREET,

NEW YORK CITY.

STREEHLECTRJC

RAILWAYS.
Oar Electric system for Street Railways has been found to be the

most durable, reliable, economical and convenient.

New roads in course of construction going on in all parts of the

country.

Railroad Managers an d Others interested in this business

are earnestly requested to correspond with us, to get facts and data show-

ing the advantages and possibilities to be obtained by Electric Traction

over any other existing methods.

DISTRICT OFFICES:
NEW YORK, Edison Building. CHICAGO. Rialto Building.

SAN FRANCISCO, Chronicle Building. NEW ORLEANS, Cotton Exchange.

PORTLAND, ORE , Washington BIdg. DENVER, Masonic Building.

TORONTO, CAN ., Banl< of Com- Building.

WANTED.
Min to take charge of Detail Department of

Electrical Factory. Mnst be a good mechanic,

and have had esps'lence in managing men.
AppUcatlone should state expenrme and salary

espscted. Address MECHANIC,
Care of Western Electrician.

—IS THE

—

Best Appointed Line
—FOK EEACHISe THE

—

West, Nortliffest and Sontliiest.

RIAL "^/V^ WORKMANSHIP
OF the: best.

BECK AUTOMATIC ENGINE.

3<^ Taylor Mf'g Co. Chambersburg,Pa. ^
'^

COI^PLETE StEAIVI PlANTS A SpECiALTY-
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
AR£ IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITLES

BOSTON. BROOKLYN, ALBANY. SYRACUSE. TOLEDO, CLEVELAND.

IVIILWAUKEE. INDIANAPOLIS . ST. LOUIS, KANSAS CITY. ATLANTA.

DENVER, OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LICHTNINC PISCHARCES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It was used exolnsively by the West End Company, of Boston, last

winter, and is fully indorsed by them, and other companies -who have used it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

BOSTON,
oao .^tletzitlo jA.'sr&m

CHICAGO,
3.-i8 AfXlolalKAia .AJ^r&,

ST. PAUL,
403 SllaleT- Street.
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Knapp Electrical WorksTHE
I

General Western Agents,

PERKINS ELECTRIC LAMP GO.

TO FIT AHY SOCKET,

ALL CAHI3LE P0WSR5,

AHY YOLTAGE,

AHY EFFICIMOY.

The following are a few of our testimonials:

Your lamps (Perkins) instead of lasting 600 hours
have averaged over 1,000 hours without growing black or

dim.

—

Chukch Geeen Electric Light Co., Boston, Mass.

The life of the lamps is more than guaranteed, and
when burned out they are perfectly white.—H. Heitck,
Heuck's Opera House, Cincinnati, Ohio.

The lamps average their full guarantee, and some have
been burning 3,000 hours. —• Oakland Papek Co., Man-
chester, Conn.

We have run all our lamps (Perkins) over 1,200 hours

and none of them have given out yet.—Z. Ckahe, Je. &
Bko., DaltOD, Mass.

The light burns up to 16 c. p., is clear, and does not

discolor.—J. D. Wilteout, O. W. Holmes Hospital, Bea-
trice, Neb.

They (Perkins lamps) have more than met our expecta-

tions, as they excel the guarantee by some 3,000 hours.

—

H. B. CLAPLisr, New York.

GRIMSHAW WHITE CORE

FOR

TELEGRAPH,

TELEPHONE,

ELECTRIC LIGHT

McLennan Switch. Paiste Switch. Arc Lamp Wall Switch. Arc Lamp Ceiling: Switch.

GALES COMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

THE KNAPP ELECTRICAL WORKS, .r».ir. CHICAGO, ILL
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TO OUR FRIENDS
Of the National Electric Light Association

assennbled in convention at Cape May
and those who stopped at home

or lingered by the wayside:

GREIdTIMG
QUESTION.

Sow can the National

Electric lAght Associa-

tion best serve the inter-

eats of Central Station

Companies?

ANSWER.
Sy seeing that they are

sup2Jlied with our illus-

trated Electric Light
Catalogue, and strongly
recommending that they
write us regarding their
requirements, and there-
by make sure of secur-
ing first-class material
at bottom prices.

We take pleasure in calling your special attention to the merits of Shield
Brand insulation.

We recommend its use for all overhead circuits, and especially where it

is necessary to run through foliage, or where other wires are likely to he
encountered.

We point ivith pride to its uniform good quality, and a record free from
failure.

It is in use to-day in connection with all leading Systems—Arc and In-
candescent—continuous and alternating.

Those who have had it longest in service are best pleased ivith results

obtained.

Unsolicited testimonials reach us frequently.

Cost is not prohibitory.

Samjtles and quotations furnished upon application.

We invite our Western friends to call and examine our stock on their way
home and give us an opportunity to shake hands.

r the3

C/ilCA<59.
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THE BRUSH ELECTRIC CO
CLAIMS THE EXCLUSIVE RIGHT TO

MANUFACTURE, SELL OR USE

The enjoining clause of the Decree of the Court in the case of The
Brush Electric company vs. The Fort Wayne Electric Light
company is as follows:—

''6. And it is hereby ordered, adjudged and decreed that the said defendants, the Fort
"Wayne Electric Light company, Henry G. Olds, Ferry A. Randall and Ranald T. McDonald,
"together with the officers, successors, or assigns, agents, attorneys and employes of the
"defendant corporation, be, and they hereby are, perpetually enjoined and restrained from
"making, using, selling or vending any arc electric lamps in which two or more pairs of
"carbons are independently adjusted and regulated by one and the same regulating mechan-
"ism, and are separated and burned successively, to secure the continuous burning of one
"pair of carbons prior to the establishment of the arc between the other pair, substantially
"as described in the specification, and claimed in the first claim of said letters patent, No.
"219, 208. and also from making, using, selling or vending any electric arc lamps contain-
"ing the invention, or inventions, substantially as described in the specification, and claimed
"in the second, third, fourth, fifth or sixth claims, or any of said claims in said patent, No.
"219, 208, or any imitation, or substantial equivalent thereof constructed substantially as
"described in said specification, and as claimed in the said first, second, third, fourth, fifth or
"sixth claims, and that an injunction issue forthwith accordingly. And it is further ordered,
"adjudged and decreed that the defendants pay the cost herein to be taxed, and that the com-
"plainant have execution therefor,"

ARC LIEHTING APPARATUS,

ELECTRIC MOTORS ANO OENERATORS,

ALTERNATINR CURRENT APPARATUS,

INCANOESCENCE LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
MANl'FACTliRERS OF THE

Slattem loduction Systeni of Long Distance
INCANDESCENT LIG-HTINa,

.A.xa-X3 T^H

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH OFFICES :

NEW YORK, - - . 115 Broadway.
CHICAGO. - - - 185 Dearborn St.

PHILADELPHIA, - - 907 Filbert St.

PITTSBTJKQH, - - - 533 Wood St.

DETROIT, MICH., - - 57 Gratiot Ave.
SAN FRANCISCO, 35 New Montgomery St.

TORONTO, CAN., - 138 King St. W,
DALLAS, TEX., - - McLeod Bldg.

FACTORIES

;

FORT WAYNE, IND., AND - BROOKLYN, N. Y.
SLATTERY ALTERNATING DYNAMO.

THE MITCHELL VANCE CO.,
(Snccesttora to niTCHJKI.I,« TABTCE A CO.)

DESIGNERS AND MAKERS OF

ARTISTIC ELECTROLIERS AND COMBINATION FIXTURES.

Having no Special Agent

in Ciiicago for our

Goods, we Solicit Cor-

respondence from

Buyers, which

we Promptly Answer.

Combination Fixtures,

Electroliers, Brackets.

Pendants, ReHectors

^ Architects' and Decora-

tors' Designs and

Suggestions Carried Out

with Fidelity

to the given Motive.

Insulating Joints,

and All Fittings for

Incandescent Lighting,

MANUFACTORY,
24 and 25th St. and i 0th Ave

SALESROOM,
836-38 Broadway and 13th St.,

NEW YORK CITY.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
UAirUFAOTTTKESS OF

Electric Motors for Arc and Incanoescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

Alt Sizes from,

M6H.P.to50H.P.

The supremacy of "THE BAXTER MOTOR" over all others has been thoroughly established,

and we are now prepared lo fill orders promptly.

HiT-ory TXToZox- ±m O-umrAxxteed..
Send for Price Lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Colllngtbn Ave.,

BALTIMORE, IMD.
CHAS. H. CONE, Western Agent, 103 Adams St., RoomIS, Chicago, III.
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Ireson's Self-Adjusting Leather-Link Belting.

Patd. Nov. 16, '86.

Bspeclally adapted for

all E'ectrlc pnrpoBeB and
other hlgh-flpwamachin-
ery.

Send for Ireaon's lUaa-

tiat«d Treaties oa Self-

Adjnstlng Leather Link
Belting, fornlsbed gra-

taitously.

Manf'd by CHARLES L. IRESON, 97 High St., Boston, Mass.

YOUR

TALKTELEPHONES
The Standard Underground Cable GD.,"ruPEmorLrNEOF

Insulated Wires and Cables.
CHICAGO. FITTSBVBeH. NE'W YOBK.

THE HDLTZER-CABOT ELECTRIC CO.,
MANUFACTTJHBRS OF AND DEALERS IN '

EVERYTHING ELEGTRIOAL
SEND FOB 356-PA€rJB CATAEiOeCE,

111 Aroh Street, BOSTON, MASS.
vprriii irFHiriFl i BAKER, BALCH & CO., Seattle, "Wash.arcuiKL Mucni^ica

.
^ p^^^^ Seilers Electrical Works, San Francisco, Cal.

A full line of onr manafactures can be foimd at our AgencieB.

ROOT'S WATER-TUBE BOILER.
SAFE. ECONOMICAL. DURABLE.

AN EXCELLENT

ELECTRIC PLANT BOILER.
Adopted by the £di9on Electric JLIsbt Com*
ganies at PhlladelphJa, Detroit, St. Paol, Colam-
3e and Cincinnati; also the Broflh. Electric Light

Co., of Lonievllle, and others.

A6ENDR0TH & ROOT MFGI. CO.,

28 Cliff Street, New York.
ROOT SECTIONAL SAFETY BOILER.

BRANCHES: BOSTON. Philadelphia, new Orleans, Dallas and Chicago.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie iDilia-Bilier and Cntta-Perclia Insnlating Co.

Vulcanized India-Rueber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage, Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

THREE and Two-wiRE Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables oi High insulation

and Long Life, all millage.

WW. M.HABIRSHAW, F.C.S.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marini
Cores to any Millage
or Specification up to

9,000 Megohms per knot,

•nvo-CiRcuiT Concen-
tric Cables, both cir-

cuits, 9,000 Megohms per
knot.

Navy Portables, Silk,
Cotton and Hemp,

Bell Wire, rubber cot-

ered, for Marine Work,

Pliable Cables, for

Search Lights.

Insulated Wires and Cables.
The ackno^vledged Stiuidarfl for durable and ]tig:li in-

solatlon. Xts merits proved, by a record of over 4.iiarter
of s centnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSULATING JOINTS,

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire- Proof and Weather - Proof

Electric Light and Power.
Telegraph and Telephone,
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations

6E0R6E B. PRESGOTT, JR., 6en. Agt., 16 Oey St., New York.

Western Electric Co., Chicago, III., Sole Agents for the West.

ELECTRIC LIGHT LINE WIRE.
Tobin Bronze Bods, Sheets, and Plates.

'yMyJM/M:^-^A/^^'//'f/^/yyy-^/y/w/.'^ '^^^^m>S
CUT SHOWING STTLE OF INSULATION.

a.—Copper Wire. b. b.—Two Braids, saturated with Fire-Proof Insulation, c.—Braided Cotton, saturated

withablaclc. Weather-proof Composition. -,..»_,,
Approved by New York Board of Fire Underwriters. Samples fumlahed upon appIlcaUon. Pure Electric

Copper Wire, bare and covered, of every description.

ii/«RrDnnMC.l 19 and 21 Cliff Street, New York, FACTORIES:
WAREROOIWS

: ] , 33 a„j , 35 wabash Ave.. Chicago, III. ANSONIA, CONN.

EDISON GENERAL ELECTRIC CO.,

MABrUFACTUBEBS OF
Weatber Proof Wire, Insulated Iron Wire, Magnet Wire, Rubber-Covered House Wire,
Annunciator Wire, German Silver Wire, Office Wire, Flexible Brusb Holder Cable,
Gas Fixture Wire, Arc Lamp Cords, Tinsel Cords, Flexible Cords,

Telephone, Telegraph and Electric Light Cables.

nea«e sddreaa mil commnnlcal long to the
nearest District Office. EDISON BUILDING, BROAD ST., NEW YORK.

EASIEEN DISTEICT, EDISOH BUILDlNe, NEW TOKZ. OESTEAl DISTEIOT, "THE EIALTO" BUILDINfl, OHIOAaO,

MOUNTAIN DISTEIOT, MASONIC BHILDING, DENVEE. PAOIFIO COAST DISIEIOT, OHEONIOLE BLDO., SAN FEAN0I80O.
SOBTH WEST DIST., WASHINGTON BLDQ., POBILAND, DEE. SOnlHEEN DIST., OOITON ESOHANUE BLDG., NEW ORLEANS. OANADIAN DI8T., BANK OF COM. BLDG., TORONTO, CAN.

\rOBKS : SOHElTEOIADr, N, T.

MAIN DISTRICT OFFICES:
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

Xiigliting Apparatus.

G20 Atlantic Ave.,BosTON, Mass.
148 Miohii^an Ave., Chicago, Ihh.

115 Broadwav, New York, N. Y.
215 W. 4th St., Cincinnati, Ohio.

N. y. Life Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Francisco, Cal.

Electric Railway
Eqnipment.

Electric Motors.

A REMARKABLE GROWTH.
[From the Eketriml World. New York, ilarch 20th, 1889.]

Electric Lighting by Gas Companies.*

In Progressioe Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
r.peat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 266 companies,
operating a total of 21,313 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

b«ve failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System. Arc.
Thomson-Houalon 11,084
Brush 3,Sli4

Westlnghouge
Edison
American , 1,818
United States 250
Schnyler lU
Ball 613
Western Electric 560
IndianapoIiH Jenney 7114

Fort W«yno Jenney._. .

Jenny (Infl. or Pu Wayne not epecffied)..

Van Uepoele
Waierliouse
Heisler
Remin ton
Sperry
Excelsior
Hocbhaueeo
Weston ..-

Faller

18.')

324
285m
159
130
JO
eo
30
10

Inc. Total.
B,S28 19,910

3,964
T.TIO 2r,rio
0,256 10,ffl«

2,875 4)688
4,425 4,675

734
613

260 816
791

KG 935
341
285
222

fOO 500
300 459

1.30

ilO

60

10

65,890 77,203Total 21,313
Grand total of Arc and Incandescent lights, 77,203.

This ezhib.t is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progreasivc At/e was first to advance, that gas and electric light supply
should be entered into by-gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

'Progressive Age, March 16, 18SU.

[From the Electrical World, New York, .June 14th, 1890 ]

Electric Iiighting by Oas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughoutthe country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System. Arc
Thoroaon-Houeton 16,927
Brush 6,090
WesliDghouse 321
Edison
American "

1 ,587
United States , 633
Schuyler Vififi

Ball
Western ElecTic
Fort Wayne ."" 1766
Van Depoele
Waterhouee
Heisler
Remington
Sperry
Excelsior
Hochhausen
Weston
Fuller
Reliance

,

National
Bernstein

Inc.
45.065

4,259
49,1 67
13,863

175
6,141

M2 ''6

788
1,766 8,00s
450
287

3,815
129
160
205 30
70

138
10
30

1,000
215

Total 31,658 132,771

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

Number of gas companies operating electric lights..
Number of different electric light systems used ...

1889. 1890.
266 304
21 23

21,313 31,558
65,890 132,771

Nnnilwr of arc lights operated ... . _,

Numberof Incandescent lights operated 65,

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
ALL OTHER STSTEMS COMBINED can have no better commendation than this fact, when it is considered that

Gas Companies, in buying electric lights, look

FLRST. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always ofifer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business

obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLXTTELT RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Gas Com-
panies

THOMSON-HOUSTON lights by Gas Companies.
Number ligljts of all other systems by Gas

Companies
Proportion ol Thomson-Houston to whole number

ol lights

Arc Lights. Incandescent Lights.
|{

March 20, June 14,

1890.

March 20,

1889.

June 14,

1890

81,313 31,558 55,800 132,771

1 1 ,084 16,927 8,826 45,055

10,289 14,631 47,064 87,716

B2« 53 6-10^ 15 7-10? 33 9-10^

Lights in use as per clipping, June 14, 1800.

Lights in use as per clipping, Jlarcli 20, 1889

Increase

Percentage of increase

Arc.

T. H. Sys-
tem.

16,927

1 1 ,084

6,843

52 7-10?

All other
Systems

14,681

10,229

4,402

43!8

Incandescent.

T. H. Sys
tem.

45,055

8,826

36,229

410?

All other
Systems.

87,716

47,064

40,652

86 3-10?
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS,

ALPHABETICAL LIST.

Automatic Switch Co xxvi

Ansonla Brass & Copper Co. . . . 1

AUIs, E.P. &Co sxvi

American Electrical Works xvii

Abendroth & Root Mfg. Co. . ,i, vlil

Aluminum Biltery, Electric

Lieht & Power Co xxvl

Ball'EQglne Co xsix

Baggot, E xvlii

Barton, Geo. P xxiii

BeiDStein Electric Co xxi

Brush Electric Co xxxiii

Butler Hard Rubber Co xxil

Bain Force xviii, xxviii

Brown. Frank T xviii

Bates, W. S xix

Barnes, "W". F. & Jno xxlx

BiXter E'ectrio Motor Co xxxiv
Bleckert & Nelson xviii

Bunnell & Co., J. H xvl

C. B. & Q. R. R xxix
Chalmers, Spsnce Co viii

Cleverly Electrical Works. . . xxvil

Colburn& Co.. I. W xviii

0. &. C. Electric Motor Co xxv
Central Electric Co xili

Continental Dynamo Co xxvi
ConnecticutMotor Co xxv
Columbialacand' scent LiriipCo" xv
Crosby Electric Co .' iv

Davidson, M. T viii

Day s Ktrite In£ulation Co.-. - . i

Dayton Globe Iron "Works Co. xx
Electrical Suooiy Co - xxxli

Empire City Electiic Co xx
Eastern Electric Cable Co xvil

Edison General Electric Co.,

—

Rallwav Dept xxix
English, Mots J & Co xix

Excelsior Electric Co xxlv
Elektron Mfg. Co. xxf
Edly E ectric Mfg. Co xvii

Electric Construction & Sup. Co viii

Electricians' Time C J xvIil

Edison Mfg. Co xxv
Evans Friction Cone Co xxi

Edison Genf-ral Electric Co,,

—

Lighting Dipt x
Edison General Electric Cj.,—
Wire Dept i

Edison Lanp Co
Eureka Tempered Copper Co . . xlx

Eiston Electric Co iv

Electric Merchandise Ci....TvSv4ii

Electrician Publishing Co
Empire China Works xviii

FIbroneMfg. Co .xvii

Forest City Electrical Works. xxviii

Fort Wayne Electric Co xxxiv
Fairbanks, Morse &Co xviii

Fletcher &Fletcher ElectricCo xvlil

Globe Carbon Co xix
Greeley & Co., E. S —

-

Gibson Gas Fixture Co xx
GileiBros xxviii

Great Western Electric Sup. Co. v
Hazelton Tripod Boiler Co xxiv
Heisler Electric Light Co
Holmes, B^oth & Haydeos xix
Harmount, G. A xviii

Hazazer & S:anley xvl
Holizsr-Cabot Electric Co 1

Hawkeye Electric Mfg. Co Iv

Holmes & Co,, C. H xix
Ireson, Chis. L I

Interior Conduit& InsulationCo. xxi
India Rubber& Gatta Percha Co, i

Ide & Son^. L - xvi
Illinois Electric Material Co xvi
Jewell Belttog Co xvii

Jones Bro3. Electric Co xxvl
Knapp Electrical "Works xxxl
Law Telephone Co xvii

Leclancha Bittery Co xxviii

Lewisohn B ros xxlv
Laminar Fibre Goods Co xix
Mitchell Yance C"?

Monitor Electric Co xviii

Munsell & Co., Eug xvii

Manson Belting Co., Chas xvi
Mason, Jas. H xxlx
Magnolia Anti-PrictionMetal Co
N. Y. Baiting & Packing Co... xvi
National Carbon Co iv

National Elf ctric Mfg. Co xil

Noye Mfg. Co., Jno. T
NorthwestThomson-HoustonCo. Ix
Ohio State University xxiv
Ostrander & Co., W. R xx
Okonlte Co vi, xvll
Partrlck & Carter xxii
Pfloenix Glass Co xxxiv
Pdiste. H. T xvi
Pond Engineering Co xx
Powell Co.. Wm xx
Pumpelly Storage B ittery Co. xxiv
Phillip3 Electrical Works, E. F xvii

Page Editing Co xjllli

Pardue University xviii

Queen & Co iv
Roeblings' Sons Co., Jno, A.. . xi

Shultz Belting Co
Stllwell *& Bierce Mfg. C '.xviii, xix
Standard Carbon Co xxii

Stephenson & Co
.

, Jno xxiil

Schuyler Electric Co xxii

Southern Electrical SupplyCcxxlil
Sperry Electric Co xxvli
Sawyer-Man Electric Co xiv

Schoverling. A
Standard Paint Co xvi

Standard Underground Cable Co. i

St. Louis Electrical Exposition xi

St, Louis Electrical Supply Co, xxiv
Standard Electrical Works. . . xvlli

Sunbeam IncfndeicentLampCo.xvii
Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxx
Taussig, S xlx
Taylor Mfg. Co xxix
Triumph Compound Engine
Co xxvl

Turner Brass Works . . , xvii

Union Hardware Co xvi
United Electric Traction Co.. .xxlx
United States Electric Lighting
Co xix

Wood bridge & Turner xlx
Weatlnehouse Electric Co xv
WoUensak, Jno. S xxlx
West€ rn Electric Co xx
Weston E Metrical Instrument
Co vii

WesternPowerCjnstructionCo.xsill
Wanted xyii, xxiil

CLASSIFIED LIST.

A^ciinialators.
Brusu Electric Lo.

.

Consolidated E, ectric Storage Co.
Pamuelly Sto.age Battery & Elec.
Moior Co.

AlamiDiim.
Alamlanm Brass & Bronze Co.

Annunciators.
Central Electiic Co.
Empire (Jity Electric Co.
Fletcher & Fletcher Electric Co.
OreatWestern E lectrlc siupply Co.
CJceeley & Co. E. S.

Holtzer-Cabot Electric Co.
Jones Bros. Eleciric Co.
Knapp Electrical Works.
Monitar Electric Co.
ijstrander & Co. W. R.,
Hartr.ck & Carter.
Standard Electrical Works.
Weetern Electric Co.

Anti Friction 9Ieta1.
The Magnolia AntiFrictlon Metal
Co.

Turner Brass Works.
Arc l^amps.
Brash Electric Co.
Electric Constrttctlon & Snpply Co
Excelsior Electric Co.
Furee Bain.
Fort Wayne Electric Co.
Hawheye Electric Co.
l^otthwest ThomeoQ-Bouflton Co.
Schuyler Electric Co.

I Sperry Eleciric Co.
Toomeon-Houflton Electric Co.
WestlnghoasB Electric Co.
Western Electric Co.

Batteries,
Amminam Battery Electric Light &
Power Co.

Butinell|& Co., J. H
Central Electric Co.
Edison Mfg. Co.
Electrical aupply Co.
Fletcher & Fletcher Blectric Co.
GreatWestern Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.

'

Leclanche Hattery Co.
Mason, J. H.
Monitor Electric Co.
Partrlck & Career.
Queen & Co.
hchoverling, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Stsudard Electrical WorKS.
Weetern Electric Co.

Battery Jars.
BuUer Hard Rubber Co.
Central Electric Co.
Electrical Supp'y Co.
Holizer-Cdbot Electric Co-
Parcjlck & Carter.
Queen &: Co.

Bells, Blectric.
Central Electric Co.
Empire Clt7 Electric Co.
Fletcher & Fie. Cher Electric Co.
Great Westem'Blectrlc Supply Co.
Greeley* Co , E.S..
Euapp Electrical Works.
M luiior Electric Co.
W. R. Ostrander & Co.
Pariricka; Career.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
WoUensak, J. F.
Weetern Electric Co.

Bells, Magnetio.
Central Electric Co.
Empire City Electric Co.
Wreeley &Co.,E. S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrlck & Caiter.
Scindard Electrical Works.
Western, Electric Co.

Beltin ST.
Evans Friction Cone Co.
Ireaon, Chae. L.
Jewell Belling Co.
Chap. Munson Belting Co.
N. T. Beltlne & Packing Co.
Page Belting Co.
Shultz Belting Co.

Boilers.
Abendroth & Root Mf e. Co

.

Hazelton Tripod Boiler Co.
Boiler and fipe Coverines.
Chilmere, Spencer Co., The

Books Klectrical.
ElettrlciHQ hublisblDg Co.

Bnrelar Alarms.
Central Electric Co.
E'ectrlcal toupnly Co.
Empir-^ City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.

Jioltzsr-Cabat Electric Co,
Jooes Bro3 Electric Co.
Knapp Electrical Workfe
MoDUor Electric Co.
Oitrander&Co., \V. R,
Parti Ick & Carter.
Southern Electrical Snpply Co.
Standard Electrical Works.

Cables.
(See insulated wire.)

Cable Electric (See Wire Insu-
lated), Copper, Sheet and Bar.
Lewiaohn Bros
Roebllng's Sons Co., John A.
Standard Underground Cable Go.
Webtern E e:tric Co.

Carbons. Points and Plates.
Brush Electric Co.
Central Elpcti ic Co.
Electrical Sapply Co.
Empire City Electric Co.
Globe Carbon Co.
Knapp E ectrlcal Works.
]^ational Carbon Co.
8 andard Carbon Co.

Cars. JBlertric Railway.
Stephenson Co., John

Clutches, Friction.
Hi 1 Clutch Works.

Constrnction and Bepairs.
Bain, Foree.
Blectric Construction & Supply Co.
Knapp Electrical Works.
N. W. Thomson-Houston Co.

Contractors, Blectric JLislit.
Bnsioe Plants and Blectric
Hallways.
Brash Electric Co.
Edison General Electric Co.
Eleciric Merchandise Co.
Northwest Thomson-Houston Co.
Pond Eagineariog Cj.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghuuse Electric Co.
Western Power Construction Co.
Woodbridgd & Turner.

Copper Wires and Tapes.
American Electrical Works.
Ansonla Brass & Copper Co.
Central E eclricCo.
Edison Gsneral Electric Co.
Electrlral Supply Co.
Great Western Electric Supply Co
Holmes, Bjoth & Haydens.
Illinois Electric Material Co.
Jones Bros. Blectric Co.
Knapp Electrical Works.
Lewlsohn Bros.
Monitor Electric Co.
Okonite Co.
Phillips, Eug F. Electrical Works.
Roebling's, Jno. A. Sons Co.
Standard Elecxlcal Works.
Standard Underground Cable Co.

Cross-Arms.
Central Elec'rlc Co.
Electrical Merchaudlse Co.
Electrical Snpply Co,
GreatWestern Electric Snpply Go.
Holme-sC. U. &Co.
Illinois Electiic Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Loui^ Electrical Supply Co.
Western Electric Co.

Cnt-oiit<i and SAvitctaes.
Automatic Switch Compauy.
Central Electric Co.
Electrical Snpply Co.
E ectrlcal Merchandise Go.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
HoUzer-Uabot Electric Co.
Illinois Electric Material Co.
Partrlck & Caiter.
Paie'e, H.T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.

Dynamos.
Brush Electric Co.
Bain, Foree.
Colburn&Cp.,I. W.
Continental Dynamo Co.
Easton Electric Co.
Eddy Electric Mannficturing Co.
Esceislor Electric Co.
Fort Wayne Klectrlc Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co.
National Electric Manuiacturing Co.
Schuyler Electric Co.
Spercy Electric Co.
Thomson-Houston Electric Co.
United Electric Trdciion Co.
U. S. Electric Lighting Co.
Western Electric Co.
Westlnghouse Electric Co.

Bleccrieal Instruments.
Central Electric Co.
Electrical Snpply Co.
GreatWestern Electric Snpply Co.
Greeley & Co., E. S.

Partrick & Carter.
Queen tS: Co.
Weston Electrical Instrument Co.

Blectric Kailw^ays
Edison General Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Woodbridge & Turner,

Electroliers and Combina-
tion Fixtures.
Eagsot, E.
Bleckert & Nelson.
Gibson Gas Fi.-cinre Works.
Jlitchsl-Vance Co.

Blectroliers and Combina-
tion Fixtures.—Continued.
Sawyer-Man Electric Co.
Thomson-Houston Electric Co.

jBlectro-PlatlDs aiacliines.
Brash Electric Co.
Colburn &Co,.I. W.
Edison General Blectric Co.
Escelslor Eltctrlc Co.
Tnomson-Housion Electric Co.

Bnslues, s^team.
AUle &Co., E. P.
Ball Euglae Co.
English Morse & Co.
Fairbanks, Moree & Co.
Ide&S:>n, A. L
Noye Mfg. Co., Jno. T.
Tavlor JUannfaclu.Ing Co.
Western Power Cunstiuctlon Co.

Fire Alarms.
Electrxal Snpply Co.
Knapp E ectri:yil Works.
Partrici & Carter.
Western Elec ric Co.

Friction Cone.
EvttLs Friction Cone Co.

€ra>4ljish<ing: Klectric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Co.
Western Eleciric Co.
WoUensak, J. F.

Cieneral Blectrical SuppTies.
American Elecirlral Works.
Ansonla Brass & Copper Co.
Brash Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Edison Machine Works.
Edison General Electric Co.
Electric Constractlon & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empi e Ci y Electric Co.
Fletcher & Fletcher Electric Co.
Fores; City Electrical Works.
Great Western Electric Supply Co.
Greele, & Co., E. s.
Holtzer-Cabot Electric Co.
Holmes, Bjoih & Haydene.
Illinois Electric MaCtrlal Co,
Jones Bro3. Electric Co.
Knapp Electrical Works.
Monitor E lectrlc Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrlck & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
StaLdard Electrical Woikb.
Tarner Brass Works..
Thomson-Rouston Electric Co.
Union Hardware Co,
Western Electric Co.
WoUensak, J. F.

Globes and Blectrical Glass-
Tvare.
Mitchell-Vance Co.
Phoenis Glass Co.

Hard Bnbber for Blectrical
Purposes.
BnUer Hard Robber Co.

Insulators and Insnlatine
Materials.
Butler Hard Rubber Co.
Central Electric Co.
E 'ectrlcal Snpply Co.
Empire City Jilectric Co.
Fibrone Mfg^. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit it Insulation Co.
Kuapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.

"

Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Insulated Wires and Cables
Magnet Wire.
American Electrical Works.
Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western|Ele:tric Supply Co.
Holmes, Booth & Haydens.
Jlllnole Ele:tric Material Co.
Interior Conduit & Insulating Co.
India Robber <fc Gutta Perch i Insu-
lating Co.

Jones Bros. Blectric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Partrlck & Carter.
Southern Electrical Supply Co.
St. Louie Electrical Sapply Co.
Standard Electrical Works.
Staudird Underground Cable Co.
Western Electric Co.

Jewelry, Watches, Ac.
Electricians' Time Co.
Giles, Bro. & Co.

Journal Bearings.
Eureka Tempered Copper Co.
MagQOlla Anti-Friction Metal Co.
Turner Braes Works.

I^amp Bangers.
Forest City Electrical Works.

I^amps, Incandescent.
Bernstein Electric Co.
Brash Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Sapply Co.
Empire City Electric Co.
Great Weateru Eleciric Supply Co.
Greeley E.S. ifcCo,
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.
Southern Electrical Sapply Co.
St. Louis Electrical Supply Co.

Iiamps, In<>and(>scent--Contd.
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co. -

Western Electric Co.
Ij*>thes »nd llachine Tools.
W. F. & John Barnes Co.

liaenet H'ire.
(See iosulated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.

Mica.
Eug. Munsell & Co.

Mlnins Apparatus, Electric.
Bain, Foree.
Sperry Electric-. Co.
EdisoQ General Electric Co.
Thomson-doutton Jilectric Co.

Motors.
Bain Foree.
Brush Electric Co.
Baster Electric Motor Co.
Connecticut Motor Co.
C. & C. Electric Motor Co.
Edison General Electric Co.
Ea^ton Electric Co.
Eddy Electric Manufacturing Co.
Elektron Manufaclnring Co.
Escelbior Elecfic Co.
tort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
U.S. Electric Light Co.
United B ectric i raction Co.

' Westinghonse Electric Co.
OUs.
Taussig, S.

Oil Cups and Brass Goods.
Powell Co., Wm.

Patent tSolicliors.
Brown, Frank F,
Barton, Geo. P.
Bates, Wm. S.

Plus ana Brackets.
Central Electiic Co.
Blectric Sapply Co.
Electric Merchandise Co.
Great Westein Electric Snpply Co.
Holmes C. H. &Co.
Illinois Bleed ic Material Co.
standard Electricii Works.
SoHthern Electiical Sapply Co.
St Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Mer.hinoiss Co.
Great Weste n Electric Sapply Co.
Holmes C. d. & Co.
Illinois E.ectilc Material Co.

Fubllsbers idectrical.
Electrician Publishing Co.

Pomps, bieam.
Danason, M. T.

Pnsb Buttons.
Central Electric Co.
Eleciriral Supply Co.
Fletcher & Fletcher Blectric Co.
GreatWestern E ectric Supply Co.
Illinois Electric Material (Jo.

Knapp Electrical Woifis,
Standard E ectrlcal Works.
Union Hardware Co.
Western E!eciri;Co. :

Bailways Kltctrlc.
(.See eltctilc railways.) *f

Speakine Tubes.
Central Electric Co.
Electrical SnpDly Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor E-ectric Co.
Ostrander & Co. W. R.
Westein Electiic Co.
WoUensak J. F.

Speed indicators.
Eddy Blectri:: Mfg. Co.
Queen & Co.

Tapes, tnsulatioe.
American Blectrical Works.
Central Electric Co.

,

Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electtical Sapply Co.
Great Western E ectric Supply Co.
India Rubber & Gutta Percha In-
solaiiog Co,

Illinois Electric Material Co.
Oionlte Co.

Telegraph. Apparatus.
Bunnell & Co., J. H.
Central Blectric Co.
Electrical Snpply Co.
Empire City Blectric Co.
GreatWestern Electric Supply Co.
Greeley & Co., B. B.
Jones Bros. Electric Co.
ICnapp Electrical Works.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works.
Western Electric Co.

Telephones, Blectric.
Standard Electrical Works.
Western Blectric Co.

Test Jnstmments.
Bain. Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.

Knapp Electrical Works.
Queen & Co.
Weston Electrical Instrument Co.

Trucks. Blectric Car.
bpragne Electric Railway & Motor
Co.

Stephenson Co , Jno.
ThomsDn-Hooston Electric Co.
United Electric Traction Co.

Turbine Wheels.
Davton Globe Iron Works.
Stllwell & Bierce Mfg. Co.

Wire, Bare.
American Electrical Works.
Aluminum Braes & Bronze Co.
Ansonla Brass & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Knapp Electrical Works.
Lewisohn Bros.
PartricK & Carter.
Roebliog's Sons, Jno. A. Co
Weetern Blectric Co.
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TTHE IVAmOI^A.!^ CAI^BOIV CO.
CleTrela<n.ca., Oltiio.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS andBATTERY MATERIAL.

J. H. REID, General Manager,
411 & 412 Royal Ins BIdg 0ECX0.A.C3-O.

Testing mstrumBnts.
WE INVITE SPECIAL ATTENTION TO OUR

NEW PORTABLE COMBINATION TESTING SETS,
DESIGNED FOR CONVENIENCE. PORTABILITY AND ACCURACY.

AMMETERS AND VOLTMETERS OF ALL TYPES,

FOR DIRECT AND ALTERNATING CURRENTS.
SEND FOR ILLITSTEATBD CATALOGUE OF TEST INSTB0MENTS 1-66.

Q UEEN &C0., Philadelphia.

CROSer DRY BATTERIES
FOR OPEN CIRCUIT WORK.

ELECTROMOTIVE FORGE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTiL WANTED.

ONLY A SM.\LL QU.^NTITIT OP PURE W.tTER NECESSARY TO CHARGE IT.

NEAT,

GLEAN,

EFFECTIVE.

Crosby
Electric Company.

#-
CROSBY DRY BATTERY.

^il^^^IM^^^^i^^jmi^Ch^fjjd.

SIMPLE,

COMPACT,

PORTABLE.

RECUPERATES QUICKER AND OFTENER THAN ANY OTHER.

MADE IN ALL SHAPES AN]> SIZES.

—0( FOR )0

—

TELEPHONE ONE DOES THE WORKs/oKiK
FOR GAS LIGHTING, ANNUNOIATOES, Tv/r-ci-nTn A T TTQTTSa

BELLS, BUE6LAE ALAEM AND SlfliijL)l.^J\.U UCSXSjCS

IT ZXA.SI INTO E<pTT.A.Ij.

For Circulara and Pjice Li;-!;* apply to rrintical Ofllce

CROSBY ELECTRIC CO.,
Jl'DGE BlilLDIXG, FU'tli Ave. and l«th St., NEW YORK.

IHE HAWKEYE
ELECTRIC MFG. CO.

f

DAVENPORT, - IOWA.

E3T-riI_IDE:F=?^ CDF^

Complete Central Station
.A-^rxs

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OTTR DITITAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned PerJcins Incandescent Lamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest eiKcienoy, all sizes.

Prices Reasonable. - Write us for Catalogue and Price List.
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^#1 WMr%
ELECTRIC

%/rco»n^^ }

Makers of the Choicest Electrical Sapplies.

ALL COPPER RAIL BOND.

THE WIEE FOE

Thoronply Weatherproof

OIECinTS.

ELECTRIC HOUSE GOODS:

Fnll Line of Gas Ligltiii ADparatis.

New District TElegrapli Apparatus.

New Designs of Pnsli Bnttons,

THE NEATEST AND MOST UNIQUE SWITCH MADE.

CUTTER'S E. L. PORCELMN INSULATOR.

Wm MAKE OP AEMATUEE PMIONS,

NEW DESIGN OF POLE TOP,

POLES AND INSULATOES

A PULL LEtrai OP

ELECTRIC RAILWAY SUPPLIES.

CUTTER'S STREET HOOD.

THE.WIEE FOE

All Mining Work.

OUR ELECTRIC SPECIALTIES,

STEADILY GEOWIN& IN NUMBEE
AND IN PUBnO FAVOB,

AEE DESOEIBED IN

OUR SPSCIAL CIRCULARS.

PORCELAIN BRANCH CUT-OUT.

COMBINATION CONE SHADE,

v/'/^^^•^^//Wv^w.'/;WyVvv\^vvww///vWlWv^V^^Vv^^^VvVA

COMBINATION TREE TRIMMER.

ELK HEAD ELEOTEOLIEES. MANY NOVEL DESIGNS,

ELECTRIC FIXTURES.
MOTOE OAE FEXTUEES. SEND FOE OUTS.
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Sir WILLIAM THOMSON, F. R. S.
The UNTVBnsiTY, Glasgow, June 19th, 1S90.

I have tested the Insulation of two specimens of Okonlte Wire sent to me recently, and have found thoroughly satisfactory results for all ordinary temperatures and
potential!".

The thickness of the Okonile in these specimens was 1.8 millimetres (.072 of an inch), and its Insulation resistance held good up to 7,500 volts. After the piisslng of
current through It at this very high potential for some time, I found the Insulation resistance for ordinary potentials only reduced from 0,700 (its original value) to 4, .500

megohms per statute mile at 1G° Cent.

I am well acquainted with Dr. llopkinson's tests of December, 1880, which were submitted to me early in 1887, and I know the results of his recent tests of the same
specimens, showing no deterioration, but actually au improvement, in the insulating quality after Ihrie-and-a-half years' keeping.

I have also seen the published cerliflcates of many praclical men of different dates from ]March, 1880, to December, 1888, which give trustworthy evidence of the
practical suicess of Okonlte Wire for telegraphs, telephones, and electric light and power.

AVitli this evidence before me, in addition to my own electric tests and e.\amlnation of the insulating material in respect to toughness and other mechanical qualities, I

believe Okonlte to be a very valuable material for the Insulation of electric conductors in a large variety of practical uses.

(Signed) WILLIAM THOMSON.

Or. JOHN HOPKINSON, F. R. S.
WESTsnNBTEU CnAMBERs, 5 ViCTORi.v Stkeet, S. W., .June loth, 1890.

In Becfmber, 188G, I made a series of careful and somewhat elaborate experiments upon Okonlte Wire, and fully reported upon the same. Jly report, of which I

append a copy, was as complete as it could be at the time. One point it was then impossible to determine, and that practically, the most important point of all, namely, the

question of the durability of the insulation.

It is almost impossible, in most instances, to judge of the sullaliility of any particular insulating compound for wires until It has stood the test of time for some years.

It so happened that samples of Okonlte Wire that I tested in 1880 had been left with me, and have remained in my possession ever since, parts of the same having been used In

my laboratory and for various other purposes.

I have now again tested these samples, and append the tests, together with the results obtained in 188G. In the case of A and C, the test is after one minute's

electriflcation; In the case of I!, and B. the teil Is a mean during an interval from one-half minute to five and one-half minutes from first electrification; the temperatures are

practically the same, viz. : 15°.5C. in 1m80, 15° C. now. Samples A and C had been immersed in water for five days, IS, and Bj for a shorter time. B, is a samiile which had

been twisted In 1886 for the purpose of ascertaining whether the material would stand mechanical disturbance. ]!.. has six kinks made in it for a similar purpose.

A, In 1880 ... ... 6,180 A, now ... ... 7,000 ... IMegohms per statute mile.

C, In 1886 ... ... 7,590 C, now ... ... 11,G80 ... do. do. do.

B, In 1886 ... ... 5,485 B, now ... ... 11,740 ... do. do. do.

B. in 188G ... ... 4,750 B. now ... ... 13,700 ... do. do. do.

In my last report I stated that I was most favorably imprcsfcd wim the qualities of the wire, both on account of its high Insulation and mechanical reliability. Tests

on the samples proved that the Insulation was practically perfect, both for high and low potentials, and that the insulation would stand very rough handling and a considerable

temperature, without Injury, and indeed with but slight rtduction of Its Insulation resistance. I can now add that the result of time has shown that not only is the insulation

excellent when made, and that It will stand mechanical disturbance, but that for a term of three-anda-half years It Is perfectly durable, and remains as good as at the first.

(Signed) J. HOPKINSON.
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STANDARD
VOLTMETERS1 AMMETERS.

WESTON'S PORTABLE DIRECT-READING VOLTMETER. WESTON'S PORTABIE DIRECT-READING AMMETER.

FOR DIRECT CURRHIffT CIRCUITS.
Used by all the prominent Electrical Companies and iSchools of Electrical Eogineering. Accuracy of measurement, hereto-

fore attained only by tlie use ofexpensive absolute instruments, now pFaced within the reach of all users
of electrical apparatus. Can be left in circuit for any length of time without any appre-

ciable error. Scale readings begin at zero and extend over a wide range.
BRC^fl ELECTRIC CO. SAWTEB-MAS ELECTRIC CO.

Ci.E^-BLAKi>,O..June21,ie89. 'QOMF PFOFIVIT TFQTIMOIUIAI Q >'EwroBK, Oct.2.1S89.

Weston Electrical Instrument Co., ^^ lYI E iVC\^dV I I C^ I I ITI^ l« I /% LsW Weston Electrical Instrument Co..

Newark. N, J.

Gentlejebn:— * * » ^Ye wleh
toeay that we are greatly pleased

with these Voltmeters of yours, and
leeard them as decidedly snperiorto
anything we have ever had before.

Yours truly,

The Bkush Electeic Co.,

By J. Potter^ Treasurer.

BRUSH ELKCTRIC CO.

Cletelabd, O., May 19, 189J.

Weston Electrical Instrument Co..

Newark. H. I.

Gkntleslbn:—We are now using a

number of vour Standard AmmeteiB
and Yoltme'ier in factory work and
outside euyineerlng work, and find

them to be v^ry aaUsfactory indeed.
Truly yours,

The Beush Blectric Co.,
By J. Potter, Treasurer.

THOMSOI-HOU^TON ELECTRIC CO.

Ltnn, ilAsa., June 7, 1890.

M. M. Garver, Esq., Weston Electrical

Instrument Co., Newark, N. J.

Dbak Sik:—Replying to yours of

the 31st nlc, concerning your
(Weston) Voltmeters, would say that

I know of no reason for changing
my Tiews as expressed In my leiter

tojou of Aug. ai, 1S89. Longer ex-

perience withyonr Voltmetais tends
to emphasize the statement I made
at that time, and can say that they
are In every way satisfactory to ub.

Toura very truly,

TUOMSON-HOUSTON Electbio Cc,
By A. L. Rohrer.

OffiM or A. J. DAI,

16 Dey Street,

New Tobk, June 23, 1890.

George B. Prescott, Jr., Gen. Agent.

Mr. Edward Weston.
Weston Electrical instrument Co.,

Newark, N. 1.

Deab Sm:—In reply to your favor
of the 20th Inst., It affords me
pleasure to state that additional
experience with your ammeters and
voltmeters, auring the slxcetn
mouths which have passed since 1

last expressed my favorable opinion
of them, has more than confirmt,d

that opinion. For precielon. relia-

bility, portablllity and general con-
venience, 1 know cf no inslrumenta
mannfacturcfd here or abroad, that
can stand comparison with the
Weston Voltmeters and Ammeters.******

Yours very tmly,
Geokge B. Prescott, Je., (ien. Agt.

Newark, N.J.

Gentlemen: — We are using a
number of your Voltmeters in our
factories and also In connection with
our outside wore, and it gives us
pleasure to state that we have found
them very accurate and reliable.

Yoars truly,
Sawyek-JIax ELEcrRic Co.,

ByP. H. Alexander, Gen. Man.

USITEDEDISOSMFG. CO.

Leonard & Izard Co., "Rlalto,''
Chicago.

Chicago, III., May 31, 1&90,

M. M. Garver. Manager Weston Elec-
trical Instrument Company, New-
ark, N. J.

Deak Sik:—I have been using the
Weston Standard Portable Voltmet-
ers and Ammeters ever eince they
came into use, audi must sav that
they are the most reliable portable
inetruments I ever used. 1 simply
could not get along without ihem.

Truly yours,
F. B. Badt, buperintendent.

DSIOS ELECTRIC CAR CO.

Boston, May 19, 18S0.

The Weston Electrical instrument
Co., Newark, N.J.

Gextlemen:—In reply to your in-
quiry of the 17th inst., we would
Bay that the satisfaction expressed
in our communication of Aug. til,

1SS9, continues; and can only add
that aU of the instrnments of' vari-
ous capacities since purchased by
tills company, and also the N. E.
Weston Electric Listit Co.. have
demonstra'.ed by aciiial service the
reliabiliiy, accuracy, and conven-
ience of craneportation and appllca.
tion of your Instruments to the
various pnrpoees of commercial
woik. \ery truly yours,

Uniox ElECTRic Car Co.,
B. H. Hewine, General JHanager

THR££-4tUART£B SIZ£.

Electricians Having Once Used these Instruments
will not be Satisfied with

Any Others.

. J0fl>Sfl0P£I^8USIVER8ITY.

Baltlmoke, Md., April 2S, 1S90.

My Dear Mr. ^YESTON.—I have
been intending for some time to
write you about the Voltmeter you
sent us some time ago. It has been
in constant and rather rough use
tor six or eight months. The con-
Btant has varied only a small frac-
tion of one per cent. Its wide range,
accurate reading, and general adapt
ability make it the most satisfactory
instrument for commercial purposes
that I am acquainted with

.

Very truly yours,
LOUIS DtracAN, Ph. D.

Every Electrical Plant should he supplied with them as Standards for
checking the accuracy of station indicators.

At present we are prepared to supply Ammeters up to 100 amperes^ and
Voltmeters of any desired range.

WESTON ELECTRICAL INSTRUMENT CO.
Office and Factory, 114 and 116 FRANKriX STREET,

NEWARK, NEW JERSEY.

P

CORRESPOXDEXCE SOrtClTED.
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t:^hei

ONLY COMMERCIAL ARC LAMP
r'on.

1

Burning two in Series on Circuits of lOOto 120 Volts.

WILLUSE EIGHTAMPERES or CURRENT.

WE ARE PREPARED to furnish SERIES LAMPS for any PRESS-
URE, CONSTANT POTENTIAL.

These Lamps, when burning TEN IN SERIES, on 500-VOLT CIR-
CUITS, use 8i amperes, and give a CLEAR, STEADY LIGHT.

We guarantee our Lamps, Electrically and Mechanically.

PLEASE STATE SYSTEM AND VOLTAGE USED. ADDRESS

ELECTRIC CONSTRUCTION & SUPPLY CO.
18 Cortlandt Street, NEW YORK.

P

BOILER AND PIPE COVERINGS
Made in Sections Three Feel Long to Fit Every Size ol Pipe.

FIRE-PROOF NON-CONDUtTING COVERINGS

STEAM PIPES,

BOIIiERH,

AND ALL

^_^__^ HOT SVKFACE8.

Copyrlclil^J by THF. CnALMERS-SyKNt-f; Co.

ASBESTOS MATERIALS, FIBRE, BRAIDED
PACKING AND CEMENT.

THE CHALMERS-SPENCE CO.,
59 and 61 Liberty Street, NEW YORK.

BRA.»iCHKS:-CUICAGO, 86 E. Lake St.; BOSTON', 19 I'ears St.; PITTSBURG, 414 Lewis
Block; ST. LOUIS, 711 N. Main St.; PHILADELPHIA, 24 Strawberry St.

THE M. T. DAVIDSON

Direct Acting Steam Pumps.

BEST MADE situations.

Electric Plant Pumps
A SPECIALTY-.

THE

Manufactured by

MT DAVIDSON
I'rin.cipa.l Office and '^TvT'orlss;

43 -S3 3S,eAf> JStx-eet, I^Xt.OOZXLIlj-S'ria', XtET. "V.
n......h.i.- 1

" I-iberty Street, Xew York.Braii< UBS . •, 5, Qiiver Street, Boston.

ROOT'S NEW WATER TUBE

STEAM BOILER

Adopted by the Edison Electric Light Companies of Detroit, Cincinnati,
|

Louisville, Columbus, St. Paul and many others.
j

ABENDROTH&ROOTMFG.CO.,
O8 OllfT St., BTES-V^ 'S'C^Zt.Sk:.

BEANOHES;-BOSTON, OHIOAGO, PHILADELPHU, DALLAS, NEWOELEANS,
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THOMSON-HOUSTON

403-405 Sibley St.. ST. PAUL, MINN. PORTLAND. ORE., Branch, 266 First St.

SOLE NORTHWEST AGENTS FOR

Tiiomson- Houston Apparatus.

ABC AND INCANDESCENT UGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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EDISON GENERAL ELECTRIC
4I-: .=•1^

LIGHT AND POWER DEPARTMENT,

OOMPLETI IHSTALLATIONS COHTRACTED FOE AHY CAPACITY.

CHIEF EXECUTIVE OEEICE:

Edison Building, Broad St., New York City.

CHICAGO, Rialt3 Building.

SAN FRANCISCO, Chronicle Building

NEW ORLEANS, Cotton Exchange.

DENVER, COLO., Masonic Building.

PORTLAND, ORE., Washington Building.

TORONTO, CAN., Bank of Commerce Building.

New York City. Harrison, N. J.

Sherbrooke, Q>uebec.
Schenectady, N. Y.

Hamilton, Ontario.
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ST. LOUIS ELECTRICAL EXHIBITION,
Sept. 3,~Oct. 18, 1890.

Parties desiring space at the coming exhibition should apply AT ONCE, as the number

of applications already received occupies nearly all the available space.

FREE SPACE, FREE POWER AND FREE FREIGHTS
Are offered to all, and an attendance of over one million people is assured.

£^\ g^'T T~^ IV/rTT'X^ i^ T ^1 ^^^^ ^® awarded by a
V:^V^AVA-^ JJ^AXVA-^-^^^-A-ZK:::^ competent committee,

and everything done to advance the interests of Electricity. All the leading manufact-

urers have secured space, and the exhibit vrill surpass anything of the kind ever seen in

America.

WRITE FOR PARTICULARS TO

Gbnrraia Makagrr, DETROIT?, MIGH.

ing's Sons Co.,

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, CHICAGO, ILL.

Works, Trenton, N. J. GEO. C. bailey, Manager.
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THE BEST or ALL
HE ITiLTIOmLL

TRANSFORMER SYSTEM
OF INCANDESCENT LIGHTING.

SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPACITY, 500 16-CANDLE-POWER LAMPS.

Our Apparatus is of the Highest Efficiency, Mechanically and Electrically.

W^ GUARANTEE ITS OPERATION, AND

We are Prepared to Undertake the Oonstruction of Electrical Plants of Whatever Magnitude.

NATIONAL ELECTRIC MFG. CO
RAU QLaAIRE, WIB.

M

BAKER, BALOH & CO, Qen'l AgtB,,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

Union Depot Hotel, Kansas City, Mo.
LITTLE, McDonald & CO., OenU Agts

,

141 East Seneca St., Buffalo, N. Y.
METOALP, REED & CO., Western Agts,,

1517 Larimer St., Denver, Colo.

CHAS. M. BLANCHARD, Agent,
Girard Building, Philadelphia, Pa.

L. N. COX, Agent,
16 Fifth St., S. E., Washington, D. 0.

W. N. GRAY, Special Agent,
Room 12 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa.

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower Building, No. 50 Broadway, New York City.

NATIONAL ELECTRIC DEVELOPMENT CO., History Building, 723 Market St., San Francisco, Cal,
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CENTRAL ELECTRIC CO.,

116 £ Its FRANKLIN STREET, CHICAGO.

Connected by Private Wire with Postal Telegraph Cable Co.

Do Wire Manufacturers claim that
their wire is as good as Okonite

"OTJ^I^ A TTQT7 ^^^^ kaow that Okonite is the greatest insulated
DHaxJA.U OJj wire ever made, and they only hope to equal it.

^HY- Do'Weatherproof Wire Dealers say #^
they have a wire equal to Candee •

BECAUSE Candee is the King of Weatherproof
Wires, and THEY know it.

p^
OUR SEE

OKONITE BOY W^^f HOW IT

KNOWS IT
jXfK^R. ^M^\ All

MAKES HIM
TOO.

1if i
11

FEEL.

Our other specialties hold the same positions in their respective classes. Among them are:

THE BRADY MAST ABM,
THE BRADY SLEET PROOF PULLEY,

THE GLOBE FAN,
THE BURNLEYDRY BATTER Y,

THE BUTLER HARD RUBBER GOODS.

Send us a sample order if you want it filled promptly and satisfactorily.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.
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LOOK OUT!!

NOVELTIES
I3Xr

ELECTRICAL SUPPLIES
DISPLAYED BY THE

SAWYER-MAN ELECTRIC CO.
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DIRECT CURRENT ARC LI6HTIN6
^=chiit^'m*t^

Westinghouse Electric

No further need for Double Carbon Lamps. The problem solved

by this company.

One pair of carbons one inch wide and three-eighths of an inch

thick, with a single mechanism, will run eighteen hours.

All Double Carbon Lamps may be improved and simplified.

The substitution of a single flat carbon will eff'ect great economies

and greater certainty of operation.

The Westinghouse Electric Company is prepared to grant licenses

for the use of this valuable improvement on reasonable terms.

Lamp experts can be sent to overhaul your lamps at moderate
expense. Send sample of double lamp you desire to have made over.

THE WESTINCHOUSE ELECTRIC COMPANY,

PITTSBURGH, PA.
Boston, New York, Cincinnati, Chicago, St. Louis, San Francisco,

Portland, Dallas, Charlotte.
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BURNLEY DRY BATTERY
PATENTED January. INUO.

STRONGER than any open circait

BATTERY on the market.

BETTE R than any Dry Battery yet prodnced.

Thu most Compact and llic Cheapest. 90c per cell. Discouuts iu

quantities and to the trade.

Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOK CATALOGUE.

A.L.IDE&SON,Hannfactnrers

ispbin€:fif.i.i>, ii,l.

Chicago Office: 89 Lake Street.

St. Louis Oftlce: 31 3 Olive Street.

CHICACOr-Centra! Electric Co.

J. H. BUNNELL & C0.."ri;'enTs^76 CorllandtSt., N.Y.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., - NEW YORK.

New York, July 25, 1890.

Jleasrs. Hazazer & Stanley
Gentlemen :— Please ship immediately the 100 bells ordered last

week. I have used your bells for the last five years and have found no

others equal to them. They are the Best Electric Bells on EARTH.
Yours truly, CNAS. E. GOODRICH, Eleclriciaii,

50J Eighth. Avenue,

T.'W. NEHS, Montreal, Agent for Canada.
A. t^RCHRIST A CO.. Denver, Asents for Colorada.
L.Ol'11^ B. HETTr. 120 Eddy St.. San Francisco, Cat.,

Agent for the Pacific Coast.

NEW YORK BELTING &PACKING CO
JOHN H. CHEEVER, Treas., IS PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOR MECH.^NICAI, PURPOSES.
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The Electrical Section of the World's
Columbian Exposition.

No class of persons has taken a greater inter-

est in the World's Columbian Exposition of

1893 than the electrical fraternity. Their inter-

est is natural, for it is conceded that the elec-

trical exhibit will be one of the most important
departments of the fair. It will illustrate far

more completely the great advance in the art

than any previous international exposition. The
electrical department of the Paris exposition was
exceedingly interesting, especially that portion

of three nations in the machinery hall and m
one of the industrial buildings. At least one
day of hard work will be required to find and
give a cursory glance at these exhibits."

It is true that no definite arrangements have
yet been made in regard to the exhibits for the
World's Fair of 1893, but it is safe to assume
that there will be no difficulty in finding the
electrical displays. In all the plans of the au-
thorities of the fair up to the present time, it has
been assumed that the electrical exhibits will

be grouped in one magnificent building and

Lake Front park is about two-thirds of a mile
in length. Its width is not much more than that
of a city block.

The difficulties attending the selection of a
site in Chicago have become notorious. The
obstacles in the way of the directors have been
countless. At this writing it is generally be-
lieved, that at least a portion of the Lake Front
will be used. In this case the Government
building, the art gallery and the electrical ex-
hibit would be located at this point.

It is also thought more than likely that a con-

ELECTRICAL SECTION OF THE WORLD S COLUMBrAN EXPOSITION.—VIEW OF THE LAKE FRONT.

of it contributed by Americans; but that of 1893
will be incomparably superior in every partic-
ular.

Electrical apparatus was distributed in several
buildings in the Champs de Mars, and those who
were particularly interested in this department
had hard work finding exhibits. The repre-
sentative of the Western Electrician at the
Paris exposition made these statements in his

letters at that time: "The various electrical ex-
hibits are scattered all over the buildings of the
exposition, and they may be found here and
therein all manner of unexpected places * * *

There are twenty-three exhibits of accumulators
and they are scattered about among the exhibits

form one of the crowning features of the fair.

It has also been assumed that the electrical sec-

tion would be located on the Lake Front, of

which a view is presented in the engraving.
The view is taken from Park place looking

north on Michigan boulevard. In the engrav-
ing the view stops at the Exposition building at

the foot of Adams street. In reality the Lake
Front extends four blocks north to Randolph
street. The Exposition building and the other
structures on the ground will be removed if it

is determined that the land is needed for fair

purposes. If additional land is needed and
filling-in is resorted to, the tracks of the Illinois

Central would be removed further east. The

siderable part of Jackson Park will be used for

a site. The park, as will be noted on the map
which appears on the following page.is situatedon

the lake shore, a little over six miles south. Illinois

Central Railroad trains running on the lake

shore would carry visitors from the site at

the Lake Front to Jackson Park in twenty
minutes.

It has been reported by experts that there is

not sufficient ground suitable for buildings to be
found at Jackson Park. If this report is found
to be true, it is not unlikely that parts of Wash-
ington Park, the Midway Plaisance, which con-

nects Jackson and Washington Parks, and the

grounds of the Washington Park Driving Club
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will be selected. The relative positions of these

several sites can be seen on the map.
It has been suggested that the Midway I'lais-

ance could be used for a series of buildings,

such as was constructed at the Paris e.xposition,

and that Jackson and Washington Parks could

be joined by an electric railway. 'l"his scheme

the gangway of the mine, about 3,300 feet from
the opening.

In Fig. 3 is shown the latest mode of ar-

ranging the conductors. The style of overhead
switch is also shown. The trolley used in this

case is self-supporting. It was at first attached

to the locomotive by one cable. At the present

the electric lighting companies are increasing

steadily, but the new field opened by the appli-

cation of the electric motor to manufacturing,

not to mention the electric railway, has increased

the demand for copper wire beyond the wildest

hopes of the manufacturers of copper wire."

Truly, the copper interests owe much to elec-

ELECTRICAL SECTION OF THE WORLD S COLUMBIAN EXPOSITION.—PROPOSED SITES.

of transportation would be decidedly better than

the noisy, dirty, little trains that transported pas-

sengers on the Belt line at the Centennial E.x-

position in 1876.

The obstacles attending the selection of a site

were inevitable; but they will be overcome in

due season. There is not the slightest doubt that

the exposition will be marvelously successful

and that one of its most interesting and instruc-

tive departments will be the electrical section.

Electric Tramway in a Coal Mine.

In the last number of the Western Elec-
trician appeared two views of an electrical

time two cables are used, a separate well-insu-

lated wire, with suitable couplings, being used

to convey the current to the motor. A trolley

of this peculiar construction is used in order

that the conductor rail may be shifted from one
side of the gangway to the other, as may be de-

sirable or necessary. The cuts are reproduced
from photographs furnished the Wkstern
Electrician by the Schlesinger Electric Mining
company of Columbus, O.

The Copper Market
"The copper market is steady and the indica-

tions all point to an advance," said the Chicago

tricity, but the same is true of many other de-

partments and humanity in general.

Memorial to Congress.

A memorial was presented Congress August

5, containing the resolutions adopted by the

National Electric Light association at its Kan-
sas City convention, and requesting that an ap-

propriation of 1150,000 be authorized for a

special census investigation and report on elec-

trical industries. Attention is called to the fact

that "in Volume IV of the report of the tenth

census, there are three chapters on telegraphs

and telephones in the United States, and postal

I'lG. I KLECrRIC IKAMWAV I.S A MI.NE — ITl-TEEN CARS HAULED AND SIDE TRACKEII IIV ELECTRIC LOCOMOTIVE.

mining locomotive in use in a coal mine at Ly-
kens. Pa. In the accompanying cuts additional

views, illustrating the use of this electric machine
in the mines, are given. In Fig. i is shown a

train of 15 cars hauled out of the mine and side-

tracked by the locomotive. It will be noticed

that the machine takes its current from a 25-

pound rail supported on posts. The coal cars

carry a load of about 5 tons each.

In Fig. 2 is a view of the locomotive within

representative of one of the largest cojjper houses
in the country to the representative of the
Western Electrician. "The demand for

copper wire," he continued, "is so great that

manufacturers find it difficult to fill orders on
time."

"How do you explain this condition?" he
was asked.

"The activity in electrical fields far surpasses
anything ever known before. The demands of

I-TG. 3. OVERHEAD CONSTRUCTION AND SWITCH.

telegraphs in Europe. These chapters include

all there is in the nature of a report on electric-

ity or its uses. Since the tenth census, the im-

provements made in the art of telegraphing and
telephoning are very marked, while the art of

practically applying electricity to the uses of

light and power is a new creation. When the

tenth census was taken that vast section of the

electrical industry was unknown that now em-
ploys hundreds ol thousands of persons, and
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hundreds of millions of capital in commercial

enterprises for the purpose of supplying electric

light and power. This fact makes it evident

that Congress, when the act authorizing and pro-

viding for the eleventh census was adopted and

approved, could not have contemplated the re-

quirements for a complete and accurate investi-

gation of the electrical industry and furnishes

the reason why a special investigation of that

industry should now be authorized and provided

for."

The Execution of Kemmler.

At the meeting of the American Microscopi-

cal Society at Detroit last week, the president,

Dr. George E. Fell of Buffalo, read a paper on
the "Influence of Electricity on Protoplasm."

Dr. Fell was present at the execution of Kemm-
ler by electricity at Auburn last week, and his

paper referred at length to the new death pen-

alty. He said:

On the application of the current death resulted instantly.

The electrode of the skull cap did not leak, as asserted by
the newspapers, for one-half hour later the saturating fluid

was still there. There were no horrible writhings as pic-

tured by the honest newspaper man.
There was no question of imperfect contact raised. The

St. Louis Electric Railways.

The construction work in the extension of the
St. Louis electric street railways and the task of

equipping old lines with electrical apparatus is

proceeding rapidly, and soon the residents of

that city will have all the advantages of rapid
transit. George D. Capen, president of the I.in-

dell Railway company, said that he hoped to

have one-half the entire line, including the re-

cent extension, open for traffic by Oct. i. The
company has been delayed by the non-arrival of

material, as there is an unusual demand for elec-

tric railway equipments this season, and all man-
ufactories employed on electric railway equip-

ment are overcrowded with work.
The company is having high-speed Arraington

& Sims engines constructed at Providence, R. I.,

for its power plant on Compton avenue, near
the Missouri Pacific railroad, which is to be the

largest and most complete street railway power
plant under one roof in the world. Boulevard
poles in the middle of the street are to be used
on Washington avenue, between Third and
Seventeenth streets, and every third pole will be
surmounted by an arc light. Part of Finney
avenue and the track on Page avenue are also

FIG. 2.—ELECTRIC TRAMWAY IS A MINE—VIEW OF THE LOCOMOTIVE TAKEN 3,300 FEET FROM THE OPENING.

electrode on the spine did not fit as tightly or hold the

fluid so securely, but even then it did its work; but after

the third application of the current dried up the saturated

sponge, the edge of which burned away, allowing the brass

plate to touch the skin at the upper edge; a burn of course

resulted, but Kemmler was a corpse some time before the

second application of the current. Will any one question,

even if they do not desire to admit that Kemmler died in

the first twenty seconds, that be was dead at this time, 100
seconds after the first application of the current? Dead
without physical suffering also. This is the truthful state-

ment of the result of the first electro- execution by one who,
during its enactment, was from two to six feet from the

culprit. The true history of the first electro-execution

should read thus; Current applied; unconsciousness;
death immediately resulted; current kept ou about ten

seconds too short a time.

Within 20 seconds of the first application of the current,

no pulse could be detected at the wrist. Shortly afterward
two or three short movements of the chest took place; as

to their import see Dr, Tatura's results on dogs, namely,
in 21 out of 23 dogs killed by the application of electricity,

effective respiration survived the final heart arrest. Fair

respirations were recorded in several cases as long as four

or five minutes after the dose, which lasted only one
second, but after which the heart had not executed a sin-

gle beat that could be detected. This is why I disagree

with Dr. Shrady as to possibility of resuscitation of Kemm-
ler at this time.

There is plenty of evidence to show that respiration fol-

lowing heart arrest has been kept up in individuals sub-

jected to powerful electric stroke for some time, where
resuscitation was impossible. However, the current was
reapplied within seventy second, sas stated. As might
be expected, when its influence reached the muscular coats

of the stomach a contraction took place, causing a small
amount of mucus to ooze forth from the mouth. This is

a good indication of death also. One hundred seconds
had now elapsed at farthest since the application of the
first current.

supplied with boulevard poles. The portion of

the road from Vandeventer avenue to Taylor
avenue, south to Delmar avenue, and out Del-

mar avenue to King's highway is now in opera-

tion.

President Capen and the Board of Public

Works do not agree on the construction of the

law which regulates electric roads. The com-
pany wishes to erect a line of poles in the west-

ern part of the city for the purpose of carrying

a "feed wire." The board wishes the company
to place its feed wire on poles that are already

in position. The question of the jurisdiction of

the board in the premises has been raised by
the company, and the board claims that this

right has been delegated to it.

Chicago City Electric Light Plant.

Work on the South Side power station is pro-

gressing under direction of the commissioner of

public works. The contracts for the electrical

apparatus and engines have not yet been

awarded.

The construction division of the electrical de-

partment has been installed in new quarters at

the north end of the city hall building. The

room formerly occupied in the telegraph head-

quarters was too small for the needs of this

branch. William Carroll, superintendent of

construction, is in charge of this department.

Snap Switch.

The incandescent snap switch and fuse box,
shown in the cut, were deigned by A. Shilling-
law, electrician of Armour & Co., Chicago. The

SNAP SWITCH.

switch is exceedingly simple, as will be seen by
the cut. It is manufactured by the Knapp
Electrical Works, Chicago.

Triple Carbon Lamp.

The cut presented herewith illustrates a new
16-hour lamp, recently introduced by the Sperry
Electric company of Chicago. It is claimed for

this lamp that the light is as perfect as that ob-

tainable from a standard double carbon lamp,

and that it is more easily cared for, as it has

TRIPLE CARBON LAMP.

only one carbon rod and one mechanism, while

the life of the carbons is the same. Among the

advantages claimed for the lamp is that the car-

bons can be arranged to furnish light for thirty-

two consecutive hours, if necessary.

It is also asserted that either double or single

lamps of any make can be fitted with this car-

bon holder.
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Manufacture of Insulated Wires.
The new factor)- of the Okonite company at

a rotating movement it combines any number of

wires into a solid, well-insulated cable. If this

FIG. I

Passaic, N. J., is an exceedingly interesting in-

stitution. It contains an immense amount of

ingenious machinery for the manufacture of in-

sulated wires and cables. The factory is a three-

story brick building, 380x60 feet, with wing,

50.^120 feet, and engine and boiler room, 80
.\5o feet, adjoining. There are also carpenter,

machine and blacksmith shops on the premises.

The entire group of buildings and plant cover
an area of about si.\ acres. Four hundred hands
or more are employed, who turn out about 60
miles of insulated wire per day. Water power
is used for driving the machinery. It is fur-

nished by the Dundee canal, on which the fac-

tory is situated. In case the water power from
any cause should fail, an engine of 250 horse

power proves an efficient substitute. In the

engine room are located the dynamos for light-

ing the factory. The establishment is under the

supervision of F. Cazenove Jones, superintend-

ent, and Chris. Klotzbach, assistant superin-

tendent.

In Fig. I are shown the covering machines
where the okonite insulation is put upon the cop-

per wire. The covering process is very interest-

ing, and is accomplished in a most thorough and
ingenious manner. Wires of all sizes can be
covered with these machines.

Fig. 2 shows the cabling and armoring ma-
chines. The cabling machine has been brought
to a high state of simplicity and efficiency by

M.^NUFACTURE OF INSULATED WIRES—COVERING MACHINES.

cable is intended for submarine use, it passes to

Fig. 3 shows over 175 braiding machines,
which under the deft manipulation of female
operators, cover the okonite insulated wire with
silk braid or cord, when it is to be used for in-

side incandescent lighting.

Fig. 4 gives a good idea of the appearance of
the testing room in the factory. Here one elec-

trical e.Kpert and four assistants are continually
at work testing okonite wire by the aid of deli-

cate Thomson galvanometers.
The recent organization of the International

Okonite company and its purchase of the inter-

ests of the Okonite company. New York City,

and of Shaw & Connelly, wire manufacturers of

Manchester, Eng., for the manufacture of Oko-
nite insulated wires and cables, are now generally
known to electrical readers. It will not be long
before okonite will be manufactured abroad

—

in fact, this will be done as soon as the necessary
machinery and appliances are installed.

Col R. C dowry Honored.

Col. R. C. Clowry has been chosen a member
of the board of directors of the World's Fair.

The selection will be approved by the electrical

fraternity of the country. He has been in the

telegraph service since he was a boy, and has
worked his way through the several departments
gaining his present position by his ability, per-

sistence and application to his duties. In 1852
he entered an office at Joliet, 111., to learn teleg-

raphy, working six months before he received

FIG. 2. MANUFACTURE 0\' lNiJL\rE3 WIR

FIG. 3. MANUFACTURE OF INSULATED WIRES—IIRAIDING MACHINES.

Superintendent Jones, and resembles very little

the original machine used for this purpose. By
the second machine, where it is armored and
finished.

5i—C\BLI.'<G ] AND ,
ARMORINgJmACHINES.

any salary. At the expiration of that term,

however, he proved himself so valuable that he
was given the management of an office at Lock-
port, III, and later at Springfield, 111. This
was the beginning of an industrious career

which won the confidence of all who were asso-

ciated with him. In 1S81, when the re-organi-

zation of the Western Union was perfected, Col.

Clowry was placed at the head of the Central

division, which embraced the territory west of

Buffalo. Since that time the importance of this

district has increased beyond all expectation,

but Col. Clowry has shown himself equal to the

task of managing it, and he is thoroughly famil-

iar with the details of the entire system. In

18S5 the Board of Directors appointed Col.

Clowry acting vice-president of the company.
Col. dowry's headquarters are at Chicago. An
old associate said Gen. Stager once referred to

Col. Clowry as the most thorough telegraph

man in the country. It will, therefore, be read-

ily seen that in his selection for the position of

director of the World's Fair, the exposition

gained the services of a gentleman of recognized

ability. The honor is certainly deserved.

The Hartford Base Bail club has made arrangements
with the locai electric light company to place six big* lights

on the ball grounds immediately, provided that evening
championship games can be arranged with visiting clubs.

The managers of the club have arranged for a game by
electric light with the Baltimores.
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Electric Lighting In a London Theater.

In the accompanj-ing diagram is presented a

plan of the boiler and d)'namo rooms in D'Oyly
Carte's theater in London. The electric light

will be used exclusively in every part of the

house and for every purpose, including r,ooo

lights for stage lighting, footlights, battens,

projectors, etc. In the dynamo room there are

three Willans compound engines, ea,eh indicating

135 horse-power. On the bedplate of each is

nections are provided for pumping direct into

the boilers should necessity arise.

The exhaust main is of cast iron, and a sep-

arate branch from each engine conducts the

steam to the main, whence it may be passed
either through the heaters or directly to the at-

mosphere, the manipulation of two simple valves

effecting the double purpose. When the en-

gines are not running, live steam can be used in

the heaters.

FIG. 4. MANUF.VCTUKE OF INSULATED WIRES—TESTING ROOM.

carried a Siemens shunt-wound dynamo driven

direct at a speed of 350 revolutions per minute,
giving an output of 650 amperes at no volts.

Each engine has a steam separator fixed on its

own bedplate. The engine foundations are

completely isolated from the walls for the pur-

pose of insuring freedom from vibration in the

main building.

Steam is supplied by three powerful locomo-
tive boilers, at a working pressure of 140 lb. per

square inch. The flue from each boiler is carried

by a downtake into the main flue under the

floor; the dampers are in the downtakes, and
are worked with a long rod from the firing end
of each boiler. The steam main is of wrought

Two sets of storage batteries are used for

supplying current to the offices, during the day-
time, and are so arranged that they can be con-

nected up into three sets of 72 volts each, so

that they may be charged off the no volt circuit

during the night and discharged at no volts in

the daytime.

Three air fans are used, each driven by an in-

dependent electro-motor, two of them exhaust-

ing foul air from the auditorium and one for

forcing fresh air into the building. After leav-

ing the fan the air passes over a coil of pipes

and along conduits in the basement, and enters

the auditorium at suitable places. The coil can

be used either for heating or cooling the air.

ELECTRIC LIGHTING IN AN ENGLISH THEATER.

iron with copper expansion joints between the

boilers, and copper branches to each engine.

Three Berryman heaters have been put in,

one for heating the boiler feed water, and the

other two for circulating hot water for heating
coils and lavatories. Behind the heaters is a

wrought iron feed tank, arranged with a grease-

separating apparatus, and on one end of this

tank the boiler feed pumps are placed. These
are quadruple-acting and are in duplicate, each
set being capable of supplying the boilers under
full load. They are arranged to pump through
the heater at boiler pressure, but alternate con-

The cut is reproduced from London Engineer-

Pin Electrical Counting IWachine.

In ED interesting article on the work of the census

department at Washington, .\mos J. Cummings refers to

an electric counting machine used by the clerks to verify

their work. It is estimated that the use of these machines
will save the government over §500,000, Each machine is

worked by a young man. Upon the table to his left there

is a pile of punched cards. In his front you see a com-
mutator or circuit closer, bristling with pins. It has a pin

for every hole that might be punched in the card. A plate

perforated with holes to correspond with the pins is be-

neath the commutator. There is a hole for every pin. A

glass case containing a large number of indicators stands
back of the plate. Each indicator has a dial and hands
like a clock. The operator places a punched card, re-

sembling the diagram above, over the perforated plate, and
pulls the commutator down upon it by pressing a pedal

.

All the pins are brought in contact with the card. Where
there are no holes they will stop at the card and go no
further. Where there are holes the pins pass through to
an electrical contact below. Each pin passing through a
hole closes an electrical circuit. This circuit controls the
hands of the dial on the indicator. The unit hand moves
a point to the music of an electric bell, and all the informa-
tion conveyed by the holes is distributed and aggregated at
a touch of the finger. As the cards are run through the
machines they are thrown into an electric sorter which
distributes them according to their peculiarities. Just now
these machines are employed in tabulating special claims.

Lamp Hanger.
In the accompanying cut is illustrated a new

form of lamp hanger. The lamp is entirely sup-
ported by a hook on the line wire supporting

LAMP H.4.NGER.

frame, which engages with a steel pin in the

hood, thus taking all strain off the raising and
lowering cord. The cord is not in use except
when employed for raising and lowering and
will therefore last much longer than if used to

support the lamp. Cutting or untying the cord
maliciously cannot drop the lamp, because to

disengage it from the hood, the lamp must be
raised about six inches by the cord.

AVhen used to support a lamp over the street,

the sheet steel hood is supported by cross wire

or cable and held in position by a small wire or

cord running to the pole. This makes it possible

to place the lamp at any point over the street.

If it is desired to trim the lamp at one side of

the street as in case of wires interfering, the po-

sition cord can be released and the raising and
lowering cord will draw the hanger to one side

of the street and release the lamp which will

then come straight down. When trimmed it can
be pulled into engagement with the hood. The
hanger with lamp is then drawn along the cross

wire to its proper position over the street. The
hanger is manufactured by the Forest City

Electric Works of Cleveland, O.



94 WESTERN ELECTRICIAN. August 23, 1890

'ym
EVERY SATURDAY.

FXJBLIC-A.TIOTr OKFICES:
6 Lakeside Building, - - CHICAGO

Tfleplione I740.

W. A. KREIDLER, Editor and Pablisher.
J. W. DR-KEKSON, I

.T.B. OHARA. J-Aeeoclate Edltore.
P. L. PERRY. 1

A. C. DURBOROW, JR., Boeinesa Manager.

Eastern Office: 534 Temple Court,New 5l''ork.

W. B. TexpLS, Manager.

Trade Supplied by Western News Co.
COPYKIGHT. — Not only the tide, but the entire contents of

each number of the Wehtern Electrician are copyrighted.
ThlB paper la entered at the Chicago Poatofflce as mail matter of

the second class.

SUBSORIFTION, In advance, postage prepaid, $3,00 for a foil

year of 53 nnmhere: in clnbs of fonf or more. 82.50, with free

extra copy for eii^ht eubscriptione; foreii^coanlrres, $5.00ayear;
single copies, ID cents. When change of address ie requested, the

old address as well as the new sbooid be given.

CORRBSPONDENCE relating to electricity, or any of its prac-
tical applications, is cordiallv in\ited, and the co-operation of all

electrical thinkers and workers eameetly desired. Clear, con-
cise, well written articles are especially welcome: and commnni-
catlont*, views, ne^T^ items, local newapaper clippings, or anv in-

formation likely to interest electricians, will be thankiully
received and che'erfully acknowledged.

ADVERTTSINQ.—The Western Electrician—(/le on/j/ gen-
eral electrical papier published in the ir*-*/—thoroughly
covers a territory excimlvehj iis own. This is a claim which can
BS MADE BT NO OTHER ELECTRICAL JOURNAL IN TUE UNITED
States. Electrical merchants and manufacturers desiring West-
ern trade will appreciate the unequaled value of this journal
as an advertipine medium In its special field. Advertising rates

are moderate, and will be promptly furnished on application.

CONTENTS OF THIS NUMBER.
PAGB.

The Electrical Section of the World's Columbian Exposition. Il-

lustrated 89, 90

Electric Tramway in a Coal Mine. Illustrated 90, 91

The Copper Market 90

Memorial to Congress 90, 91

The Execution of Kemmler qi

St. Louis Electric Railways 91

Snap Switch. Illustrated 91

Triple Carbon Lamp. Illustrated 91

Manufacture of Insulated Wire. Illustrated 92, 93

Col. R. C. Clowry Honored 92

Electric Lighting in a London Theater. Illustrated 93

An Electric Counting Machine 93

LampH anger. Illustrated 93

Editorial 9t

Phiitographiog the Electric Spark. Illustrated 95

Maintenance of High Tension Circuits. By Alexander Dow 95, 96

Wall Bracket. Illustrated 96

Switch for Incandescent Circuits. Illustrated 96

Oil Purifier. Illustrated 96

Wood or Metal Poles for Electric Railways 96, 97

Victory for the Brush Company in Its Double Carbon Lamp
Suit 98, 99

DEPABTUKM ret.

Correspondence 99, 100

The Electric Light 101

The Electric Motor . lol

The Telegraph 101

Electrical Patents 102

It has happened in the history of the National

Electric Light association that action has been

taken too hastily in matters of the highest im-

portance. In view of the fact that such a vast

number of resolutions is hurled into the con-

vention, ill-advised action is by no means sur-

prising. An illustration in connection with the

World's Fair question will be clearly remem-

bered by those who attended the convention at

Niagara Falls a year ago. The association by

hasty action virtually committed itself in favor

of New York City as the site for the fair, in spite

of the urgent protest of many members that no

partisan action be taken. The heated talk in

convention stirred up quite a little ill-feeling

and no good end was subserved by the passage

of the resolution. If matters relating to the

World's Fair come before the association at

Cape May we trust that no hasty action will

close the consideration of the subjects discussed.

If resolutions are introduced, pledging the hearty

co-operation of the association in making suc-

cessful the electrical section of the exposition,

they will doubtless receive the hearty indorse-

ment of the members. The same thing may be

said of all resolutions of a general character re-

lating to the fair; but when it comes to specific

matters wc trust that every caution will be e.\-

ercised. For example, we trust that the associa-

tion as a body will not make any petition or

recommendations to the authorities of the fair

to endeavor to influence the latter in their selec-

tion of persons to fill any of the offices in their

gift. Such action, we think, would be ill-timed,

and mi,a;ht tend to cause dissension in tlie asso-

ciation. By all means let the association do

everythins^- to advance the interests of the

World's Fair, but let no resolutions be introduced

that might jeopardize the unity of spirit in

which the members should dwell together. The
association has an opportunity to gratify the

wishes of Chicago and in fact, the entire West,

by conforming to their earnest desires in this

respect.

The ne.xt issue of the Western Electrician
will contain a stenographic report of the con-

vention of the National Electric Light associa-

tion, which meets at Cape May, August 19th,

20th and 21SI.

resent most com|)letely the advance which has
been made in the art.

Col. R. C. Clowry, Chicago, has been
chosen a director of the World's Columbian
Exposition. Col. dowry's life-long experience

in the telegraph service makes his appointment
especially fitting. The electrical fraternity has

in him a capable representative, and he will un-

doubtedly look after its interests in the prepara-

tions for the great event.

On account of the convention of the National

Electric Light association the Western Elec-
TRici.AN is printed this week several days in

advance of the date which it bears. A con-

siderable amount of matter appearing in this is-

sue, was prepared especially in view of the meet-

ing. The Western Electrician trusts that the

convention will be one of the most interesting

and enjoyable in the history of the association.

From time to time mention has been made in

these columns of the applications of electricity in

mining work. Readers of the Western Elec-
trician recognize the fact that electrical work-
ers are devoting more and more time to this

field. In the present number is illustrated an

electric toamway in operation in a Pennsyl-

vania coal mine and some account of its

working is presented. The inventor of

the locomotive used on the line was re-

cently asked whether in his tests with the

machine he had noticed an increase in traction

as a result of the passage of the current from
the wheels to the rails. He replies in the

affirmative. He had instituted a long series of

experiments with the object of settling the ques-

tion to his satisfaction. Some of the grades

that were ascended by the coal trains were so

steep that he was convinced that they could not

have been surmounted had there not been in-

creased traction due to the passage of the cur-

rent to the rails.

We present in another column an article con-
taining facts and probabilities in regard to the

electrical section of the World's Fair. A view of

the Lake Front where it has been thought the

building containing the electrical exhibit would
be located, and a map showing .several of the

pr.oposed sites are given in connection with the

article. Innumerable obstacles have been en-

countered by the authorities in their efforts to

secure proper sites. Such difficulties in view of

the magnitude of the undertaking were inevi-

table, although, perhaps, they were not expected.

There is no reason for believing that the diffi-

culties already encountered and the obstacles

which still remain to be discovered will jeopard-
ize in any respect the success of the World's
Columbian Exposition. The fair, in the great

majority of its departments, will be infinitely

superior to any exposition ever organized. We
believe this to be particularly true of the elec-

trical exhibit, with which the display at the

Paris exposition will be able to hold no com-
parison. There is every reason for believing

that electrical companies throughout the country

will co-operate to make the electrical section rep-

In this issue is presented an unusually inter-

esting and practical paper by Alex. Dow, on the

maintenance of insulation on high tension over-
head circuits. Insulated wires of good quality

can be had in abundance, says Mr. Dow, but the

trouble commences ofttimes when they are put
into the hands of linemen. "What shall it profit,"

it is asked, "if the insulation be one megohm per
mile for ninety-nine feet between poles and the

last six inches of such stretch be split and wired
by a too tightly twisted tie wire?" After a good
wire is selected it should be well stretched. To
attain this result good workmen must be em-
ployed. Mr. Dow follows with a number of

practical suggestions which will, we think, com-
mend themselves to every one interested in the

maintenance of overhead wires. Unquestion-
ably a very large per cent, of the faults in aerial

circuits are traceable to a disregard of practical

precautions such as those suggested in the paper.

An interesting question has been raised at

Rochester, N. Y., where the street railway lines

are being changed into an electric system. The
residents of Lake avenue, a very handsome
drive, petitioned the council to allow the street

car company to erect steel poles instead of

wooden supports, as it was thought the former
would not be so conspicuous. The superintend-

ent of the fire alarm system opposed the measure
on the ground that public safety demanded
wooden poles. He said, while the current em-
ployed in the operation of street cars was not
dangerous to life, the chances for fatal or serious

accidents in cases of broken electric light wires

coming in contact with the trolley wires would
be greater with steel than with wooden poles.

With proper connections, however, there should
be no danger from this source, and if the con-
struction of the overhead lines was not first-

class, the substitution of wooden poles would
not help matters much. The council committee
took this view of the question after much dis-

cussion, and granted the property owners the

request.

Elsewhere in this issue is presented an ex-

tract from the paper issued by Dr. Fell at the

meeting of the microscopical society at Detroit.

The topic which he discussed is the execution

ofKemmler by the application of electricity.

Dr. Fell was present when the condemned
murderer was put to death, and his ideas are

given as a matter of news, not because we
sympathize with them. Dr. Fell, we believe,

was the inventor of the chair in which Kemmler
met his death, and if for no other reason it

might be assumed that he would naturally desire

to put himself on record asbelieving that the first

experiment with "electro-execution"—to use his

word—was entirely successful. Nothing in the

doctor's paper leads us to change in any way the

views which we expressed last week. The
execution was in every respect a failure, and
we trust that no further experiments of the

kind will be made. We hope the Electric

Light association at the Cape May meeting
will express its condemnation of electrical

execution in unmistakable terms. It is

interesting at this time to look over the action

taken at the last meeting of the association in

regard to electrical execution. In its report on
the matter the committee on state and munici-

pal legislation, stated that while its members be-

lieved the electrical execution act should be re-

pealed, yet they thought if it was to be enforced

the punishment should be conducted in accord-

ance with humane ideas. The committee there-

fore recommended that a special dynamo de-

livering current at a pressure of 10,000 volts be
constructed specially as a death-inllicting ma-
chine. After some discussion the recommen-
dation was adopted by the convention. No
further action was taken, we believe, to secure

the adoption of the recommendation in New
York state, for the reason that it was deemed
inadvisable to move in the matter, while the

constitutional question was still undetermined.

.\fter that was disposed of it was too late for

the committee to take any action which would
have led to an amendment in the law.
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Photographing the Electric Spark.

At a recent meeting of the London Photo-

graphic Society Sir Henr.v Trueman Wood read

a paper on photographing the electric spark.

He referred to the instances in photographs in

which bright flashes of Ughtning were represented

by dark lines in the position. These dark flashes

were noticeable in photographs of lightning

flashes of which reproductions appeared in the

Western Electrician of July ^6th. They

PHOTOGR.\PHlNG THE ELECTRIC SPARK.

were not as plainly marked, however, in the en-

gravings as in the photographs. Sir Henry
Trueman Wood said it had been suggested that

the dark lines might be due to oxides of nitro-

gen, produced by the flash and remaining in its

path, the line of nonactinic material thus pro-

duced appearing in the photograph against

the background, illuminated perhaps by sub-

sequent flashes. The paper continues as

follows:

The idea occurred at the time to myself, and

PHOTOGRAPHING THE ELECTRIC SPARK.

probably to a good many others, that the matter

might be solved by means of the Wimhurst in-

duction machine, the powerful sparks of which
form no bad imitation of lightning flashes. Mr.

Clayden probably settled the matter as to the

way in which the "black flashes" were produced

by taking photographs of the spark and expos-

ing the plate before development to diffused

light, when darkened lines were the result, thus

showing, it must be admitted, to the surprise of

PHOTOGRAPHING THE ELECTRIC SPARK."

many, myself among the number, that it was

merely a case of reversal of the image. I had
not the chance of using a Wimhurst machine

until a short time ago, but I thought it would be

interesting to try whether one could get any-

thing which would justify the theory. It seemed

to me that if the plate were exposed immedi-

ately after the passage of the spark against an

illuminated background, supposing the spark

marked out its passage in the air, as has been

PHOTOGRAPHING THE ELECTRIC SP.ARK.

suggested, then some record ought to be found
on the sensitive plate. I made a good many
trials to this end, making the exposure immedi-
ately I could seethe spark, which, of course, was
really after it had passed : but I was not able to

discover the faintest trace of anything on any of

the plates exposed. Subsequent experiments,

however, showed that it was very easy to get

the image of the spark, either in its usual condi-

tion or entirely reversed, if the spark was pho-

tographed with an illuminated background be-

hind it, and the exposure on the background
continued for a sufficient time after the passage

of the spark; or if, when the spark was photo-

graphed against a dark background, a subse-

quent exposure to an illuminated background
was made. The illuminated background was
simply a screen of tissue paper with an arc

lamp behind it. It was placed a few inches be-

hind the terminals of the machine. The cuts

show the most perfect reversal was obtained by
a preliminary exposure of two or three seconds,

and a subsequent exposure of about five. By a

still longer continued exposure a re-reversal

took place, and the spark in the print was again

indicated by a white line. There were also

many cases of partial reversal, in which the

image was reversed at one end and not at the

other, or reversed at the sides, and not at the

center. That is to say, the positive print showed
a white central line or core, bounded by dark

edges. It appears a rational conclusion that in

these cases the reversal had commenced along

the sides, but had not reached the center.

Where a background was employed, of which
half only was illuminated and half dark, the re-

versal took place only in that portion of the

spark which had behind it the illuminated por-

tion.

All the experiments, it appears to me, go to

confirm the theory put forward by Captain Ab-
ney, and elaborated by Professor Meldola, as to

the cause of the reversal of the photographic
image—namely, that the bromine set free by
the action of light begins, as soon as a certain

quantity has been liberated, to combine with the

reduction product originally formed, thereby

forming fresh bromide of silver, and re-sensi-

tizing the portion of the plate where the effect

is produced.
It may be worth mention, as a reminder to

those who may be inclined to try experiments

with the Wimhurst spark, that the analogy be-

tween it and the lightning flash must not be
pushed too far. For instance, when some pho-
tographs were shown, in which the lightning

flash was shown broadened out by motion of

the camera, it was naturally objected that pho-
tographs of the induction spark taken on a
rapidly revolving plate, showed no apparent
movement. The observations, which Mr. Preece
has caused to be taken in thunder storms by the

Post Office telegraph instruments, indicate that

lightning flashes have often a duration of def-

inite amount, quite sufficient for movement of

the camera to blur or enlarge the photographic
picture.

Another interesting result obtained by photo-

graphing the electric spark is that a measure of

its duration may be obtained. I am able to

show you some photographs of the spark taken

on a rapidly rotating plate. The plate, or film,

for many of the photographs were taken on
paper, was mounted on a disc which was rotated

by an electro motor at a speed in some cases

exceeding 2,000 per minute. The largest disc

was 20 inches in diameter; the smallest about 4
inches. Of course, the larger thedisc the greater

the circumferential speed, but in practice the

motor I was using could not drive the large

discs at a very high speed, and the greatest

speed I got was with a disc of 8 inches in diam-
eter (effective) running at 1,500. This gave a

speed of 600 inches per second at the point

when the outer end of the spark was photo-

graphed. There is no perceptible difference in

the width of a spark taken when the plate is

stationary and that of one taken when the plate

is running full speed, and certainly it is not dis-

placed to the extent of the twenty-fifth of an
inch. It follows from a simple calculation that

it does not last the 10,000th part of a second.

Lebanon. Mo., is to have an electric street railway. .-Xt

a meeting of the city council, an ordinance preEented by
W. N. Allen of Clinton, Mo., was unanimously adopted,

granting to the Lebanon Light ..\: Water company a street

railway franchise for a period of 40 years. The line will

run on the principal streets of the city to the magnetic
well and the new hotel, maki'-g about five miles of street

railway within the city limits. Work is to be commenced
within 60 days, and the road will be completed and in

operation in two or three months. The electric light plant

being put in by the same company will be completed by
October. The company is also building a Jjlioo.ooo hotel

near the magnetic well.

Maintenance of High Tension Circuits.

By Ale.x. Dow.

The rule that high insulation is a necessity to

the operation of high tension circuits is gener-
ally accepted. The occasional publication of a
series of insulation tests made, not on laboratory
samples of wire, but on actual circuits, is evi-

dence that some managers are trying to live up
to the rule, and the figures sometimes show that

success is secured. But it will not be denied
that there is room for improvement; that the
stations where leaks and grounds and short cir-

cuits are the order of the day (and night) out-
number two to one those where fairly high in-

sulation of circuit is maintained.
Please note the word maintained. It is not

attained. There are few new circuits these days
which do not give a perfect test when first com-
pleted. The attainment of high insulation is an
eveiyday occurrence. Its maintenance for

many days under ordinary conditions of opera-
tion is rare.

The stations operating high-tension under-
ground circuits must be exempted from these
strictures. With such stations high insulation is

an absolute necessity. They have no option be-
tween maintaining it and shutting down entirely.

A few of the causes which tend to make
trouble on serial circuits are noted in this paper,

and some suggestions made, 'which may aid

those seeking improvement.
First in order comes the insulation next to the

wire; the covering in which it is enveloped.
Underwriters' wire is out of fashion now, and
there is a wide choice of superior insulations.

The claims made for some of these wires form
an interesting part of the advertising columns in

electrical journals; and doubtless we will soon
have an insulation capable (as per advertise-

ment) of automatically pulling off fallen tele-

phone wires, chopping down trees, and removing
the debris, shaking out crosses, and daily report-

ing its own resistance as a megohm or more.
Our friends, the manufacturers, will furnish

now (for a consideration) wires that do not fall

much behind that ideal. But our friends do not

go far enough. They furnish the wire and leave

it to the tender mercies of our linemen, to be
put up according to their own light, and the re-

sults are not always as expected.

Linemen's methods vary about as linemen do;

and it is not too much to say that a circuit of

underwriters' wire strung by one lineman, ac-

cording to his ideas, will test as high and operate

as well as a circuit of the best "million-foot

order" wire strung according to another man.
For what shall it profit if the insulation be one
megohm per mile for 99 feet between poles, and
the last six inches of each stretch be split and
ruined by a too-tightly twisted tie wire? Or, if

every joint be a leaking place, and the leaks be
united in one continuous streak of surface con-

duction by the weather-bleached and rain-satu-

rated outer braiding?

The theor)' of the insulating covering is that

it shall be a non-conductor, and shall interpose

itself continuously between the copper and any
conductor which might divert current from its

proper course. The covering of any good wire

is a non-conductor, but does it continue so

while in use? As to its body, we can say, yes;

as to its outer surface, no. The outer braid or

tape bleaches under the action of sun and rain,

or becomes filled with smoke and dust; and so

ceases to repel moisture as it did in its first

glossy newness. AVhen moist it is a partial con-

ductor. Then if the covering be cracked or

split in handling, or badly re-insulated at joints,

moisture may communicate from the outer sur-

face to the copper, and the partially conducting

outer surface so become charged throughout its

entire length, which condition is not according

to theory. The moral is, that after a good wire

is selected, it must be well strung. Do not let

stretches lie in the street before pulling them
up, while wagons drive over and split the insula-

tion. That is a common occurrence. If you

have a contrary opinion, just watch your

men string the next loop down town. Do
not drag the wire around corners and over

guy wires by main strength and awkwardness.

Put a man at the turn to ease it round. I'o not

tie it with a Western I'nion tie of the same size

wire, and twist up the tie with S inch pliers till
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both tie and line wires strip. L'se a long tie,

two sizes smaller than your line wire, and make
the Helvin or crossed tie, and your wire will be

held perfectly firm, while your braiding will be

Intact. I>o not wrap three or four layers of

sticky tape round the joints, and imagine that

you have thereby restored the original ini;ula-

tion. You have not; even if a multitude of line-

men testify by their works that they so believe.

First, you want a good tape. There is a wide

choice in tapes, and two-thirds of them are of

no account. Then you want to consider the

nature of your insulation. It is probably a

braid saturated with a wa.\y compound. The
braiding is something you cannot reproduce

with linemen's lingers; but the tape is a sufficient

substitute. The compound you can obtain from

the wire makers in shape of a paint. If your

particular maker does not supply a paint, some
of the other paints will do. There are several

of them; and the insulating power is not neces-

sarily proportiona' to the badness of the smell.

When the wire was insulated in the factory, it

had first a coat of compound, then a braid;

another layer of compound and another braid;

and so on un'il the necessary thickness was ob-

tained. You can insulate your joint in just the

same way, and it will be well insulated. And if

the end of the tape should seek to unwrap, a

few inches of twine will make it secure.

The ne.xt consideration is the insulation of

supports. The glass insulator is about as satis-

factory a support, mechanically and electrically,

as can be devised; especially if it be of the

double petticoat pattern. Those who have had
e.vperience with long telegraph lines know that

the shape of the insulator has much to do with

the insulation resistance; and the adoption of the

double petticoat shape by the British (lovern-

ment Telegraph department is a strong indorse-

ment of its advantages. Porcelain knobs are

not fit for high tension work. Their enamel
cracks, and they absorb moisture. Their shape

is convenient sometimes, but glass insulators of

the same shape can be had, and are much supe-

rior.

The glass is usually the last insulation of the

circuit. This need not be, for the pin and
cross-arm which support it are wood; and dry

wood is a very good insulation. The pin and
arm when they come from the factory are usual-

ly dry, but they absorb moisture from every

rain, and form an earth connection through the

wet pole. Linemen, who have to handle live

circuits, will tell you so. Of course the pin and
arm are painted, and should not absorb mois-

ture, but the painting is very perfunctory, and
the base of some of those red paints is iron

oxide, which is not (piite an insulator. If, in-

.stead of buying the red-painted pins and arms,

you will buy them unpainted; dry them, and
paint them thoroughly with the paint you use

for joints, you may feel sure that they are aid-

ing in the insulation instead of, as heretofore,

reducing it. Some manufacturer of cross-arms,

who has room in his dry-kilns to bake the wood,
and space elsewhere for a dipping tank for in-

sulating paint, might put such "high resistance"

arms and pins on the market to his pecuniary

advantage.

An alternate current primary circuit was be-

ing moved one day this summer. ,\ stretch of

wire, covered witn one of the best insulations,

was left for the night lying on a red-painted

cross-arm. Over night there was rain, and the

"detector" showed the circuit grounded. In the

morning the linemen found a deep groove
burned in the arm. That pine cro.ss-arm had
conducted enough current to burn it like a

blow-lamp llame.

A guard wire strung on top of the poles will

prevent a lot of trouble; not stapled to the

pole like a fence wire, as is too often done.

Those stapled wires will pull loose, and make
crosses instead of preventing them. String a

No. 6 steel wire on glasses in good shape, and it

will not only stop falling telephone wires, but

will brace up the whole line. If your 'ircuit is

much exposed to lightning, you can make your
guard wire act as a lightning rod by grounding
it every 500 feet. The ground wire should not

be run right down the pole, but should be led

diagonally, like a guy, to a point as low as pos-

sible on the next pole of the line,

Finally, there is .something wrong in a station

when the linemen are unable to keep the
"trouble hook" clear. The criterion of a good
lineman is not the prompt location and removal
of circuit troubles, but the freedom from inter-

ference of the circuits for which he is respon-
sible. Perhaps he has too much to do, and can-

not finii time to strengthen the weak places until

they compel attention by breaking down. If so,

the fault is false economy. .\ lineman should
have time to patrol his circuits, and should have
every facility for their maintenance. .\ good
man will not be idle, even if his work does not

show a direct return in revenue. The smallness
of the repair and rebate accounts is his credit.

Troubles will come while there remain with us

bad weather, and telephone men, and the total

depravity of inanimate things; but the troubles

that are due to bad lonstruction, and the ordi-

nary wear and tear, and causes that may before-

seen, should disappear for ever.

Wall Bracket.

The steady demand for higher insulation,

which has led to the production of good weather-
proof wires, has also resulted in the design of a

better quality of insulators and of surer means
of supporting them. The supporting device, or

"Springfield bracket," shown in the cut, is man-
ufactured by the Great Western Electric Supply

WALL BRACKET.

company, Chicago. Being made of malleable
iron, with a ribbed arm and a hollow screw, it is

very light, strong and tough. The split screw
has a slight give to it and grips the insulator

tightly. The wall plate is so shaped as to give
a large spread with very little metal.

Switch for Incandescent Circuits.

Simplicity of construction, efficiency in opera-
tion and cheapness are claimed for the incan-
descent double pole switch, shown in the
accompanying cut. The illustration shows
the contact bar resting on the insulated ratchets.

To close the circuitit is only necescary to

turn the handle to the right and the bar will

climb the grade and take a horiz:intal position

SWITCH rou INrANIlESCr.NT CEIiCUns.

on the brushes fixed on both sides. A second
turn gives an instantaneous break, the bar being
thrown by the force of the spring about 3-16
of an inch. The ratchets are made of insulating

material, as is also the block supporting the
contact bars. Small slots cut sideways in the
center block aid in throwing the contact bar of

the ratchet the necessary distance. To convert
the switch into a single pole switch it is only
necessary to remove the outer contact brush.
The device is made by the Illinois Klectrical

Material company, Chicago.

Oil Purifier.

The accompanying cut illustrates the Perfec-

tion oil purifier recently introduced by the Illi-

nois Electrical Material company of Chicago. It

is stated that this device serves for the storage

on. I'URIITEK.

of oil as well- as purifying it, and that by adopt-
ing it oil tanks, cabinets, etc., may be discarded.

The inventor also asserts that it will effect a

considerable saving and relieve engineers of the

work of cleaning oil tanks, etc.

Wood or Metal Poles for Electric Rail-

ways.

The introduction of electrically operated street

cars in Rochester, N. Y., has raised the question

of safety of steel and iron poles for supporting
the trolley wires, and an interesting controversy
is now in progress in that city. The original

ordinance granting the company the right to

change its system from horses to electricity,

provided that iron poles should be erected in

the business districts and wooden poles in resi-

dence portions of the town. This provision

was opposed at the time by the superintendent
of fire alarm, but his protest was not heeded.

The question has again been raised by the ap-

plication of the company for permission to erect

steel poles on Lake avenue, one of the finest

drives in the Flower city. This request was made
on behalf of the taxpayers, who desired steel

instead of wooden poles. The committee of

electrical control, acting under instructions from
Superintendent Barnes, advised the council to

refuse the request. In a communication to the

committee on this subject Superintendent Barnes
says:

Accidents in the use o£ electricity, as in the use of every-

thing else, are inevitable. It is our duly to insist that

everyth'ng shall be done that can be to render the use of
electricity harmless, especially as regards human life in the

event of the occurring of an accident. If iron or steel poles

are erected and used by the railroad company, and if an
electric light wire should, by reason of a high wind or

o herwise, break and fall upon any suspension, guy or

other wire attached to an iron or steel pole, or come in

contact with any iron or steel pole in any other manner,
the inevitable result will be that the high current used in

electric lighting will llow through the iron or steel pole

with which contact is made, and any person touching such
pole is almost certain to be killed. Of course, in the event
of iron or steel poles being erected, there might be no fatal

accident in Rochester for many years. The point that I

make, however, is that when iron or steel polesare erected

the conditions are all made perfect to cause fatal accident.

It is proper that I should call the attention of your com-
miuee 10 the fact that although, population being con-
sidered, there are more electric lights in Rochester than in

any other city of the country, and although our streets have
been lighted for more than ten years with the arc light

system, we have failed thus far to have any fatal or serious

accident caused by the electric cu'rent All of the wires

erected and used by the various electric companies in this

city have been erected anil used under my super\'ision.

In other cities fatal or serious accidents caused by the
arc light current have been more or less numerous. I be-

lieve these facts give me the right to claim that these sug-
gestions which I have made with reference to the manner
of putting up the system of wires now in use have been
valuable.

When the matter came up for consideration in

the council, a resolution was presented, pro-

viding that wooden poles be used throughout
the city, but it was not adopted, the aldermen
dividing even on the subject.

It should be borne in mind that there is no
question as to the safety of the current used in

the street car systems, and it would seem that,

with proper construction, there should be no
danger from contact with other wires.

The committee on electrical control after the
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meeting of the council granted the street car

company the right to erect steel poles on Lake
avenue. As the company has 500 steel poles on

hand the work will be pushed ahead immedi-

ately, and the officers say cars will be running

on this line within three weeks. This wrll com-

plete the line from the center of the city to On-
tario Beach, a distance of about ten miles. A
generator will be placed temporarily in the

Brush company's station at the lower falls, and
current will be supplied from this point for the

operation of the line until the company's per-

manent power house at Center street is com-
pleted.

National Electric Light Association.

Appended is a list of topics prepared by the

committee on papers of the National Electric

Light association for the convention at Cape
May August 19th. The name following the

topic is that of the member who has been asked

to prepare a paper or open the discussion on the

subject. The list follows:

Electrical Industries and the World's Coluaabian Fair

—

J. P. Barrett. Chicago
Electric Light as Supplied to Steam Railroads—W. H.

Markland, Alloona. Pa.

Standard of Economy in the GeneratioQ of Power and
Steam Under Best Conditions— Editor of Foioer-Steam,

New York.
Triple E.xpansion High Speed Engines for Central

Station Work—E. F. Williams. Beloit, Wis.

The Model Boiler-Room and the Duties of a Fireman —
Jarvis B. Edson, New York.

Ferranti Station. London, Eng.—Caryl Haskings, Lynn,
Mass.
The Proper Ca-'e and Mana^^ement of Alternating Cur-

rents—T Carpenter Smith. Philadelphia.

Distribution of Energy by Alternating Currents and
Transformers, and the Proper Method of Proportioning

Conductors—A. H. Rohrer, Lynn, Mass.

The Proper Basis for Determining Electric Motor Rates

—H. L. Lufkin. New York.
Actual Cost of Furnishing Arc Lighting (1,200 Candle

Power and 2.000 Candle Power Lamps) Under the Best

Possible Conditions—J. C. Ayer, St. Louis.

Municipal Ownership of Electric Lighting Plants—M.

J. Francisco, Rutland, \'t.

Accidents in Electric Lighting Stations and Plants

—

Prof. Charles R Cross, Boston.

Care and Labor in Electric Light Stations, and Its

\'a!ue—A. J. DeCamp, Philadelphia.

How Can the National Electric Light Association Best

Serve the Interests of Central Station Companies?—C. R.

Huntley. Buffalo, N. Y.

The reports of the following committees will

be considered by the convention:

Committee on National Insurance Rules, George Cut-

ter, chairman; Committee on Electrical Data. A. ]. r)e-

Camp. chairman; Committee on Copper Tariff, Charles A.
Brown, chairman; Committee on Underground Conduits

and Conductors, Joseph E. Lockwood, chairman; Commit-
tee on Revision of Constitution, M. J. Francisco, chair-

man; National Committee on Legislation, Allen R. Foote,

chairman; Committee on Relations between Manufactur-

ing and Central Station Companies, Marsden J. Perry,

chairman; E.^ecutive Committee, C. H. Huntley, chairman;

Finance Committee, John A Seely; Secretary and Treas

urer's Report, Allen R. Foote.

At each session of the convention a call will

be made for the proposal of questions and for

the introduction of resolutions to be considered

at subsequent sessions.

Members desiring to take part in the discus-

sion of any subject stated or proposed, who send
their names to the secretary previous to the time

appointed for its consideration, will be called

upon by the president, and be given time before

the subject is opened to the convention. By
this means every member can secure recognition

and time to express his views fully on any sub-

ject that may come before the convention.

An announcement of an order of proceedings
will be made for each day on the preceding day.

The subjects and reports will be taken up in the

order there named, and will be held under con-

sideration until finished. Each afternoon ses-

sion will be prolonged until the calendar for the

day has been cleared.

Secretary Foote has prepared a neat little

hand-book for the use of visitors to the conven-
tion. It contains information about Cape May,
time tables, lists of the officers of the associa-

tion, etc.

Giles, Bro. & Co. of Chicago, have designed
a neat little button for members of the associa-

tion. It is a solid gold front and hard enamel.

The design represents four of the electrical

fields of usefulness.

It will be of special interest to all those at the

convention to learn that the i2ih annual Rhode

Island clam dinner, tendered to the electrical

fraternity by the American Electrical Works of

Providence, R. I., will take place at the Vue de
I'eau Club on Saturday, August 23d. Lunch is

set for 11-30, A. M., and the clam bake opens
at 3 p. M. The reception committee comprises

Marsden J. Perry, Providence; J. J. Carty, New
York; Henry B. Cram, Boston; John I. Sabin,

San Francisco; E. B. Baker, New Haven and W.
H. Sawyer, Providence*

Victory for the Brush Electric Company
in its Double Carbon Lamp Suit.

Below will be found the full text of the de-

cision of Judge Brown of the United States

Circuit Court in the case of the Brush Electric

company against the Western Electric Light
and Power company of Toledo, and others.

The suit was instituted 10 secure an injunction

restraining the defendant from using an arc

lamp manufactured by the Western Electric

company of Chicago, alleged to be an infringe-

ment of the plaintiff's patent for a double carbon
arc lamp, issued to" Charles F. Brush in 1879.
The case was argued in the first part of July
before Judges Brown and Ricks. The decision

of the court is in favor of the plaintiff, an in-

junction being granted. Judge Brown's opinion
with which Judge Ricks concurs, is as follows:

This was a bill in equity to recover damages for the in-

fringement of letters patent No. 219,208, issued September
2, 1S79. to Charles F. Brush for an electric lamp. In the

introduction to his specifications he states that his invention

relates to electric lamps or light regulators; and it consists:

1. In a lamp having two or moresetsof carbons adapted
by any suitable means to burn successively, that is, one
set after another.

2. In a lamp having two or more sets of carbons, each
set adapted to move independently in burning and feeding.

3. In a lamp having two or more sets of carbons,

adapted each to have independent movements, and each
operated and influenced by the same electric current.

4. In a lamp having two or more sets of carbons, said

carbons, by any suitable means, being adapted to be sepa-

rated dissimultaneously, whereby the voltaic arc between
but in a single set of carbons is produced.

5. Is immaterial.

To effect this result, he employs and shows a system of

mechanism, of which a lifter "D" is a prominent feature.

This lifter has a movement imparted to it by magnetic at-

traction due to the current operating the lamp and in be-

ing raised, lifts the upper or positive carbon of each set,

not simultaneously, but one after the other, in such manner
that the arc is formed between carbons last separated,

which burn until they are consumed, when the carbon first

raised is automatically lowered and the arc formed between
the carbons first separated, which also burns until these are

consumed. Ey multiplying the sets of carbons, this pro-

cess may be continued until the last ones are consumed
and the light thus indefinitely prolonged. While this mech-
anism is elaborately explained and described, the paten-
tee is careful not to limit himself to that or any other, and
in his specification says expressly, "I do not in any degree
limit myself to any specific method or mechanism for lift-

ing, moving or separating the carbon points or their hold
ers, so long as the peculiar functions and results herein-

after to be specified shall be accomplished
"

The claims alleged to be infringed were the first six,

which are as follows:

1. In an electric lamp, two or more pairs or sets of car-

bons, in combination with mechanism constructed to sepa-
rate said pairs dissimultaneously or successively, "substan-
tially as described and for the purpose specified

"

2. In an electric lamp two or more pairs or sets of car-

bons in combination with mechanism constructed to separ-

ate said pairs dissimultaneously or successively, and estab-

lish the electric I'ght between the members of but one pair

(to wit, the pair last separated), while the members of the
remaining pair or pairs are maintained in a separated rela-

tion, substantially as shown.

3. In an electric lamp having more than one pair or
sets of carbons, the combination with said carbon sets or

pairs of mechanism constructed to impart to them inde-

pendent and dissimultaneously separating and feeding
movements, whereby the electric light will be established
between the members of but one of said pairs or sets at a
time, while the members of the remaining pair or pairs are

maintained in a separated relation, substantially as shown.
4. In a single electric lamp, two or more pairs or sets

of carbons ail placed in circuit, so that when their mem-
bers are in contact, the current may pass freely through all

said pairs alike in combination withmechan sm constructed

to separate said pairs dissimultaneously or successively,

substantially as and for the purpose shown.

5. In an electric lamp wherein more than one set of

pair of carbons are emploj'ed. the lifter. 'D,' or its equiva-

lent, moved by any suitable means and constructed to act

upon said carbons or carbon holders dissimultaneously

or successively, substantially as and for the purpose
shown.

6 In an electric lamp whereby more than one pair or

set of carbons are employed, a clamp. C, or its equivalent,

for each pair or set, said clamp C adapted to grasp and
move said carbons or carbon holders dissimultaneously or

successively, substantially as and for the purpose shown.
Complainant was the assignee of this patent from Brush.

The answer set up several patents, which were claimed to

be anticipations, and denied infringement in general terms.

The case was argued before Judge Ricks of the Xorthern
District of Ohio, and Judge Brown of the Eastern Dis-
trict of Michigan. L. L. Leggett and H. A. Seymour
for the complainant; John W. Munday, Ephraim Banning,
George P. Barton, for the defendants.
The progress ot the art of electrical illumination has

been marked by successive and well defined steps from the
early experiments of Sir Humphrey Davy in 1810 to its

present perfected condition. Sir Humphrey seems to have
succeeded, with the aid of a galvanic battery of 2,000
cells, in producing an arc-shaped light between two pencils
of charcoal, but owing to the rapid combustion of his char-
coal points, to the want of proper mechanism for adjusting
his electrodes to compensate for wear, and to the great
cost of his battery, his experiments were of no practical or
commercial value. The first of these obstacles was re-

moved in 1844 by Foucault who substituted for the soft
charcoal points of Davy the hard gas carbon electrodes now
in use; the second in 1S4S by Archereau, who devised an
imperfect and clumsy regulating device, by which two
vertical carbon electrodes were maintained in the same
relative position, notwithstanding their combustion; and
the last in iSyoby the invention of the dynamo electric

machine of Gramme, wherein a current of sufBcient
strength to render electric lighting commercially practi-

cable, is generated at a comparatively small expense. These
discoveries and in particular the dynamo of Gramme
opened up to electrical experimentalists new and unsus-
pected possibilities of usefulness, and henceforward in-

ventions multiplied with great rapidity. Most of them,
however, were directed to improvements in the material
of which the carbons were made; in the brilliancy and
steadiness of the light itself; to improvements upon the
dynamos, and in the mechanism by which the carbons
were held in the same relative position during the process
of combustion- One difficulty, however, remained
to be overcome The electrical resistance of the car-

bons was such as to preclude the employment of very long
rods and their consumption by burning away was hastened
by their adjacent ends becoming highly heated to a consid-
erable distance from the arc. Ihis difficulty was partially

remedied by covering the carbon pencils with a thin film of
copper, electrically deposited thereon, by which the electri-

cal resistance of the carbons was materially decreased;
much longer rods were possible and the light maintained
continuously for from six to ten hours. This was insuffi-

cient, however, for all night lighting and necessitated the
extinguishment of the lamp and a renewal of the carbons
at some time during the night, in order to keep up a con-
tinuous light.

To obviate this inconvenience Mr. Brush invented the
device embodied in the patent in suit, the most prominent
feature of which is the use of double sets of carbons in

such manner that when the first pair is consumed, the arc
is automatically established between the second pair, and
is continued until they are consumed. This is accomp-
lished by the use of certain helices, "E'' which when the
current is turned on. are energized and operated to raise

a lifter "D." This lifter acting upon two ring clamps CC,
surrounding the carbon holders tilts them and causes
them to clamp and lift the two carbon holders DD, not at

exactly the same instant, but in a quick but perceptible

succession; whereby ihe arc is established between the pair

last separated and held there until they are consumed: (the

first pair being meanwhile retained in their position) when
the first pair automatically descend and take their place.

By this means, a steady light can be kept up without any
manual interference whatever for a period of from 14 to 20
hours. This was certainly an important discovery and even
if his patent be not pioneer in the strict sense of the term,

it is such a decided step in advance of anything which pre-

ceded it that defendants' experts, ^Yarner and Kellogg, are
constrained to admit, not only that Brush was the first to

invent the principle of subslitution in his double car-

bon lamp, but that the Western Electiic compaDy could
not successfully compete with the companies usmg hia
patent in furnishing all night electric lighting plants
unless it could provide double carbon lamps to its cus-

tomers. Such being the undispnted facts we think that

complainant Is entitled to the favorable consldtratlon of
the court, and his patent to a liberal construction—

a

construction, which so far as consonant "with the lan-

guage the patentee has himself chosen, will protect him
in what he has actually invented.
None of the devicFS set up in the answer contain the

principle of the Brush patent; none of them are even
worthy of being considered as anticipations except the
American patents to Day of 1874. Kos. 147,827 and
156,015 and the French patent to Denayrouse of 1877,

Ko. 3,170. The Day patents upon which defendants
chiefly rely as an anticipation of the Brush patent as

construed by the complainant, exhibit a single carbon
lamp, having two carbons instead of one, attached to

each carbon holder, so that in the operation of the lamp
both branches of the carbon holder arc raised and low-
ered simaltaneoush/. While the upper and lower car-

be us are in contact the currert is divided between them;
but when separated to form the aic. though the separa-

tion of both sets occurs at the same instant, owing to

the difference In resistance of the carbons, only a single

arc is formed. When this arc has burned for a lew
minutes the arc will shift to the other pair of carbons,

remaining until they are so far consumed as to require
additioEul feeding when the arc Is shifted back to the

firft pair, and they are thus caused to burn alternately

instead of successively, as in the Brush patent.

This alternation Is of course owing to the fact that

both sets of carbons are separated simultai/eously and
not In succession as in the Biush patent, in which one
Is held In reserve until the first pair is wholly con-

sumed. The Day lamp, however, not only lacKs the

non-coincidence In the separation of the carbons which
is the prominent feature of the Brush patent, but in

practice it never seems to have been a success. The
shifting of the light from one pair of carbons to the

other took place every few minutes and was attended



98 WESTERN ELECTRICIAN. August 23, 1890

cjch time by a momentary extinguishment of the light,

which occurred so freequently that It was not consid-

ered of any commercial value; and during the 16

years It has been in < xistence but two lamps seem ever

to have been constructed in accinlance with the patent,

one of which was tested In 1S7!I and proved a failure,

and the other of which was made in 18ST for the pur-

po3e of being used as an exhibit In this case. Not only

was the light fluctuating and unsteady, but the Idle

pair of carbons so near the pair in operation threw a

broad shadow back of them, which was transferred

from one side of the lamp to the otli?r as the arc shifted

ani seriously impaired the commercial value of the

lamp.
The French patent of Denayrouse, it Is true, con-

tained the principal feature of the Brush patent lu the

successive combustion of two pairs of carbons, but by
means so different that they can by no stretch of con-

struction be regarded as mechanical equivaleots. The
Invention has no application to cirbons placed end to

end as in the American patents, but to those lyiag side

by side as in the patent of .Jablochkoff, who appears to

have originated tbii arrangement. It is in fact a dup-
lication of the Jablochkoff candle with the addition of

"an electric key for making and breaking contact with

the electric current for each such candle. This key is

worked by one arm of a lever, the other arm of which
has a stud pressed by a spring against the candle which
is burning near its lower end. When this candle is

burned nearly down so that the stud of the lever is no
longer supported by the solid matter of the candle or

carbon, the lever and key are moved by the spring, and
contact is thus broken with the circuit for the nearly

consumed candle and is made with the circuit for a

fresh cindle, which is thereby kindled, and thus suc-

cessively as candle after candle becomes consumed,
fresh candles are kindled automatically to take their

place." But as this patent is not seriously claimed as

an anticipation, no further reference to it will be made.
The main rjuesticn? in this case turn upon the proper

constructioa of the Brush patent. While the claims

are undoubtedly broad, they ought not to be inter-

preted as for a function or result, since there is nothing

novel in substituting one pair of carbons for another

and thus securing a successive combustion of two or

more pairs. It was done long before the Brush patent

and may still be do:ie by manual interference, by re-

placing one S2t of carbons with another, or by any
mechanism which does not involve the disslmultaneous

and ilisslmultaneously separating and feeding move-
ment. What the claims purpori to cover are briefly all

forms of mechanism constructed to separate the two or

more pairs or sets of carbons disslmultaneously (a word
coined for the oscaslon, but readily understood) or suc-

cesiivcly In order that the light may be . established be-

tween the members of but one pair or set at a time,

while members of the remalniog pair are maintained In

a separate relation. 1'. Is claimed by the defendant,

however, that the words "disslmultaneously or succes-

sively" contained In the fi 'St six claims of the pa'ent

refer only to the exact instant, the very juiiieliiin temjw-

TO. of the separation of the carbons; and that as the

Scribner patent under which the defend ints are operat-

ing, provides tor the Initiil simulaneous separation of

the carbons, there is no infringement thougli the light

is lormtit between but one pair, the other being held in

reserve to await their consump'.ion. If this contention

b3 correc", then it necessarily follows that Brush, who is

acknowleiffed to be the actual inventor of the double

carbon, and whom defendants' expert, Mr. Lockwood,
frankly admits (p. 243) to be justly regarded as having
done more than any one else to make electric arc light-

ing on a large scale a practical success, secured by bis

pitent the mere shade of an idea—a wholly Immaterial

and useless feature, abandoning to the world all that

was really valuable in his invention. In determining
the proper construction of his claims, two considera-

tions ou^ht to be kept prominently in view: 1st, the

declared object of the inventor; 2d, the state of the art.

1. Toat he intended to secure for himself all he now
claims is evident upon the most cursory reading of his

patent. In the Ictioductlon to his specifications he says

ihat his invention consists "First, in a lamp having two
or more sets of carbons adapted, by any suitable m'aos.
to burn successively, that Is, one set after onotber.

Sscond, In a lamp having two or more sets of cirbons.each

set ftdap'ed to move independently In burning and feed-

ing; third, in a lump having two or more sets of carbons,

adapted each to have indepeadent movements and each
operated and inlluenced by the same electric current.

Fourth, in a lamp having two or more sets of carbons,

adapted eacl to havi indepaniUnt moveoaen's, and each
operated and iotluencu! by the same electric current,

said carbons, by any suitable means, being adiptjd to

being separated dUsumultane' iisly, whereby the voltaic

arc between a single set of carbons is produced,"— this

last clause apparen'ly for the very purpose of remov-
ing any doubt ai to the object of the non-coincident

separations of the carbons. Again he says, "i do not

In any degree limit myself to any specific method (r

mechanism for lifting, moving or separating the carbon
points o- tht-ir holders, so long as the peculiar /wwc^/mh.i

(;;«Z)™ui<8 hereinafter to be speclOed shal be accom-
plished. * * « This function of disslmul-

taneous action upon the carbonsortheir holders, whereby
one set of carboas shall be separated in advaoca of the

other, constitutes the principal and most important

feature of my present invention." These peculiar

funrU't//)x "nil rf-v(f;;,s are subsequently described as fol

lows; "One pair is separated before the other. It matters

not how little nor how short a time btfore. This sere-

ration breaks the current at that point, and the electric

current is now passing through the unseparated

pair of carbons. A', and now when the

lifter, continuing to rise, separates tliesc points

the voltaic arc will bn ] cstablislied lietwoi'ii

thorn and the light thus produced." "It will be ap-
parent by the for'egolng that it is impossible that
both pair of car'bons, A A' .should burn at once. This
function, so far as I am aware, has never been ac-
complished by any previous invention, and by thus
being able to burn independently and one at a time
two or mure car'bons in a single lamp, it is evident
that a llglit may be constantly maintained for a pro-
longed period without replacing the carbons or other
manual interference." This function is again r<v

stated in the second and third claims. It would seem
that no language eunld nuike the object of the In-

\entor clear'er than that which he has chosen.

2. A reference to the state of the art, as already
shown, demonstrates that Brush was a pioneer in

tins branch of electrical construction. As an ex-
perienced electrician it could hardly have escaped
his attention that it is practically impossible with the
most delicate adjustment of mechanism to keep up
with the same current of electricity, two distinct
voltaic arcs for any length of time, owing to the in-

evitably dlffi'r<mt reeiotance of tlie two sets of car-

bons. If tliei'o had been any doubt upon that point,

a i-eferenee to the Day patents would have solved It.

These patents exhibit two pairs of carbons sepa-
rated apparently simultaneously, but as the patentee
states, "The current selects the route offering the
least resistance, and, therefore, follows that pair of
carbons In i-losest impact. When the points are sep-
arated, it continues to follow the same pair until tire

distance between them, resulting fr'om waste, is too
great, when the current weakens or breaks. • *

The current chooses another pslr of carbons, the
magnets come into play, and the light Is re-estab-
lished." Indeed, It is quite apparent from all the ex-
periments connected with the arc lighting that the
establishment of the are between one pair of car-

bons, instead of both, was not necessarily due to the
initial non-eolocldence In the separation of the car-

bons, but also to the different powers of resistance
of different carbons of low resistance, which seems
inevitable, howe^'er delicately the mechanism be
made or adjusted. In this view it is dlllicult to see
what object Brush could liave had In patenting this

feature, and we think, therefore, that the word "dis-

slmultaneous" used In his claims should be construed
as referring to that separation which results in the
production of a'Singie arc.

It is argued, however, by the defendants that while
the claims originally presented by Brush were broad
enough to cover the feature of the successive burning
of the two pairs of carbons, that these claims having
been rejected as functional, he subsequently accepted
narrower claims, and that, under the familiar princi-

ple that a patentee, who has once acquiesced in the
rejection of a claim cannot thereafter claim It by con-
struction, applies in this case. If the prerhlses be
true, the conclusion is undoubtedly correct. The
specifications were originally filed May 1-5, 1870, and
the first three claims were rejected as "too broad or
functional," but no objection was made to the fourth.

These claims were again presented with a very
slight and immaterial change, and were again re-

jected July 8th, as "not materially changed." This
called forth a protestfrom the patentee, who reformed
his claims, but says in his letter that "thise claims,
being fully as broad as any yet presented, we antic-

ipate the same objection and will therefore endeavor
to show wherein the examiner has erred." He
then enlarges upon the importance of the invention,
denies that the claims are too broad or functional,

states that his invention is a principle or method of
moving the carbons In a double carbon lamp, and that
"to prolong the time that any electric lamp will con-
tinue its light without any manual interference or
attention, is a vitally important m:itter," and urges
the allowairce of the claims. The rrew claims were
presented July 14th and 16th apparently In person
and the patent was allowed on the following day. On
comparing the claims as originally presented with
those finally allowed, we find the changes to be of

little cons<'quortce. The lirst claim was changed only
by erasing the words "Whereby the voltaic arc is es-

tablished between the members of but a single pair,

to-wlt: the pair last separated," hut as these words
are substarilially contained in the second and third

claims, the change was not an abandonment of this

feature. Certainly the lirst claim Is no narrower than
it was before. In the second original claim the
words "Each pair or set adapted to have Independent
separating and feeding movements," are erased, and
tiie words "Itr comblnatiotr with mechanism con-
structed to siiparatc." said pairs disslmultaneously or
successively" substituted, but with words added
showing tlie object to be "to establish the electric

light botweeir the members of but one pair." In the
third clalnr the word "disslmultaneous" Is combined
lioth with "separalliig" and "feeding" movements
indicating very clearly the object of the patentee.
But it is quite unnecessar'y to analyze these claims
at length. Taken In connection with the corres-

pondence they show that the examiner yielded to the
views of the patentee, and .allowed the claims in such
terms as to express his tlreory ( f the invention.

In the vhiw we have taken of the proper construc-
tion of this patent the rjuestlou of infringement
presents no dllTicully. 'I'lre defendant company
admits tliat it used In Toledo in the course of Its

business for the purpose of commercial lighting a
number of douide carbon lamps siinllar to the com-
plainant's exhlliit. "di'fenilant's lamp," but insists

that such I'xhlliit has IjtMMi Injured or changcil by
the twisting of the lifting lever- ,and tile bemling of

the clutch lever, sothatitls In an abiuirmal condition.

This exhibit shows a complicated piece of mechanism,
by means of whh'h the electric current entering the
lamp Is divided—a portion being used to energize
two magnets, AA, the object of which Is, through a
system of levers, to raise the two carbon rods. When
the arc Is established between one pair of these
carbons, the other is lifted, and held In reserve by a
retaining magnet until tiie first pair is consumed. In
this e.xhibit there Is a perceptible disslmultaneous
initial separation of the two pairs of carbons, and
hence an infringement of complainant's lamp, even
according to the narrow Interpretation put upon It

I ly the defendants; but It Is Insisted that this Is an
accident in the construction or use of this particular
lamp. The testimony of Mr. Xoleri, however, a
witness for the complainant, shows that irr February,
1887. he examined a lamp at defendant's station in
Toledo similar to complainant's exhibit, "defendant's
lamp," and that the mechanism was such that one of
the carbons was raised a little before the other, and
that he noticed about eighteen other similar lamps in
operation In Toledo. Mr. Adams, .another witness,
swears that he visited Toledo the following year,
and saw these lamps, and that all he observed were
burning on the same side; that the next morning he
looked at the same lamps ar,d always found the
burned out pair of carbons upon one side, and the
other only partially consumed, and that upon mmual
manipulation of some of these lamps, one or two
separated their carbons with a visible want of coin-
cidence. This is certainly strong evidence to indi-
cate a purpose on the part of the di-signer or the
manufacturer of these lamps, that the separation of
the carbons should be simultaneous. This testimony,
however, is denied by defendant's witness, Warner,
who examined the same lamps, and found but two In
which the separ-ation did not take place simultane-
ously, which he judged to be due to rough handling
by those having charge of them. We do not care,
however, to discuss this testimony at length, or to
dispose of this case upon the theory that defendants
have made use of a tew lamps which In practical
operation, may have separated their carbons dis-
simultaneously, and thus have Infringed the Brush
patent upon defendants' own interpretation of it.

The Scribner lamp which defendants are usirrg un-
doubtedly contemplates an initial simultaneous or
coincident separation of the two pairs of carbons, and
in this particular differs frpni the Brush patent.
They .are alike, however, in tlie vital feature that
the final or are-forming separation is disslm-
ultaneous, and in the total consumption of
one pair of carbons before the other. In the Brush
patent the order of combustion is predetermined by
the initial uon-colncidence of the separation; In the
Scribner patent it is a matter of chance depending
upon the relative resisting power of the two carbons
or of the retalnirrg magnets wliich is at first con-
sumed; in other words, the non-coincidence is a func-
tion of both patents, but in one it is a matter of
calculation, and In the other a matter of accident.
Undoubtedly if the Scribner patent had preceded
that of Brush, the latter would have to be limited to
the initial non-coincidence of separation; but as it

precedes the other, we think it entitled to a liberal
interpretation. If we are correct in this view, then
as the Scribner patent contemplates a dissimul-
tsneous arc-forming separation by mechanism, cer-
tainly not radically different from that of Brush, we
are constrained to hold it an Infringement. It Is un-
necessary to go into the details of the Scribner de-
vice, so long as by mechanism it accomplishes auto-
matically the function of the Brush patent. We
think the language of the Supreme Court In the case
of the Morley Sewing Machine Co. vs. Lancaster, is

applicable to this patent; "He was not a mere im-
prover upon a prior machine which was capable of
accomplishing the same general r-esult, in which case
his claim would properly receive a narrower inter
pretation. This principle is well settled in the patent
law both In this country and in England. Where an
Invention is one of a primary character, aird nrechan-
Ical functions performed by the machine are, as a
whole, entirely now, all sirbsequent machines which
employ substantially the same means to accomplish
the same results are Infringements, although the
subsequent machines may contain impr'ovements in

separate mechanisms which go to make up the ma-
chine."
Wo should have felt fully justified in disposing of

this case by a simple reference to the opinion of
Judge Gresham In the Brush Electric company vs.

The Ft. Wayne Electrh' Light Co., in which the same
construction was placed upon the Brush patent, but
In view of the importance of the questions Involved,
and of the elaborate preparation of counsel, we have
deemetl it proper to gi\'e it an independent consider-
atlcin.

We arc clearly of opinion that complainant Is en-
titled to relief in this case, and a decree will, there-
fore, be entered for an Injunction, and the usual
reference to a master to assess and report Its dam-
ages.

Tlie expense involved in the transfer of the telephone

lines at Omaha, Neb., in order to rivoid disturbance from
the electric railway circuits will probably result in extended
and cosllv litigation. The telephone company is compelled
to introduce complete metallic circuits, .'\bont $ro,ooo
have been expended in this manner already, and the bills

for repairs have always been presented to the motor com-
pany. Now Karnam and Harney streets are to be equipped
and aiUiirional expense must be incurred. The matter is

to be f,-iiniri!Iy brought to the atlenlion of the conns forth-

with.
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CORRESPONDENCE.
New York Notes.

New York, Aug 15.—The electric light is slowly gain-

ing ground even in the city of New York, although its

stru-Jgle for existence against the prejudices and marked

opposition of the Gas Commission is a fierce one. Elec-

tric light companies, in order to serve the public, are com-

pelled to furnish electricity for street lighting at a loss.

East River park after much discussion will be lighted by

electricity, and the necessary poles are being placed in po-

sition. Fourteen electric lamps are deemed sufficient to

light all parts of the park, and will be located mostly on

the water front plaza. It will not be necessary to adver-

tise for bids as the amount is under $1,000, by which a

saving of time and trouble is gained. The Harlem Light-

ing company, whose plant is situated near the park, will

undoubtedly furnish the electricity.

From the communication of the Steam Heating com-

pany to Commissioner Gilroy in answer to his letter of

arraignment, it would seem that the company has an iron-

clad franchise, by virtue of which it will extend its system

under the protest of the Department of Public \Yorks. It

claims that "the power of the municipal authorities over

the mains in connection with the New York Steam Heating

company terminated when the resolution was adopted by

the common council, and their consent to lay pipes and

mains cannot, therefore be recalled. The whole authority

has passed from the municipal authorities, and is subject

to only such regulations as may be prescribed by the

state through the legislature, from whom the company has

obtained its corporate existence and powers."

This communication of thirty-four pages rebukes the com-

missioner for getting in the way and interfering in a matter

in which no department of city government has the right to

interfere. It blames him for not granting the permits to

open the streets, saying: "In but one instance has this

company ever made an opening in the streets of this city

without a permit from your department, and this was

through misapprehension. Recently you have refused

these permits and at the same time you insist upon ' an un-

equivocal statement and explanation as to the neglect of

the steam company to properly restore and repair the pave-

ments in certain places.' This is pure and simple child's

play. If there are any pavements imperfect, the fault is

wholly yours in refusing to grant us necessary permits, and

until you remove this fault, the blame must rest with you."

The commissioner confesses his inability to cope with the

question, and says, " That there is but one department

that can take summary action witli these people, and for

some reason or other that department refuses to do so. The
Health Department could effectually squelch this nuisance

and put a stop to all these abuses and high-handed out-

rages. This is the only way I can see through the diffi-

culty. I receive piles of letters eyery day complaining of

foul odors and steam leaks. Yet I am powerless to act. I

send all complaints to the Board of Health."

The" death of the Hon. Samuel B. H. Vance, president

of the Mitchell Vance company, occurred last Sunday at

his summer home on Long Island. Flags were displayed

at half mast on the city hall in recognition of the death of

an ex-president of the board of aldermen and mayor of the

city.

Mr. Vance was born in the Keystone State 76 years ago,

but for more than half a century he had been a resident

and actively identified with the affairs of New York. He
engaged in his first important business enterprise in 1S54,

when he became a member of the firm of Mitchell, Vance

&Co., which succeeded Hawart & Daily, who carried on

an establishment for the manufacture of gas fixtures on the

west side of Broadway, near Prince street. In 1873 the

co-partnership was dissolved and the company incorporated,

Mr. Vance assuming the position of vice-president. Later

he became president. In his younger days Mr. Vance saw

service in the war with Mexico as a captain of volunteers.

He was for several terms a member of the board of educa-

tion as school trustee of the fifteenth ward. Elected to the

board of aldermen in 1S72 as alderman at large, he was

chosen president of the board January 7, 1873, and became

mayor in December, 1S74. Mr. Vance was a member of

the Union League club and a trustee of the Roosevelt

hospital.

Judge Beach of the Supreme court has denied the appli-

cation of the North American Underground Telegraph &
Electric company for an injunction restraining the Consol-

idated Telegraph & Electrical Subway company, and the

New York Underground Telegraph company from using

any subway system other than the Johnstone system. The
complaint alleges that the plaintiff and the Consolidated

company entered into a contract on March S, 18SS. This

contract, says Judge Beach, gave the defendant the right

to "adopt, use, and lay, so far as may be desirable and

practicable," the Johnstone system. The judge holds that

there is no stipulation in the agreement that the defend-

ants shall exclusively use the plaintiff's system, but on the

contrar)' the wording of the instrument seemsrather to

give the defendants a right to limit the extent of the use

according to their judgment upon the point of desirability

and practicability. The right to an enforcement of such a

covenant, even if in the contract, would be extremely

doubtful in view of the powers of the Board of Electrical

Control in regard to subway construction. The injunction

would probably seriously retard and interfere with a public

work prosecuted by the Board of Electrical Control under

authority of the state. W. H.T.

Columbus, O.
Columbus, Aug. 14.—The new Sprague electric rail-

way in this city is not yet completed. Cars were to be

running August i, but generators and motors have just

arrived. It is expected that cars will run by Septem-

ber 1st.

The Columbus Edison Electric Light company is put-

ting in natural gas under its boilers. The Murphy smoke-

less furnace is used at present. It is also laying a new
underground feeder to furnish light and power to the new
buildings of the M. C. Lilley company. Current for

1,000 i6-candle-power lamps will be supplied.

The Chittenden hotel of this city is being remodeled and

enlarged, and will have an isolated plant of 600 incandes-

cent lights.

A. W. Field, general manager of the Columbus Edison

Electric Light company, is in New York this week. B.

Kansas City, Mo
Kansas City, Aug. 14.— The West Side road in Kan-

sas City, Kan., is at last started, a large force of men hav-

ing been put on to the grade work last week. The con-

tract has been let, §40,000 worth of steel rails have been

purchased outright, and they will be on the ground within

ten days. The route of the proposed road begins at Fifth

street and Minnesota avenue, runs north on Fifth to Slate

avenue, east on State to Third street, north on Third street

to Greeley avenue, west on Greeley to Fourth street, north

on Fourth to Haskell avenue, west on Haskell to Seventh

street, south on Seventh street to Quindaro boulevard, west

on Quindaro boulevard to Fifteenth street, and north on

Fifteenth to Brown Park. Work was begun last week at

Seventh street and Quindaro boulevard and the force em-

ployed will be largely increased at once. The fact that this

company has gone out on Fifteenth street to Brown Park

indicates that the Metropolitan Street Railway company

has a voice in the councils of the West Side company's di-

rectory. The great Metropolitan system, whose arteries

extend into every portion of the two Kansas Cities, has

not one single park, and the route of the West Side road

indicates without doubt the intention of the Metropolitan

company to have a park larger than any in the two cities.

The West Side Electric Railway company was originally

chartered by James D. Husted and others, who, a few

months ago, transferred it to a new organization headed by

E. D. Brown.. Gen. D. R. Cornell has been identified, to

some extent, with the financial resources of the company,

having negotiated the bonds on the road. D. W. Troup,

a prominent capitalist of Kansas City, Kan., is vice-presi-

dent.

One of the most important features of the Kaw river

water power situation was developed last week when,

the Argentine River Improvement company sold its

right to drain the Kaw to the Inter-state Electric &
Water Power company, of Kansas Citv, Kan. The
power company is an organization of eighteen months'

existence. The latter company was recently incorporated

by local and Eastern capitalists, and has purchased a large

tract of land near Muncie. The significance of this latest

deal is wrapped up considerably in the Argentine com-

pany's charter under the state of Kansas. This company

was granted the exclusive privilege to dam the Kaw, from

its mouth to the city of Lawrence. The new company

springing up found itself confronted with the fact that, al-

though possessed of §1,000,000 capital, it could not, un-

der any circumstances, dam the Kaw until a settlement

could be made with the Argentine company.

A meeting of the local committee of the Old Time Tele-

graphers' association was held in the office of J. D. Cruise

to perfect arrangements for the convention. Sept. 15 and

16, in this city. A committee was appointed to wait upon

the several G. A. R. posts of the city and notify them of

the approaching convention.

A large number of citizens along the Riverview branch

of the elevated road advance a proposition that may result

in the "L" road being turned into an electric line No
formal proposition has been made, but the company has

been asked if it will consider a proposition, in the shape of

a land and cash bonus, to run cars through from Chelsea
park via the Riverview line to Eighth and Delaware streets.

The company has not replied but will do so at an early date.

Col. D. M. Edgerton, receiver, and Vice-President D. D.
Hoag are now in New York City. While it is extensively

rumored that their visit is for the purpose of determining
upon this question, officers of the company here deny the

report and state that the company is not considering any
proposition on the subject. From Manager Stone it was
learned that the company has figured on the possibility of

using electric power, and has determined that ^75,000
would effect the change of systems. He said it was known
definitely that the road could be operated under the elec-

tric system much more cheaply, but he could not afHrm a
report to the effect that the change would be made. The
Riverview citizens have figured extensively in the premises
and have information at hand showing that the road bed
will not have to be changed at all in order to undertake
the new system. The worst grade is in the tunnel on
Eighth street, where an 8.6 per cent, grade prevails. Prac-

tical demonstration, however, has been made to the effect

that a car can be propelled over a 12 per cent, grade, so

there are no insurmountable difficulties in the way of a

change.
Henry Hafner, at last week's council meeting in Kansas

City, Kan., petitioned for a franchise granting him the

right to construct a single and double track electric street

railway in that city. The route is similar to the one asked
for by E. S. W. Drought, E W Towner and others last

fall. It commences at Seventh street and Quindaro boule-

vard, runs south on Seventh to Walker avenue, to Eighth
street, to State avenue, east to Fifth street, south to Ohio
avenue, west to Seventh street, along Seventh street, Eu-
clid and Cornell avenues and Seventh street to the viaduct;

over the viaduct to Kansas avenue, down Kansas avenue
to Packard street, north to Scott avenue, east on Scott

street and over private property to Fourth street, north to

Berger avenue, east on Berger avenue to Adams street ex-

tended. Hafner also agrees to pay the city $500 per an-

num for the use of the viaduct, and have the road in

operation one year after the granting of the franchise. The
whole matter was reported to the franchise committee.

P.

Des Moines, la.

Des Moines, August 14.—A new enterprise which is

attracting much attention and favorable comment is the

Des Moines Water Power company, of which Dr. E. T.

Likes is president and C. K. Mead, formerly local manager
of the Western Union Telephone company, is secretary

and manager. It was organized last fall for the purpose of

utilizing the power between the two banks of the Des
Moines river, in the production of electricity for lighting,

power and heating purposes. The company has a fran-

chise permitting it to run its wires through any of the

streets and alleys of the city and it is the intention of the

company to place them all underground, the first applica-

tion of the underground system in Iowa. Work was com-
menced last December upon the dam, which is now nearly

completed. It is a substantial structure 460 feet in length,

28 feet wide, 5^ feet in width in the center and is made
of cement rock. A power house will be located on each

side of the river and five water wheels placed in position

in each plant. They are special 66-inch wheels, weighing

10,000 pounds each which furnish loo-horse power,or 1,000

horse power in all. The company will build a large power

building, space in which will be rented to small manufact-

urers desiring to use power furnished by the company.

The new company promises also to give the city another

electric street railway system. The principal stockholders

in the power company now own and operate the Belt motor

line and have the exclusive franchise to the streets of

North Des Moines and a route into the city. It is reported

that on the completion of the plant these lines will be op-

erated by electricity.

The electric light plant in process of construction at \'in-

ton was partially destroyed by fire last week. The loss

falls upon contractor Smith and is quite heavy.

The Dubuque Street Railway company has been granted

an electric light and power franchise by the city council.

The Keokuk street car companies are engaged in the

same kind of a warfare as has been witnessed in other Iowa

cities since electricity came into such common use. The

horse car line is endeavoring to stop the progress of the

electric system and contests over the occupancy of streets

are of frequent occurrence. The electric company has the

council and citizens with it, however, and is increasing its

system rapidly.

One hundred 2,000-candle-power arc lights are to be

placed upon the streets of Dubuque under a contract made

by the council. The contract price is $75 per year per

light.

Burlington is one of the last of the larger cities in Iowa
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to grant a franchise to an electric railway company, but

now indications are that the popular motive power will be

in use in that city in a very short time. The city council

granted a franchise to a coaipany composed very largely of

local capitalists some tims ago. and the contract for the

construction of about fifteen miles of road has been let.

The electrical equipment has besn awarded the Westing-

house Electrical A; Manufacturing company The first

order for rolling stock has been placed and calls for twelve

cars of tha latest and best pattern. V. M. C.

Nashville, Tenn.

Nashvuxk Aug. 14.— It is boldly claimed by those in-

terested that in point of the number, extent and importance

of its electrical industries, Nashville Is the fourth or fifth

city in the United States, and that in the matter of its elec-

tric street car system it leads any other city in America.

detailed statistics to prove these claims will be made pub-

lic as soon as the industrial census of the city, which is

now being compiled by the government, is completed. The

first wire strung in the city was the celebrated "O'Reilly's

Line" of telegraph about forty years ago. The telephone

came next, then the electric light, electric time, street cars,

stationary motors in rapid succession. These, including

the city wires for fire alarm, police call etc , have encum-

bered the streets with an unsightly mass of poles and wires

that call for municipal control. Up to the present time

the company that first entered a street strung its wires to

suit its own coTvenience wiih:>at regard to the rights or

convenience of the companies that might follow, but re-

cently the city has appointed an electrician to look after

the wiring of streets and houses and this officer has made

a long report to the board of public works and the council,

pointing out the dangers and annoyances of a lack of sys-

tem and recommending the enactment of certain ordinances

giving the city power to control and regulate the entire mat-

ter of wiring he streets and houses.

A large force is still at work extending the tracks of the

United Electric company, and as soon as four more new

cars arrive this company will run through cars from the ex-

treme east to the e.xtreme west end of the city. The route

for the through north and south line is not yet agreed

upon.

Work is also progressing rapidly on the new lines of

street roads.

The Capitol Electric company has a number of station-

ary motors in operation running fans and elevators They

have proved so economical that the I'resbyterian Publish-

ing House has arranged with the company to put in a large

motor to run its printing presses. Some novelties, among

others a boot-blacking apparatus, are to be introduced

soon. ^i.

Louisville, Ky.

Louisville, Aug. 14.—The poles for stringing^ the

wires on the Fourth street electric line to the Jockey Club

grounds are nearly all in position, and cars will be running

within two months. The cars will probably connect at the

Jockey Club grounds with a dummy line to Jacob Park

which will run west to Seventh street and then out the

Seventh street road to the park.

Poles are being placed along Market street the entire

length and on Eighteenth and Shelby streets. The Mar-

ket and Shelby electric line will extend from the south

end of Shelby street to Market and then down Market to

the Fountain Ferry road, some six or seven miles.

The Market .ind Eighteenth street line will be changed

to the Market street and Parkland suburb line, the cirs

extending down Dumesnil, instead of stopping on

Eighteenth street. The Parkland residents are delighted

at the prospect of rapid transit throughout the day, as

they now have to depend on steam cars running hourly be-

fore 10 o'clock in the morning and after 3 o'clock in the

afternoon. The Second street line will also be equipped

with electricity and all cars will run out as far as the

House of Kefuge. The Nineteenth and liank street line

will also be equipped at once, and after these lines the belt

line, taking in Main, Fifth, Prook, Oak and Seventh

streets. All the machinery and cars for these lines will be

received within sixty days and the lines will be operated

as soon as the tracks can be properly arranged, and the

wires strung.

The line to Jacob Park from the Jockey Club connect-

ing with Fourth street, according to Superintendent liar-

din 11. Litte!!, will be completed in ninety days, as little

trouble is being experienced in getting the right of way.

The necessary equipments have been ordered.

C. \V. Tucker of this city, has brought suit against the

Louisville Electric Light company and the Ilrush Electric

Light company for $75,000. On the night of September

15. 1SS9, while the lianibiTger-lJlooni building was burn-

ing, he received an electric shuck which he claims resulted

in paralyzing his whole right side.

Last week, at Paducah, a telephone wire broke and fell

across a trolley wire on the electric line, resulting in the

burning out of the telephone system.

.\t Frankfort, Ky., the street car company which has

been granted the right to use the streets, has contracted

with a Nashville company to put in an electric line The
Thomson-Houston system will probably be used The

company will begin work within ninety days and have the

cars running before spring.

At Lexington one-half the electric railway system of the

city will be in operation by the 15th inst., and the re-

mainder by September i. That portion to be first oper-

ated will include the lines that lead to the Agricultural &
Merchandise Fair association grounds.

Catlettsburg, Ky., is to have its electric light plant en-

larged and Flemingsburg is to have electric lights as soon

as the plant can be put in. J. W. L.

Lincoln, Neb.

Lincoln, Neb., August 14 —The line of electric street

railway to be built north to the Episcopal college, will

start from some central point in the city and run north on

Twelfth street to the Episcopal college and from the col-

lege run one half mile east The length of the line will

be ab^ut five miles, about two miles of which is now being

completed. The company was incorporated one year ago

as the North Lincoln Street Railway, but amended ar-

ticles will shortly be filed and a new name adopted, "The
Lincoln City Electric Street Railway company." The

electric equipment to be used is the Westinghouse over-

head system. The order for the electric equipment was

placed with the Westinghouse company some time ago

and work on it has been in progress for about four

weeks. The contract calls for the completion of the

equipment and operation of the road by September i.

The power house will be located at the knitting mills at

Yolande place. With a little enlargement of the engine

house there will be sufficient room to accommodate che

plant. Here will be stationed a loo-horse power Corliss

engine, and an So horse power dynamo. These have al-

ready been ordered with all other necessary apparatus for

the plant. The contracts have also been let for the ties

and rails for the balance of the track. The cars will

come from Minneapolis, Messrs. Brace and Bush of the

company are confident that the work will be completed

by September i and trains running The distance from

the site of the Episcopal college to O street is a little more

than three miles, but with the electric motors this space

will be covered in about fifteen minutes, so that a fine sec-

tion of suburb will be close and convenient. The incorpo-

rators of this company are D. L. Brace, G. A. Bush, George

E. Bigelow, C. T. Brown and L. C. Humphrey. The fact

that they have at last assured an electric road, and the first

one for Lincoln, will doubtless be something for which the

people will give them full credit. F.

Pittsburg.

Pittsburg, Pa., Aug. i6.—W. Y. IJrady of this

city has just finished an invention which ha considers of

much importance. He calls it " the adjustable life-saving

guards for street cars." and it consists of a series of pliable

bars covered with leather and resting on iron shoes which,

when lowered, will run close to the ground and receive any

impediment in the path of the car. Mr. Brady thinks his

device is worthy the attention of all rapid transit people.

Of course, he does not claim it would prevent accident;

he only sets forth that its use would render accident less

likely to terminate seriously.

Street railway projects are legion in and around Pitts-

burg at the present time. One of the latest schemes is an

electric railway to parallel the Pennsylvania railroad from

East Liberty to liraddock. It is not to be supposed that

the Pennsylvania railroad will stand supinely by and allow

this proposed railway to become a reality, hence the pros-

pects for war are first-class. The public would probably

be well satisfied to have the new line, regardless of the fact

that the railroad people are giving fair accommodations

between liraddock and Liberty.

Reynoldton, Pa., a close neighbor of McKeesport,

Western Pennsylvania's biggest borough, will soon be

nightly brightened by electricity. The ICnterprise Light,

Power and Heat company has been formed at McKees
port and will set about the erection of a central station

building immediately. Reynoldton is a big town, and the

capitalists who are interested in the new company have

their wits about them.

The Standard Underground cable people of this city say

they were never so busy as just at this moment. They are

shipping a big lot of goods to Minneapolis now, and the

metropolis has called upon them for a large quantity of

wire. They hope to get into their new plant at Brinton in

the course of a few months, as their present facilities arc

inadequate.

The Troy Hill Electric Railway company of Allegheny,

wants the city authorities to give it the right to build an

electric railway line to lap the populous Troy Hill district.

The city will probably look with favor upon the application.

At present the residents of Troy Hill are not blessed with

rapid transit facilities.

Washington, Pa., will have a new electric street railway

in the near future. The Washington Electric Street Rail-

way company, which has been owned by outsiders until re-

cently, is now in possession of local people. The com-
pany's capital stock is :f6o,ooo.

For theater lighting electricity is "the thing." Mr.
Charles L. Davis, widely known as "Alvin Joslin," appre-

ciates this fact. Mr. Davis is interested in a new theater

at Pittsburg, and he has contracted for a first-class electric

lighting outfit to be placed in his establishment.

The power house of the recently organized Birmingham
Traction company, a corporation which has decided to

adopt the electric motor system on its street car lines, is to

be one of the finest buildings of the kind in this* part of

the country.

The building is to be erected at the corner of Carson and
Thirtieth streets, South side. It will be of brick, with

stone trimmings. The system to be adopted by the com-
pany has not yet been decided upon, although it is certain

that the overhead wire method will be used. The boiler

house, directly back of the power house, will be 116 by 50

feet, and back of that will be located a machine shop where

the company intends to doits own repairing, covering 100

square feet of ground. On the left of the power house,

the company is erecting a mammoth car shed.

The Hon. C. W, Robison, a well-known local politician,

told a story a few days ago well worth repeating, inasmuch
as it illustrates how much the value of street railway char-

ters has risen lately. Several years ago Mr. Robison se-

cured a charter for a cross town street railroad in Alle-

gheny City. He held the charter, but did nothing further

to develop it, nor did he ask councils for the right of way
of the streets which the charter intimated would be trav-

ersed by the contemplated line. Some time ago, however,

the Pleasant Valley Electric Railway company, having ex-

tended most of its lines, thought it would be a good thing

if Mr. Robison's charter could be obtained, and overtures

were at once made to that gentleman with the view of pur-

chasing it from him. Mr. Robison, who had almost for-

gotten about his charter, was glad to find a buyer and when
he was offered $5,000 for it he gave it up with alacrity.

How great was his surprise, however, when the Pittsburg

and Manchester company came to him a few days later and

offered him not $5,000 but $50,000 for the charter. Of
course i\lr. Robison was sorry he had sold so quickly but

it could not be helped. Still it made him think that his

charter might have brought a good deal more money than

he got for it. His surprise, however, became much greater

when a few days ago the Pleasant Valley people put an ap-

praised value of $200,000 on that charter.

E. H. II.

Cleveland, O.

Cleveland, O., Aug. 14.—S. D. Nesmith, manager of

he Cleveland office of the Edison United Electric com-

pany, has placed a search lamp on the steamer Progress,

plying between Ashtabula, O., and Escanaba, Mich. The
search lamp has been found quite serviceable in detecting

shoals.

The Cleveland Construction company has been re or-

ganized, with C. W. Foote of the Sprague company, II.

H. Ilosford of the Western Consolidated Dynamo t.^ Mo-
tor company and Christy Bros, of Akron, <)., as active

members.

The electric road project of Sandusky has been aban-

doned.

There is a scheme on foot in Cincinnati, to move canal

boats by the overhead trolley system.

H. B. Spiegle lias organized the Euclid .Vveniie Elec-

trical company.

The electric road up Hamilton Pike to College Hill and

Mt. Healthy, suburbs of Cincinnati, will be undertaken as

soon as the right of way is settled.

The (iarden street or Central avenue electric line will be

in operation by November i.

The Short palace cars have made their appearance on

the streets.

The trailers on "Tom Johnson's" lines are being provided

with wire bars to prevent persons from getting on the

wrong side. R.
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THE ELECTRIC LIGHT.
The Selma, Ala., Electric Light & Gas company con-

templates the introduction of the incandescent system.

The Sedalia. AIo., Electric Light and Power company
has increased its capital stock from $So.ooo to $120,000.

J. A. Hart and others. Chattanooga, Tenn., have incor-

porated the Farrell Electric Light, Heat & Steam company.

The Brunswick, Ga., Light & Water company has put

in a new 125-horse power boiler at its electric light works.

The Central Electric company, now organizing at Lex
ington, Ky., will operate the electric light plant at that

place.

The erection of an electric light plant at Mammoth
Springs, Ark., is projected. A company has already been
started.

The L>allas, Tex., Electric Light company contemplates

changing its lighting system to the Wood arc light, putting

in new dynamos, etc.

W. J. Stowers. M. D. Shelby, W. D DeLong and
others have received a charter to erect an electric light

plant at Merrillton, Ark.

C. A. Waller, A. H. Benners, Charles Stollenweick and
others have organized a stock company to erect an electric

light plant at Greensboro, Ala.

It is proposed by the city of Toronto to introduce 1,000

arc lamps for street illumination. The saving in this de-

partment due to this change, would be about $53,000 per

year it is estimated.

A special election was held in Slater,. Mo., last week for

the purpose of authorizing the city counci' to erect or pur-

chase an electric light plant at a cost of $7,750 and issue

bonds therefor. The proposition was carried by a vote of

278 to 32.

The Media, Pa., Electric Light, Heat & Power com-
pany has a fifteen hundred Westinghouse alternate current

plant and is now ordering an additional five hundred-light

machine, with a view to keeping up with the demands of

its customers.

An ordinance has been introduced in the St. Louis city

council, granting to the Consumers' Gas & Electric Light

Supply company the right to build, operate and maintain

gas plants and electric light plants, and lay its pipes and
wires along and under the streets.

The Ca'.umet Gas company of South Chicago, is en-

larg^ng its works to an extent ihat it will increase its ca-

pacity threefold. In connection with the gas works two
brick buildings, one 75 by 100 and one 40 by 130 feet, are

being built for an electric light plant. Both arc and in-

candescent lamps will be furnished.

For some time there has been quite a fight going on in

BoonviUe, Mo., between the gas people and those who
favored electric light, and last week a victory was scored

for the electric light people. The council has ordered the

gas company to discontinue lighting the streets and instead

of gas lamps, twenty arc lights are now burning.

The AUentown Electric Light and Power company,
Allcntown, Pa., which for some time has been using the

Westinghouse alternate current system of incandescent

lighting, has just placed an order with the Westinghouse
company for anoiher machine, it being found necessary to

increase the capacity of the plant to 2,000 lights.

Many of the occupations which had formerly to be sus-

pended when the shades of night fell can now be carried

on effectually by the use of the electric light. Not long

ago a large horse sale was conducted at night by the elec-

tric light at a New York horse market. The points of the

animals were seen as distinctly as in the daytime, and the

purchasers appreciated the cool evening breezes which blew
through the building.

When the spirit of progress strikes a town it is not long
content without an electric light plant. Electric illumina-

tion is deemed a neces-ity wherever commercial activity is

found. The South, as everybody knows, is developing

rapidly at the present time and consequently in that region

there is large demand for electric lighting apparatus. The
Westinghouse Electric Manufacturing company has re-

cently closed contracts for plants in three Georgia towns,
Valcosta, Washington and Waycross.

The electric light is being turned to very artistic use by
a prominent wall paper manufacturer of New York. The
dark, clear-cut shadows caused by the play of the electric

light among the foliage of trees have often been remarked,
and the gentleman in question has been for some time mak-
ing, by means of photography, a series of records of these

beautiful effects, which he intends to use in connection
with his business. The collection is a valuable one, and
some of the designs which have already been made from it

are of exceptional merit.

A St. Louis paper says: "At the meeting of the Electric

Lighting committee of the Board of Public Improvements
yesterday, it was decided to recommend to the board that

the resignation of E. V. Matlack, Inspector of City Light-

ing, be asked for. That recommendation will be made to-

morrow. There is excellent authority for the assertion

that Andrew O'Reilly, an electrical engineer, has been
chosen as Matlack's successor. The present inspector has
incurred the displeasure of the electric lighting companies
and especially of their electrical expert representatives,

and to this faction has been recently added the influence of

some of the capitalists who are equipping street railroads

with electric motors. They claim that he has been un-

necessarily exacting in the matter of the location of poles

and in other details. There is good ground for the state-

ment that the Board of Public Improvements will to-mor-

row adopt the recommendation of its committee."

The Consumers' Gas company of Toronto, 'Canada, is

fighting the introduction of incandescent electric lights. It

announces that its former customers will be charged rental

for motors if they put in electric light. This will hardly

pay the gas company. A Canadian journal remarVs : "A
move of this kind might have succeeded in the early days

of electric lighting, when the ser\'ice was more or less liable

to interruption, but now that it is practically continuous,

and reserve machinery at hand to meet all conceivable

emergencies, the position is different. Electric lighting is

an inlant industry just now, but a pretty healthy infant,

and promising so rapidly to assume the proportions of a

giant, that an attempt to crush the life out of it is not at

all likely to succeed. Our friends of the Gas company
should keep cool. There is plenty of room for them yet,

and the biggest vacuity they have to fill is the room for

improvement in the quality of their gas.''

THE ELECTRIC MOTOR.
The Electric Street Railway company of West Bay City

intends to extend its line on Midland street at once.

The General Electric company of Seattle, Wash., will

enlarge its plant so as to furnish power as well as light.

Electric street cars are running at Hannibal, Mo. The
regular operation of the line is meeting with much success.

The Covington (Ky.) Street Railroad company is con-

sidering the advisability of equipping its lines with elec-

trical apparatus.

The Citizens' Railway company has purchased the Waco
(Tex ) Street railway and is converting it into an electric

railroad.

A syndicate has been negotiating for the purchase of the

street railway lines of Raleigh, N, C, with a view of con-
verting them into electric roads.

The West Lynchburg (Va.) Land company has awarded
the contract for converting its street railway into an electric

line to the American Development company.

Woodbridge & Turner have just commenced an exten-

sion of the electric railway at Chattanooga, Tenn., on East

Ninth street. This new construction will extend one and
a quarter miles.

The Moberly, Mo., city council has granted a 20 years'

franchise to the Western Engineering company of Kansas
City to construct and operate an electric street railway in

Moberly, the work of construction to be begun in four

months.

The initial steps have been taken to transfer the Trans-
continental street car line of Portland, Ore., into an elec-

tric system. The system already includes 17 miles of

track and numerous extensions are contemplated for an
early day.

The Springfield, Mo., Electric Railway company has

filed articles of incorporation with a capital of $400,000.
The company proposes to put in twelve miles of electric

railway here within the next three pionths. The Metropol-

itan is now putting in twenty miles also.

The entire property and franchise of the Hastings (Neb.)

Improvement company has been sold for $50,000 to S W.
Hayden. a Hartford capitalist. Mr. Hayden, it is stated,

will take immediate steps toward changing the most fre-

quented lines from horse cars to the electric motor system.

Important extensions of the lines will also be made, notably

to the asylum and the Academy of the Visitation.

The street railway at Bridgeport, Conn., has been pur.

chased bv Arthur Leutcbford, John N. Beckley, M H,
Briggs, William S. Kimball, C. M. Everest, A. G. Yates-

A. E. Perkins. Frederick Cook, A. N. Perrin, of Roches-
ter, N. Y.; S. H. Hubbard and C. A. Hotchkiss, Bridge-

port; H. Sellers McKee, Pittsburg; M. A. Verner, Buf
falo. The new owners of the line are interested in the

development of the electric system and their new acquisi-

tion will undoubtedly be converted into an electric road.

The fight between the street railway companies in Mil
waukee is becoming more interesting as well as compli-

cated. After listening to arguments on behalf of the

rival companies Mayor Peck signed the ordinance giving

the Milwaukee & Whitefish Bay company a franchise on the

disputed streets. Then the Cream City company promptly
served the new company with an injunction restraining it

from beginning work. The Milwaukee &: Whitefish Bay
company enjoined the Cream City company from continu-

ing work.

The projectors of the Pennock primary battery have at

last attracted attention on the other side of the pond and
the London electricians are laughing at the claims they

make for their device. Here is an extract from the Elec-

trical Review. "The Chicago Illustrated Century de

votes an article to seriously advocating the Pennock pri-

mary battery as a source of motive power for tramways.

The inventor calculates that a ten-mile track with 15 cars

on the overhead wire system costs $215,000, the storage

battery method $200,000, cable ISS5, 000, and the Pennock
plan only a fifth of the electrical and one-twentieth of the

mechanical systems mentioned. Our contemporary gravely

states that Mr. Pennock. by his primary batteries, can do

away with the necessity of accumulators, dynamos, over-

head wires, etc.. and yet run the cars at a mere fraction of

their usual cost. Moreover, the speed and power attained

is claimed to be far greater than with the steam engine, as

will shortlv be shown by a train to be run between Chicago

and New York by the inventor himself. The Chicago

illustrated Century is just 100 years behind the times, and

Mr. Pennock will have to add another century- to his age
before that train with primary batteries knocks out steam."

W. D. Robinson of Detroit, has caused a considerable
stir in business circles of that city by the introduction in

the council of petitions for a franchise for a very compre-
hensive system of rapid transit street railways. Mr. Robin-
son, and the gentlemen whom he represents, ask for the
privilege of laying nine north and south lines of track and
six cross town routes, extending across and completely en-
circling the city. The company, the personnel of which
Mr. Robinson says will be disclosed when the franchise is

granted, offers to deposit a certified check for $50,000
guaranteeing the following conditions: For a franchise of

thirty years' duration they will put in any system the

council may select, electricity or a continuous cable charge
but one fare of three cents for any single trip not to exceed
twenty miles ; will pay a tax of one per cent, on their gross
earnings i.i addition to paying municipal taxes upon all

their real and personal property, the same as an individual,

and will do all the paving within the limits of their tracks.

In case a franchise is given the company will lay six miles
of track within six months and twenty miles yearly until

the whole fifty miles is constructed. Mr. Robinson denied
that the Detroit City Railway company was in any manner
interested in the franchise, but stated that it was the prop-
osition of a number of Detroit and Ne.v York capitalists.

The employes of the Electric Railway company, Wichi-
ta, Kan., worked by electric light Saturday night, Aug. g,

and until 4 o'clock Sunday morning. The rush to have
eight miles completed did not call for such diligent work,
but the men concluded that they would not object to mak-
ing one day in a night. The total mileage of the company
is ^% miles, or more than the amount called for by the
franchise up to this time. The company has been at work
exactly four months, and the showing is a good one. The
management has not only handled track construction, but
also given attention to securing central station machinery
and done considerable work in that department. The
boilers are set in the new station, and some of the electrical

machinery has arrived. A message lo the president, J. O.
Davidson, announces that eight of the car motors have bt en
shipped from Boston. The cars equipped with motors on
hand at present are not able to cover the mileage of the

entire s\stem. Taking in the tracks not removed, belong
ing to the lines before the consolidation, there are about 15
miles of track. The South Main line is about two miles

long, but the connecting link on Main and Douglas has
not been put in, and may not be for two or three days, as

there are no cars to give the service. A car will make an
occas'onal trip along the South Main line, to comply wiih
the franchise and give no chance for any trouble.

THE TELEGRAPH.
Atlanta, Ga., has decided to bur}' its telephone wires and

the city has given the local company until 1893 in which
to comply with the order.

Telegraph service in the southern part of New York
and Northern Pennsylvania was interrupted by electrical

storms last week Several houses were struck, and much
damage done by lightning.

Operators employed by the Associated Press association

are under instructions to learn to manipulate the keys of a

type writer. The association has purchased a machine for

each operator in its service, and there will soon be a double

click at the receiving end of the line as messages are flashed

over the wire.

A dispatch from St. Louis says: "The local manage-
ment ot the Western Union Telegraph comp iny has com-
pelled all its operators to sign an agreement not to specu-

late in grain or provisions, or place their money on sporting

events. The company takes the position that speculation

by operators on information obtained while working the

wires is demoralizing to them and tends to unsettle the

confidence of patrons in the security of the telegraph as a
medium of confidential exchange between business-men."'

Telegraph operators have many stirring experiences,

especially those stationed at out-of-the-way railroad offices.

One of the most sensational that has been related in some
time though was that of Miss Ida Wakely, the night tele-

graph operator on the New York, Chicago and St. Louis

road at Swanville, Pa. A few nights since a vicious look-

ing tramp tried to open the door to the little station, and
failing, appeared at the window and demanded admission.

He was refused, and, procuring a large lump of coal,

broke the window open. As he tried to- enter the brave

young lady drew a revolver on him and held him at bay
while she quietly, with her other hand, called the operator

at the next station and informed him of her situation. A
train happened to be sidetracked at the station, and the

engine was uncoupled, and, with the crew on board,

started to the relief of the young woman. The tramp

had drawn a knife and was still making ugly threats and
was trying to induce the ycang woman to hand out the

contents of the safe when the engine rounded a curve

The flash of the headlight frightened the would-be burglar

away and he made his escape.

Miscellaneous Notes.

The California Electrical society is securing subscriptions

for a library.

The Down Electric company, capital stock $10,000. has

been formed at Chicago by J. A. Wenter. H. P. Williams

and John M. Glen, to do general electrical construction

work.

A company has been formed at Detroit, Mich., with a

capital stock of $200,000, to manufacture batteries under

patents granted recently to M. W. and M. F. Parish of

Detroit. The officers ef the company are Robert Mc-



WESTERN ELECTRICIAN. August 23, 1890

KiDStry, president; Jas. A Randall, vice president; A.
A. Boutell. secretary, and M. L. Williams, treasurer

The Eastern Kansas Telephone company of Garnett,

Kan., has been incorp->rated with a capital stock of $io.-

000: directors. C. W. Chandler of Paola; M. L. While of

Garnett: J. B. Rhodes of Colony; C. \V. Singleton of

(irecley; W. L. Cabot of Westphall.T.

Personal Mention.

Henry H. Turner of the Gundlach Optical company,
Rochester, X. Y., visited Chicago last week

Business Mention.

H. A Rogers, of 19 John street. New York City, is

doing a good business in manufacturers', machinists' and
electrical supplies of all kinds.

Chas. E, (Gregory of Chicago, is now at the Cape May
convention representing the Sperry company, and has a
sample of the new triple carbon lamp on exhibition.

The Okonite company continu:s to report large orders.

Now that its new factory at Pa^^saic is completed it is doing
ft bigger business than ever, and the outlook for the future

is most encouraging.

The Interior Conduit & Insulation company of New
York, has just issued a new book of testimonials which
it will be giad to furnish to all who will give them a call at

the Convention at Cape May.

The Northwest Thomson- Houston company of St. Paul,

^fina., is issuing a monthly which is entitled the Electrical

Northwest. It is a handsome publication and it prints a

considerable amount of well-selected electrical matter.

The New York Insulated Wire company has issued a

pamphlet describing the wires and cables manufactured in

its establishment. Formuhv:, tables, and much other in-

formation valuable to the trade, is aUo contained in this

unpretentious little document.

The Western Electric company of Chicago has just is-

sued a new general ca'a'ogue. It is a volume of over 200
pages, and is profustly illustrated. Thff catalogue contains

a general description of the immense amount of electrical

apparatus manufactured by the company.

The new catalogue just out of the Connecticut Motor
company contains, besides descriptions of its well-known
motor, a set of equations by Albion T Snell, which give

"approximately the safe average output of dynamos and
motors for continuous running." These equations will be
valuable to those who have no technical electrical training.

The Abendrolh & Riot M inufacturing company, 28

Cliff street. New York City, find a good demand for its

new water tube sectional safety boilers and irs spiral rivet-

ed pipe. The ne^r form of Root boiler is well adapted, and
very popular for electric lighting and power stations, being
a rapid steam generator, economical in the use of fuel and
easily managed.

The Western Light & Power company of Chicago had
considerable trouble with the bearings of an engine, which
seemed to run hot all the lime, .\fter using the Magnolia
metal, W. M. Ta!cot^ the general manager of the com-
pany, wrote: "We have had the most excellent results

from the use of your Magnolia metal, and could not ask

for better service."

Managers and superintendents of electric light and power
stations seem to have taken a di^cided fancy to the

Davidson steam pump, manufactured by M, T. Davidson,

43-53 Keap street, Brooklyn, N. Y. The number of them
in use for such service is rapidly increasing. The
Davidson pump has many admirers too, among general
manufacturers and mining men.

The Westinghouse alternate current incandescent sys-

tem is being employed for central station lighting in every

state and territory of the union with the exception of the

slate of Nevada and the territory of Arizona. In the state

of Texas twenty lighting companies have seen fit to adopt
the W'estinghouse system. In Pennsylvania the Wesling-
house stations number very nearly forty.

The Hazelton Tripo J I'oiler company, Chicago, has is-

sued a neat catalogue containing a description of the ap-

paratus. A large number of letters from well-known com-
panies using the Ila/.elton boiler are presented. These
testimonials corroborate the favorable statements made for

the boiler, and show the favor in which it is held by those

who have had practical experience with it.

At the \Vorld's Exposition in Paris in 18S9. a prize

medal was awarded to Messrs. (iiles IJros. of Chicago, for

their anti-magnetic shield for watches. A number of tests

were made regarding the efficacy of these shields, and the

most satisfactory results were obtained therefrom, and it

was proved to be one of the best and most practical solu

tions of the trouble which electricians have with their

watches.

The Weston Electrical company, of Newark, N. J., is

putting the finishing touches on its new factory, and the

four principal floors with their splendid array of fine tools

make an imposing appearance Superintendent Britton is

delighted with his new charge, and promises the most ac-

curate and finest finished ammeters and voltmeters in the

world. He moreover says orders will be filled promptly
hereafter, and no lay over as his often been the case in the

past.

The Chalmcrs-Spcnce company, miners and manufact-
urers of asbestos, find its new offices and salesrooms, 59-

61 Liberty street, New \'ork, very commodious, and has

now ample facilities to transact its rapidly growing busi-

ness, '.'he demand for its famous fire felt, and other

asbestos pipe and boiler coverings continues at high water

mark, as well as for its popular asbestos packings, shealh-

Dgs and cements. The electrical fraternity are not one

whit behind the other-great industries in the appreciation

of these standard goods.

The Electric Mutual Insurance company of Boston,

Mass , writf.s: Will take the whole risk on stations at fair

rate*, and return the profits at the expira'ion of the policy.

"It belongs to no boards," it writes, "it makes its own
rates All of its directors are prominent electric light men.
It is the electrical indu-itries' own company. It also in-

sures lamps, converters, meters, etc., outride of the

station."

The following announcement is made by the Edison
Lamp company of llarrisDn. N. J., Francis K. Upton,
general manager: ' IJy an arrangement made with the

Edison General Electric company, whose principal office is

in the Edison building, Broad street, in the City of New
York, the business heretofore conducted by us, will be done
by and in the nam; of the Ellison (ienerni I'-lectrlc com-
pany. .Ml future purchases for the works will be ordered
and paid for by the Edison General Electric company."

*^>ueen ^^ Co. c»f Philadelphia report a steady and in-

creasing demand for their specialties in lest instruments.

Their improved portable testing sets are meeting well de-

served fa\'or as new features of great value to electricians

have been introduced. These sets are being made in large

quantities to fill orders already received. 'Ihe new Mag-
netic Vane ammeters and voltmeters as brought out by the

same firm are much sought after, and are nOA^ in use by
the Edison, Biush and Mather companies Meters of

special si;^e and range will be made if desired. .\ large

collection of instruments has been placed on exhibition at

Cape May during the convention, by the firm.

The Electrician Time company, which was recently in-

corporated in Chicago by several of the leading electrical

people, has opened offices in the Stock Exchange building,

corner Monroe and Dearborn streets. The business of this

corporation is to supply electricians and others with
watches protected from magnetism by the (iiles' anti-mag-
netic shield. They also furnish other reliable goods, such
as jewelry, diamonds, silverware, etc., on time, when de-

siied, or for cash. Mr. B-^yson, the manager, was for a

number of years connected with the firm of Giles Bro ilv;

Co. L. W. Collins, for the pa t year manager of the Chi-

cago Electric club, has also associated himself with the

company, and his large acquaintance among electrical

people, gained during his service with the club, will make
him a v. luable addition to the staff. This company has re-

cently issued a handsome two-page circu'ar stating the ob-

ject of its business, and accompanying it are a number of

testim nials from some of the leadlngelectrical and railroad

people, testify ing to the merits of the am i-magnetic shield.

The circular is embellished with cuts of the new styles of

watches and altoge.her presents a neat and attractive ap-

pearance.

Electrical Patents.

Issued Aug 12, iSgo.

433.94s. Electric Conductor Terminal. Charles A. Litb,

New York, N. Y.

433, gSi. Telephone. EiwarJ Davis, Cambridge, Mass.

Claims one and two follow:

"I. In an electric telephone, the combination, with

a resistance material, such as powdered carbon, a dia-

phragm in contact with the same, an electro magnet
arranged in proximity to said diaphragm, so as to act

upon it, an electric circuit containing a battery, the re-

sistance-varying material, and the primary of an in-

duction coil, of a main line, including the electro-

magnet, the secondary of the induction coil, and a

telephone receiver, said electro magnet diaphragm and
resistance material being so arranged relatively that a

current in the main line will produce a current of op-

posite polarity in the primary circuit of the induction

coil.

"2, In an electric telephone with a mass of semi-

conducting material, two conducting diaphragms con-

fining said material, an electro magnet arranged in

proximity to one of the diaphragms, a circuit contain-

tng a battery, the semi-conducting material and the

primary of an induction coil, of a main line, including

the electro-magnet, the secondary of the induction

coil, and a telephone receiver, the diaphragm opposite

the one acted upon by the electro magnet, being ar-

ranged to receive and be acted upon by vibrations of

the air."

434 "07- Machine for Covering Insulated Conducting
Wire with Lead. Lewis W. Tracy, New ^'o^k, N. Y.

434. U08. Machine for Covering Insulated Conducting
Wire with Lead. Lewis W, Tracy, New York, N. Y.

434,011. Vertically-Adjustable Dynamo Support. Thos.
Wrigley. Oak Park, 111.

The last claim is given:

"2. A dynamo supporting device consisting of a

lower or stationary frame p-ovided with a scries of ver-

tically-screw-tapped boxes, of jack-screws engaging
these boxes, of an upper frame havirg boxes engaging
the upper ends of the jack screws, ot sprocket wheels

mounted upon the several jack-screws and being

spanned by an endless link-belt, of a worm-wheel
mounted upon one of the jack-screws, and of a worm
engaging the worm-wheel, and being operated by a

hand crank."

434.0*7- Method of Welding Metals by Electricity. Her-
bert E, Fowler, New Haven, Conn.

Claim three is as follows:

"The method of welding metals by the aid of elec-

tricity, which consists in holding the parts to be welded

in contact and causing an electric current to traverse

the joint, then cutting off the electric current and ap-

plying external heat and pressure and working the

joint by rollers or hammers to complete the weld."

43f,o2f. Electro-Therapeutic Appliance. Gustav Mon-
rath and William M. Gibbons, Chicago. 111.

43 (.030. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

43403:. AuTmeter anJ Voltmeter. Gustav Pfannkuche,
New York, N. V.

13L<J14' Support for Car Motors. Sidney H. Short,
Cleveland, O,

434,036. Trolley for Electric Railways. Joseph H.
Wehrle, Newark, N J.

434,03s. Automatic Electric Lamp Hanger and Switch.
Oicar B. White, Cleveland, O.

434063. B-:ike Mechanism for Electric Street Cars.
foshui I.lingwor;h and Am5S M. Baker, Cleveland,
Ohio.

434,076. Underground Electric Conduit. Franz G. C.
Zopke, Hjrlio, Germany.

434. 0S7. Electric Rail Connector. Charles A Lieb, New
York, N. Y.

431. '^93- Secondiry Battery. Paul Schoop, Zurich, Swit-
: eriand.

431,0')') Rotating Part of Dynam3s and Motors. Elmer
A. Sperry, Chicago, 111.

434.097. PoA'er Gearing for Vehicles. Elmer A. Sperry,
Chicago, III.

434,09s. Power Gearing for Vehicles. Elmer A. Sperry,
Chicago, 111,

434. '33- Method of and Apparatus for Burning Holes in
Metal. William P. Kookogey, Brooklyn. N. Y.

434,144 Electric Insulator. John K. Dunbar, Austin,
Tex.

434.147 Electric Railway. Rudolph M. Hunter, Phi'a-
delphia, Pa.

434- '4S. Electrically Propelled Vehicle. Rudolph M.
Hunter, Philadelphia, Pa.

434,149. Cut-Out and Connection for Electrical Appa-
ratus. Charles J. Klein, New York, N. Y.

434.151. Switch for Electric Circuits. Philip Lange,
Pittsburg, and Oliver B. Shallenberger, Rochester, Pa.

434.152. Switch for Electric Circuits. Philip Lange,
Pittsburg, Pa.

43 J, 153. Incandescent Lamp Socket, Philip Lange,
Pittsburg, Pa.

434.154- Electric Indicator. Philip Lange, Pittsburg.
Pa.

434,159. Incandescent Electric Lamp. Albert L. Rein-
mann, Allegheny, Pa.

434.162. System of Electrical Distribution. Oliver B.
Shallenberger, Rochester, and Henry M. Byllesby,
Pittsburg, Pa.

434.163. Protector for Electric Machines. Lewis B.
Stillwell, Pittsburg, Pa.

434.164. Core for Electrical Apparatus. Charles A.
Terry, Pittsburg, Pa.

434.165. Subway for Electric Conductors. Geo. W^est-
inghouse, Jr., Pittsburg, Pa.

434. 166. Electric Arc Interrupter. Alexander Wurts,
Pittsburg, Pa.

434.167. Lightning Arrester. Alexander Wurts, Pitts-

burg, Pa.

434, 16S. Safety Fuse for Electric Circuits. Alexander
Wurts, Pittsburg, Pa.

434.169. Electric Safety Fuse Box. Alexander \Vurt-,
Pittsburg, Pa.

434.170. Lightning Arrester. Alexander Wurts, Pitts-
burg, Pa.

434,175. Electric Arc Lamp. Wm. E. Cady, Corry, Pa.

434,180. Electric Motor. Theodore M Foote, Boston,
Mass.

434 18 (. Device for the Adjustment and Testing of Elec-
tric C.'rs. Theodore M. Foote, Boston, Mass.

434,199. Connector for Secondary Batteries. James K.
Pumpelly, Chicago, 111.

434,206. Armature for Dynamos. Albert Schmid, Alle-
gheny, Pa.

434,224. Secondary Battery. Henry Woodward, Toron-
to, Canada,

434,261. Printing Telegraph. Theodore M. Foote, Bos-
ton, Mass.

434,264. Spring Motor for Cars. Albert F. George,
Kansas City, Mo.

434.275. Electric Railway. Rudolph M. Hunter, Phil-
adelphia, Pa.

434.276. Current Collecting Device for Electric Cars,
Rudolph M. Hunter, Philadelphia, Pa.

434,301. Method of ^^aking Electrodes for Secondary
iiatteries. Paul Schoop, Zurich, Switzerland.

434.3^^3- System of Transportation by Electricity in

Mines. Elmer A. Sperry, Chicago, III.

434. 37^. Lightning Arrester. Alexander Wurts, Pitts-

burg, Pa.

434.37^»- Secondary Battery. George W. Cochran, New
York, N. Y.

434, 38^. Electro-Magnetic Clutch. Stanley C. C. Currie,
Philadelphia, Pa.

4W.3S9. Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa.

434.39"- Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

434 391. I'.lectric Railway. Rudolph M. Hunter, Phila-

delphia, Pa

434,410 Closed Conduit for Electric Conductors. Chas.

J. Van Depoele, Lynn, Mass.
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EtroiQiE E. Phuups, Ptesident. W. H. Sawykb, tseo'y and Electrician.

AMERICAIT ELECTHICAL WOUKS,
PROVIDENCE, R. I. J

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office, 10 Cortlandt Street,

Eugene F. Phillips, President. John Carroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(LiniTKD.)

Office and
Factory,f ^St. Gabriel Locks, Montreal, Canada.

--MANXTPACTUREBS OP—

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
cc 39

9

Insu/at/on Guaranteed Wherever Used, Aerial, Underground or Submarine.

Inaletterfromtbe Inspector of the Boston Fire Undenvrltera' Union, under date of Marcb
^S, 1SS6, he says ; "A Thoroughly Reliable and Desirable Wire in Ei^ery Respect."

The rubber used In Insulating our wires and cables Is specially chemically prepared, and is guaranteed
to he waterproof, and icill not deteriorate^ oxidize or crack, and will remain fle.vlble In extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical Injury by one or more bralda and the
whole slicked with Clark's Patent Compound, which Is water, oil, acid and, to a very great extent, flre proof.
Our insulation wilt prove durable when all others fail. We are prepared to furnish Single Wires of all

jangea and diameter of iosnlallon for Telegraph, Telephone and Electric Lights from stocK. Cables mad«
» order.

EASTERN ELECTRIC CABLE COMPANY,-
^ 61 and 63 Hampshire Street, Boston, Mass.
BBNRY A. CLARK. General Manager. HERBERT H. EUSTIS. Electrlolaa

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our light Double Synamo Belts are al^irays made from oenters of ^rhole
hides extra stretched.

f W . H . SALISBURY & CO., Chicago, 111.

I
A. H. GARDiNER CO., Milwaukee, WIb.

I TODD &. STANLEY CO., St. Louie, Mo.
ENGLISH, MORSE & CO., Kaneaa City, Mo.

SMaln HouBe, Indianapolis.
Branch House, Memphis, Tenn.

" " Chattanooga, Tenn.

TWESTEK^T -A-G-Easrrs r-^

NOTIGB
TO

Eletcric Light Contractors.

Office of the Clerk of the TUIage of

Cambridge, Ohio.

foiled proposals will be received at this

ofBce until Saturday, Septemter 20lh,

1890, at 13 o'clock M., for lighting the

streets of said village with Electricity

for a term of five years, according to speci-

fications on file in this oflce. The right

to reject any or all bids is reserved. Pro-

posals must be sealed and endorsed Bids

for Lighting the Streets of Cambridge,

Ohio.

JOHK S. BLACK,
Village Clerk.

AIX SIZES

AND
QUALITIESMICA

For Electrical Parposes.

EUGENE MUNSELL& 00..

218 Water St.,New Tork.

WANTED.
Salesman at once for Electrical Suppliej.

Only first-class men need apply.

NORTHWEST
THOMSON-HOUSTON ELECTRIC CO.,

ST. PAUL, MINN.

HE TuRNCR Brass Works

4 LA5ALL& AVE
CHICAGO.

MAKE

Anything
IN BRA55

WANTED.
At once, experienced armature

winders. Best of reference required.

COLUMBIA LLECTRIC CO.,

307 E. Fourth St_
ST. PAUIi, aiiNiv.

aiAIIKTAINS ITS RATED CAXDI.E FOWEB.
3ElsrX3 IFOia FS,XCiE X,I3T.

Sunbeam Incandescent Lamp Co.,
Corner Randolph and Canal Sts., CHICAGO, ILL.

Is therecogQized Best Snbstitnte
for Hard Rubber in the market, and
need by the leading Electrical Houses
In the country. We manufacture all

kinds of

mmm mmm,
also Sheets (which can he eawed,

drilled, turned in a lathe, etc.), Jar

/ / [
r \~ \- "V.,^"- ^^ Covers and Fittings, Switch Bases

t^ fAlR. Kv. ^ ^^^---^ ^^ and Handles. Cut-Outs, Bell Boxes,

_ /'^ / 1 1 \\ ^\ ^^^ Annunciator Dials and Handles, Push
^ y / / ^ \ \ ^ Buttons, etc.

We Claim to Mannfacinre THE VERY MATERUL Wanted by the Eleclric Trade. Send Tor EsUmates and Prires.

THE FIBRONE MFG. CO.,
Office, 3.5 n'arren St. Factory, 300 and 302 Slonroe St., XEW yORK.

nLO Uly.

_THADE MASK.

INSULATED WIRES AND CABLES,
Electric Light, Teleplione, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, 13 Park Row, NEW YORK.
BRANCHES; Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati. Louisville, St. Louis, Kansas City, and San Francisco.

i;«'r|T%'V' ELECTRIC MANUFACTURING CO.,
lA^fI^^^Pl^^^^ ^^ MANUFACTURERS OF

^. t UTOWATIC ELECTRIC MOTORS
In all Sizes from One-half H. P. Upward.

H^iglt Efficiency, Perfect ItegtUation, Superior Workmanship, Ease of

Management, Semarkable Simplicity, Etc., Etc.

For Electroplating, Electrotyping, Copper Eefining, Etc.

DD HXrnn nrrTPri new YORK, 33 Cliurch St. boston, m Arch St. PH/UOeLPHIA, 50a Commerce St
Duiinull UllluJji KANSAS CITY, Rialto Bullillng. N£W ORLEANS, 101 Camp St. CHICACO, 329 Roohery BulUlng.

The EDDY ELECTRIC MFG. CO., - Windsor. Conn,
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ESTABLISUKD IN 1861.

E. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

/ ELECTROLIERS,
COMBINATION

GAS AKD ELECTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc, Etc,

171 E. ADAMS STREET,

CHICAGO.
BRANCH STOBB

2134 Michigan Avenue,

YOU
make a mistake I! vmi doQ't l)uy your Electrical

Supplies [i%im F. & f., Cievelanu, u.

LOOK A.T TH£SK PRICES:
12.00 Dry Batteries. larce size. fO.KJ; f2.00 Inui Box
Bells. IJ-lnch, 4'.'c.; 75a bronze push Buttons. 25c.; 25c.

Wood push Buttuiis. assorted. Ic: 50c. Switched, one
point. 10c.; 10c. Bell Hangere' Staples, per lb. Jtc; $1 00

l«clanche Batteries. I)est made. 44c.; f3J5Spark Colls.

8 inches. fl.50; $10.00 Medical Batteries. $3.50. Send
for Cataioi{ue No. ti.

Fletcher S, Fletcher Electric Co., Cleveland, 0.

FRANK T. BROWN, ute

PRIHCIPAL EXAMIKER ELECTRICITY,

D.S. PATENT OFnCE,-°-°'

Bntterwortli, Hall, Brown & Smith,

Patent Attorneys,

25-26 HONORE BUILDING. • - CHICAGO.

Two complete sets ol U. S. Electrical Patents.

Onel5-Iight 50 volt Dynamo
One 25-light 50 yolt Dynamo
One 50-light .50 Tolt Dynamo
One 75-light 110 volt Dynamo
One 100-light 110 rolt Dynamo
One 150-llght 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

FDREE(4a3BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESI6NER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large DypamoB and Motors for Sppcl&l Work
bolit to Order. Coal MlnlDg Uaalage

a S(jeclalty.

ELECTRIC LIGHT REPAIRING.

BLECKERT & NELSON,
MANUFACTURERS OP

Electric Ligbt and Combination Fiitues,

We make a ppeclalty of fnrnlehlD^ the trade with
Electric Brackeie, Electroliers, Potables, Com-
bioation Brackets, and small llxtDres of all kfnde.
Being maaafaclnrers we can give lowest prices.

OFFICE AND FACTORY:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Deacriptlve Clrculara.

FOB TBK

MANUFACnRERS OF AND DCMIRS IN

Western Electrician

SI.CO.

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS, ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Oootls a Specialty.

-

SF.VIt KOK CATALOfciVK ANH NPRCIAL. FRICEM.

ELECTRIC MERCHANDISE CO
1 1 Adams St., .JTZ^.,. CHICAGO, ILL.

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
Catalosnes Famished. Correspondence Solicited,

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catjilogue on application.

8TILWELL&BIERCEMFG.C0.,

DAYTON, OHIO.

PURDUE SCHOOL OF ELECTRICITY.
New laboratory, fitted with best appliances, dynamos, ftorage balterle?, and appa-

ratus from b€st makers. A complete and thorough course In general machinery and
electrical englneer'ug. Send for catalogue.

PURDUE UNIVERSITY, La Fayette, Ind.

EMPIRE CHINA WORKS,
144 to 156 Green St., Green Point, BfooBfi, E. D„ N, Y,

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Siit'itch Bafies. Cat-Ont Boxe*, Cleats, Circnlt Breakers,
Boshlnss, Knobs and other Insulators.

The lody of our goods 1b made non-condnctlve. Our ware Is the most
dense and ia consequently ihe most non-absorbent that can be prodaced,
being tbeTRUE BARD PORCELAIN.

ELEGTRIGIANS TIME GO. of GHIGAGO,
XeV ^ea.x-'k>ox-ai~S1x'ee't.

7)

Q
Z
o

<
Q

(f)

LU

O
<

All grades of watches from flo to $500, protected against magnetism by the
PATKST ANTI-HAeNETIC SHIBI.I>.

-^^3-COKBKSPONDENCB SOLICITED.

BOILERS,

RICE AUTOMATIC

ENGINES.
Simjile, Compound,

Compound-Condensing,

HANCOCK INSPIRATORS, FEED WATER HEATERS, Etc.

We make a Specialty of Erecting Complete Cfpom PlontC

Smitb-VaUjH Steam Pumps for evertf purpose.

FAIRBANKS, MORSE & GO.,
ST. i.oi;is. CHICAGO. KANSAis crrv.

DENTKB. OHAHA. t^T. PAEI..

G. A. HARMOUNT,
SI,\NA<JKIt

iONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WIIOLES.\I-E DEALER IN GENERAL

ELECTRICAL SUPPLIES
WEtiTEItlll A«ENT FOIl

ALFRED F. MOORE
(KST.\UL]SltKI) is-jo. I

• ELECTRICAL WIRES AND GABLES.
Klcctiic r,iL,^ht, Anniinciiitor wm\ Ollii-e Wirt-s. Inc:ui(K"^C(jnl ami Bullery ConlS; in

fjiil. cvLTV kiinl r)f Win- known lo Itii- ]''lirtiic;il Tnulc.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEL<E«BRAXEO l.VAXeK 'WHK^EL. as particularly adapted to their use,

on account of its remark a.I>ly steady xuotion, biarli ^peed
and fifreat Efficiency, and larjse Capacity, for its rt-ameter,
being double the Poorer of most wheels of same diameter. It is used by a.

number of the leading electric companies with great satisfaction. In the econom-'
icai use of water it is without an an equal, producmg the highest ppr cent, of use-

ful effect fifuaranteed.
!^:^D FOB CATALO«IJE AXD PARTICrLARS.

Our Horizontal "Victor" is highly recommended, as no geaiC are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VECXOIT,
XirKBIJUES arranged on a horizontal shait with Cast-iron Flume, Drafi
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

1 /\DC^ /^ 11DRON CO., MAKERS o^ HIGH -GRADE
•rrecTRIC-^;
i-^ Llghtini

SYNOVIAL DYNAMO OIL
SECOND TO NONE,

Free from gnm or aclde. By refiltering can be
need continually. Adooted by the laJgeBt Elec-
tric Plants of the Westi

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples.

WILLIAM S.BATES,

PATENT LAWYER,
2o4 Dearborn Street, Chicago.

7 YEARS EXPERIENCE IN THE-PATENT OFFICE

AND THE COURTS.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Complet

NGLISH, MORSE & GO.

WM. S. TDBNER, J. LE8TEB WOODBRIDGE.

mrOODBRIDGE & TURNER^
Electrical Engineers and Contractors.

COMPIiETE BQUIFMBST OF KLEGTBIC BAII.'n'AYS

.

Steam Plants for Electric Light and Power. Arc and Incandescent Ligtits Installed.

Designs and Estimates Submitted.
"741 Oortl«.xi.cat; Street. 3Xr©-\3W "yorli..

ELECTRICAL WOOD.

Telesrapli
Telephon.- }. CROSS L ARMS
Electric L,iglit ) E

C. H. HOLMES & CO.,
Boom 410, Com'I Bid's. St. Louis, Mo.

LAWINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

Incandescent Lamp Go,,
l9l2"l9l40liveStreet. St. Louis, Mo..

MAMUFACTUREBS OF

IHCINOESCENT LAMPS.

Lamps Made to Fit any Socket.

Send OS a trial order, Satisfaction Gnaraoteed.

^xx.l.-y XWIa.xL'U.fa.ot'U.X'ex'S of Z^tire C7opz=>Gi^ Texuxsex-eca. fox-

Brush Copper, Ccmmutator Bars, Copper lire. Gear Pinions, Trolley Wheels, Bearings.

Eastern Office: 35 Broadway. General Western Office: 225 Dearborn St., Chicago, III. Factory; North East, Pa.

HOLMES, BOOTH <fc HiLYDEHS.
FACTORIES: WATEBBURY, CONN.

aiANrFACTIJREBS Of

SARX: AND INSUIaATSD ITfTIRXS.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

^^^^a^B^^^^^T tTf'A-'A-^TtTJ«-JT,t'Jt»A-.rA-J'^'J'A'A-A-A-.A'A-A-J.-A-A^A'A'AT».-A' tM ll ^H ^M ^M ^H H 'A'A'A'ATfc'Ay,glfcTgAV'*"-^^'*'^'*-A-A'A'A^A-A-A'A'A'A'A'A'AT41'A'ATATATATA''.C^a.^

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of :EI.£3^.A.^P£]S, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE IVORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHIA, PA.

WESTERN ELECTRIC CO

,

WE ARE THE EXCLUSIVE WESTERN AGENTS FOR THE SALE OF

A. 6. DAY'S KERITE WIRES FOR TELEGRAPH, TELEPHONE, ANO ELEGTRIG LIGHT USE.I, I LLLI IIUIII.,

GHIGA.GO. NEW YORK.

The New American Turbine Water Wheel.
PAETIODLAELY ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its h'gh efflclency at all stages of gate, steadiness of motion and

easy worlcing gate, the construction of which makes It the most sensi-

tive to the action of a governor of any wheel on the market.

SEND FOR CATALOGUE
Illustrating various styles of setting

on both vertical and horizontal shaft.

THE OAYTON GLOBE IRON WORKS CO..

DAYTON, O.
SUCCESSORS TO

STOUT. 9IIL,L»i & TEMrLF.

w^^y.

SPEAKING TUBES anl WHISTLES,
Oral. Electric. Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS

W. R. OSTRANDER & CO.,
21 . 23 and 2 5 Ann St. New York.

Factory, 14'ji and 1463 DcKalb Ave , Brooklyn, N. Y.

fjff Send for Nbw Cataloglie. out August 1st.

'"'EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

ENCINEERIIMC CO.,
ST. LOUIS, CHICAGO,

KANSAS CITY,
OMAHA, DALLAS, TEX.,

SEATTLE, WASH.
ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE.

Sl'EtlAI-TIES:-The AnninKtnn 4 Sims EnRine, Steel Boilors, Iresnn Link Belt, Standard
Rocking and SbetHold Grates, Lowtj Heater, Hyatt Filter, Blake Piiinp, Korting Injector, Etc.

SKyn FOR I^.iTEST CATAIjOaVE.

LEVER DOWN SHOWS oil stopped.

iNf=,LJi_.A.TrE:iz) wifre:.

EI.ECTRICAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.

LEVER UP-SHOWS OIL DROPPING.

^4

POWELL'S PATENT IMPROVED SIGNAL OILERS
for DYNAMOS and HIGH SPEED ENGINES.

AUTOMATIC, UNIQUE STYLE,
DURABLE, EFFICIENT. I OILER
Send for Specieil Cireular and Price List

^^"^
GUARANTEED.

THE MUVa. P01VE:X.I. CO. CINCINrTA-XI, o.
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ADVANTAGES of the EVANS SYSTEM of DRIVING DYNAMOS.
ECONOMY IN ROOM.

No los; of room by reason of long lines of belling. AH the space is mad' available.

More than doubl; the number of dynamos can be put in the same space than by ordi-

nary belting. In the erection of new stations, or the increase of

old, an immense saving is realized.

EFFICIENCY.
There is no slip. Consequently there is less loss of power in

transmission, and a steady light is obtained. There is also less

pressure on the bearings than by ordinary belting for the same

amount of power.

SAVING IN BELTS.
Belts cost less than one-tenth of ordinary belts, and last over :;

twice as long. The saving in belts alone nearly pays the royalty,

SIMPLICITY AND COMPACTNESS.
The dynamo pulley is placed in immediate contact with the driving pulley. No expen-

sive clutches or complicated belt holders are necessary. The Evans Friction is a perfect

clutch in itsilf.

PERFECT CONTROL.
Each and every dynamo can be stopped or started independently of every other

without slowing or stopping the engine or other motive power.

FOR POWER GENERATORS,
Where the load is intermittent and subject to sudden changes,

as in street railway work, the E\ans Friction adapts itself promptly

and effectively to the work without the "flop" or unsteady motion

of ordinary belting.

CLEANLINESS.
The Evans System does away with long flyi-g belts which

carry a large amount of dust, amd not only is the room cleaner

but the b . arings are freer from grit.

For SIMPLICITY, COMPACTA\ES8,
ECONOMY, EFFICEENCY and CLEANLINESS, the
EVANS SYSTEM surpasses anything yet devised for
driving dynamos.

I

""'
""sS!

%"""""'
\ Send for Catalogae

'

'D" to The:\£ VANS FBICTlON CONE CO., 83 Water St. , Boston.

W. D. Sargbnt, President. John A. Babrktt, Vice-President and Cone. Electrician.
E. H. Cutler. Treasurer and Manager. Frank A. Pebret, Electrician.

BERNSTEIN ELECTRIC CO.

INCANDESCENT LAMPS
FOR

ARG-U6HT CIRCUITS.

SIMPLE. RELIABLE. DURABLE.

The only safe socket for series lamps, and the only

socket having insulating material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVENUE,

CHICAGO OFFICE. 190 Fifth Ave.. GEORGE CUTTER, Agent.

THE ELEKTRON MFG. CO.
79 and 81 Washington St., Brooklyn, N. Y.,

f

-ILANUFACTUREBB OF THE -

PERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. The only Machines having

Laminatefl Fiell MapetsHIGHEST

AWARD
AT

PARIS

EXPOSITION.

OF SOFTEST CBAKCOAl lEOJf,

BY MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtained tlian Is possible
otlier'nlse.

Automatic Motors oi all sizes and for all pur.
poses. Automatic Dynamos
for Incandescent Electric
LightlDgr. Isolated Plants
fiir Stores, Factories, etc,
a specialty. Moisture-proot

EF Motors and Dynamos for

^ use in Mines and damp
^ places.

-fc=^ -
--^ a

MA.PCVEAfi B,.3^
„

GENERAL '

is*-ie»*""'

e»~i. IjrG,

^cv»t<^'.vxl-»"°a
3«V/r

"• "-Juh.nnon,
:!'«an Sir:.-

K-ieasure m sa/ ins tha» t-— P".^«. „,r .e.,-ed .

"""'" ''' ^""» ""

H ^^r.r^ „ .

-'--—. ^n. .a. .. ,,3^ " * P'-^'-italJy i„ a"" Oonipany. %..,„
'' ^•''^"^ful manner t,yfh« features ofinexibiJity aod"ith ea.e of repair »

-"."rity toe^ther«P"r arc no, the least of the »„•oi the points in its favor.
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THE BUTLER HARD RUBBER CO.
33 Mercer Street, NEVT YORK,

o MANUFACTURERS OF o

FRANKLIN S. CARTER. CUAS. M. WILKINS.
—TRADING AS

E. WARD W LKINS

Of every description, including the celebrated HARD RUBBER BATTERY CELLS^ manufactured under
j

Kiel's Patents for Prhnary and Storage Batteries. The cheapest and best Cells in the market. Also
'

Sheet, Rod and Ttlbing (Kiel's Patent) for electrical purposes, at reduced prices. Standard quality Sheet, Rod,

Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes, constantly on hand. !

HARD RUBBER SPECIALTIES OF ALL KINDS MADE TO ORDER. SEND FOR PRICES AND ESTIMATES.

For Sale by CENTRAL ELECTRIC CO., Chicaso,IlL

FOB THE SALE OF
\

PARTRICK &; CARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO, San Francisco, Cal.

N. WEST. ELEC. SDPPLY & CONS. CO., - Seattle, Wash.

WOLFE ELECTRICAL CO,, Omaha, Neb.

SODTHERN DIST. TEL. & ELEC. CO., Birmingham, Ala.

PARTRICK * CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROPRIETORS OP THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.
BSTABIvISHED 1867.

Cataloenes and Discount Sheets Trill be sent 10 those In the trade
upon receipt of application and business card.

THE STANDARD CABDON CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric Light Carbons and ^Battery Material.

^y A<^

SCHUYLER APPARATUS
IF YOU WANT THK BEST

Aro H^iglxtiixg H^isteixx.

•^•-^

Office and Factory. MIDDLETOWN, CONN,

Western Oflice, Room 456,
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HOGGSOIN'S
IMPROVED

WiH,DOW Spiking
|

THE BEST.

THE ONLY SPflING MADE HAVING

Screw and washeh for
Each Wire.

HOGGSON'S

im
Fibre Wire-Cleats.

Saves Battery and Wires.

Southern Electrical Supply Co.,

ELECTRICAL SUPPLIES
I

Of Every Description at Bottom Prices. Prompt Shipments
and Intelllgrcnt Execution of Orders Our Specialties.

823 LOCUST STREET,
ST. XjOXTXS, - AXISSOXTXIX.

TRADE MARK.

WIRES, CABLES,

TAPE and CORD
FOE

PROMPT SHIPMENT.

HOGGSON'S
IMPROVED

Door Spring,

Has Shield to

Protect the Pin.

THE ONLY Spring Made Having
Screw and Washer for

EACH Wire.

JOHN STEPHENSON CO.,
l^nS^^ITTEED,

NEIMT irORK.

STREET CARS
-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.

INTRODFCIXG ENTIREtr NEW PRINCIPIES.

Pat. Mar. 19, 1SS9. THE OLD STYLE.

THEACME LINK BELT
IS WADE ONLT BY THE

Page Belting Company, Concord, N. H,
Branches : Boston, New York, Cliicago, San

Jrancisco. Also, manufacturers of all the
staple grades of Leather Belting antl Lacing.
Send for lllnstrated Catalogue—a valuable
ti'uatise on bultiug, Free.

WANTED.
A second-hand S-horse power 210 volt

incandescent motor. Address

"IWIOTOR,"

Care of "Western Electkician.

WANTED.

Mtn to take charge of Detail Department of

Electrical Factory. Mast be a good mechanic,

and have had experience in managing men.

Applications shoald etate experience and salary

expected. Address MECHAHIC,
Care of Western Electrician.

GEORGE P. BARTON,

LAW OFFICE,
SSB DEARBORN STREET,

CHICAGO, ILL.

Patent and Trademark Cases.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR
C
O
IVI

P
O
u
N
D

WESTERN POWER CONSTRUCTION CO.,
COBBESPONDKKCK SOIiICITED. 144 ADAMS ST., CHICAGO.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., o^l^°iS°oVr^x..

LEWISOHN BROS.,
81 and 83 Fulton St , NEW YORK.

SOLE AGENTS
Tamarack Osceola Copper Manufact' ring Company,

DOLLAR BAY, MICH.

BARE IPPIR WIRE
Guaranteed made from Best Lake Superior Copper.

HARD DRAWN WIRE
For Telephone and Electric Railway Use a Specialty.

Soft Annealed Wire for Electrical Purooses

C. B. HOLMES.
Prest. AQeoI. Mfcr.

G. W. GRIFFIN,
Superlntondent of

CODBtlllCtlOn.

WM.C. NICHOLS,
Secretary X. Treasnrer.

^^SfUi^'T^ -r .

The Hazelton Tripod Boiler

1$ the quickest generator of steam,

Needs less repairs than any other, and

Is the most economical boiler in use.

ADDBE9S

Hazelton Tripoo Boiler Co.,

CHICAGO, ILL.'- 170 TWENTY SECOBD ST.,

OHIO STATE UNIVERSITY,
COLXJMiBUS, OHIO.

CItU, Mechanical, Mlalnic and Electrical Enslneerlnn. 8EKD FOR INFORMATION.

SAFETY SEAMLESS rubber covered WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eighth St., ST. LOUIS.

EXCELSIOR ELECTRIC CO.
HANIIFACTDRBRS OF

Arc and iDcandesciint Apparatus
FOR LIGHTING,

ArcAMlncandescent Motors,
Electro-PiatiDg and Electro-Deposition HactiiDes.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimnteN and other information, addreHs:

ISTESTERN OFFICE: NEW YORK OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL. 115 BROADWAY, NEW YORK:
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10.000 Motors in actual operation.

:F.^i«r oxa^oT^'iTs.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print'

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW ENGLAND OFFICE, 63 Oliver St,, BOSTON. PHIL4DELPHIA OFFICE, 38 S. Fflnrtli St. CHICAGO OFHCE, Phoenix Biiildiiig.

C. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

THE CONHECTICUT MOTOR CO
OFFICE AND WORKS:

PLANTSVILLE. - - COUN.
CONSTANT POTENTIAL

Electric Motors and Generators
1-2 TO SO HOE-SS FO"ysrEE..

FIRST-CliASS IVOKKMAarSHIP AKfD HICH EFi'ICIEXCY.

NEW YORK, 127 Fifth Ave. BOSTON, 32 Oliver St. PHILADELPHIA, 17 N. Sixth St.

HARTFORD, 14 State St. NEW HAVEN, 65 Orange St.

CORBESPONDENCE SOLICITED WITH CENTRAL STATIONS AND rNDIVIDUAL USEES.

EDISON MANUFACTURING CO. J

EDISON'LAUNDE BAHERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

MANUFACTURERS OF

PRIMARY BATTERIES for TELEGRAPH "MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

All dealers in Electrical Supplies keep, or should keep, these Cells in stock. If unable to purchase from dealers in yoni-
vicinity, communicate with

JAMES F. KELLY
General Sales

Assent, 1 9 Dey St., NEW YORK.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record in

tiiis field which cannot be excelled.

a IS c*i;auAi.ED FOB economt of fdel. BEQxniiAsiTY a
MOTION. ADD PTTRABTI.TTT IN UB«.

SOUB BUIL.DBRS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

Write fop onr Cataloimes.

Manufactorere of and Dealers Id

Pulleys, Cears, Shafting, Hangers, Leather, Rubber
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 4I and 43 SODTH JEFFERSON ST,

WHEN YOU BUY A MOTOR
FromAXX Hannfactnrer or Bealer,

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
Send for Catalogue.

Automatic Switch Co.,

No. 8 Keyser Building,

BALTIMORE, MD.

/ig^jP^H'f/r/^/ff r/./ RELIABLE. NODANGEFfaUS CURREnj<^

mIht%immW^YM

Mf 8r\

lectric-li^ht-

8c FoWEf\ Co
78mB0 Cortlandt

Hew York.

Iffr.iTE'^ foR LIGHT &:!-,,

^

y ^°^^^^ ^-' ^^, ""'*•*«- amfer

W. N. HoBART, Pres't. L. O. Maddux, Vice-Pres't and Trea?. J. H. Eickersbopp, Sup't.

J. C. HoBAET, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Hofse-Poier. ii Componnd and Yalveless.

Most perfect regralation

ever obtained.

NO SMALL PARTS REQUIRING REPAIRS,

m ECCENTRICS.

NO STUFFING BOXES.

NO PISTON BODS.

INTERN4L FRICTION A MINIMDM.

ALL PARTS IHTER-

CHANGEABLE.

X.,:__:i=_„-i5:r:=

The eiieino Id perfectly balanced and nelf contained; all wearing: surfaces
ar« exceptionally Inrgrp, ninUlny It the most perfect lilgli Mpeed engrlne bnllt.

THE TfilOMPH GOHPOOND ENGINE CO.,
SOLE BUILDERS,

21 I, 2(3, 215 and 217 W. 2nd St., CINCINNATI, O.

CONTINENTAL DYNAMO CO.

DYMMOS AND MOTORS,

MANUFACTlinERS OF

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, Power and IVIetallurgical Purposes.

ADVA>'TA«EIS CliAIMED:—1. I^olidlty of Constrnctlon, together wllh good
ivorkmanBhip, therefore emooth-ninning and durable. 3, Colored Strnctnrc, therefore pro-

lerllon from external Injury. 3. Parts Constrncted Seimrately. therefore all easily re-

movable and accessible for attention or repair. 4. Automatic I.ubrieation, JoarnalB
running in oil, therefore wastea no oil and requires Utile attention. 5. Current Generated
Avith LeaHt Mnarkine. therefore small wear of brushes and comnmtittor. G. THo Scatterlnff
of liinea of Force, therefore high efficiency and no attraction of pieces of iron, and no mag-
netlzlng of watches and compasses.

AGENXS: BOSTON, Mass., Holtzer-Cabot Electric Co., m Arch St,—

tVII.KESBARRi:, Pa.. A. C. Robertson & Co., 51 W. Market St.—BAIjTIMORE,
Md., Electric Construction & Mfg. Co., 108 N. Eutaw St.—JlUGHSTA. Ga., W. Edward
Plait, 708 Broad St.—ATILAIVTA, Ga., Jos. S. Cook & Co., 8 W. Wall Si.—rOBT
WOKTH.Tex.. I. 1. Harrell.—CLEVELAND, O., Cleveland Electrical Mfg. Co.. 832

Sheriff St.—DETttOIX, Mich.,Markle Engineering Co., 133 lefferson Ave.—ST. PAUl.,,
Nlinn . C. I- Thomson. 320 Roberts St—:\A!S1I'»'II.«^E, Tenn., J. W. B aid. 207 Union St.

«Ei\'»'EB, Col., L. C. Rice. 1762 Blake St.

.EPAIREDIJ^ REWOUND ^ ® ^ ^2_^ '
'

.^eNth^AL pY^^^Q F^^?Aif\iHG<§c Jobbing-^Ko^^-^ ^TS T^
-^M- V - DYfvi/^/NAO y\^?Aif\iHG<§cJOBBir^ Jones tjaOS-tLECTRICO. Cincinnati, Ohio.
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ANTIQUATED
THE OLD STYLE DOUBLE CARBON LAMP of all makes, a relic of

the Past, that vanishes before the new

TRIPLE CARBON LAMP
ADAPTED FOR ALL DAY OR ALL NIGHT LIGHTING.

First cost much less, and far cheaper to operate and maintain,' having but

one carbon rod and one mechanism.

Old Lamps of all Styles, Single or Double,
can be changed over at

very small cost.

Fully protected by TJ. S. and Foreign Letters Patent.

Send for further particulars to the

SPERRY ELECTRIC CO.
195 to 207 Canal Street, - CHICAGO.

Electric Specialties to Contract. General Electrical Supplies.

AM WITH YOU !

'•'TIS PITY 'TIS TRUE!'
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WATCHES .

TliH World's KxpoKttion in Paris. 1889, riwardetl a prb-o medal to Tlio I

(lilee Aiitt-Magni>tic Shield for watches. It hns boen pruven to lie the best
practical and permaneut solutioD to the trouble electrlciuns have \^-ltll 1

their watches. I

TheBbieldcan be applied to any watch, or is furnisheilin new watches by

GILESBROS., - CHICAGO.

TRADE MARK.GONDA
PARIS

HIGHEST AWARD!
THE ONLY

GQLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LEGLANGHE BATTERY GO.,

149 West 18th Street, ]>r:E3T7S7- TTOH.:^.

THE FOREST

LAMP HANGER.

ADVANTAGES.

Lamps when In position sopported entirely by

cross vire or cable.

Cord is nsed only when raising or lowering

lamp.

Lamp insnlated from hanger.

No strain on lamp connection.

No danger of lamp dropping by breaking or

cntting of cord.

Ease of operation.

Low price.

MANUFACTURED BY

Forest Cily Electric fforts.

GENEVA, O.

Iga »

Eleetrle Iiiglit Hepalring.

SPECIAL DYNAMOS AND MOTORS,
From l'200tb to 300 H. P. bnilt to order, \ ozs. to 20 tons id leipt, 2 Volts to 5000 Volts io K M, F,
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Primary Batteries
FOR

Honsehold, Experimental, Scientific and otlier Purposes.

JAMES H. MASON,
MASDFACTURISt? ELECTRICIAN,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N- Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligliting.

GREAT IMPROVEMENTS.

Onaranteed as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

Barimes' New Sensitive Drill
Speed, from to 1600 revolutions without stopping the machine or shifting belts, '

This new sensitive drill embodies
principles not found in other tools of

its class, is simpler in construction

and more effective in operation than
any sensitive drill in the market.
The speed of the drill spindle can

be increased or diminisJied in-
staiitlj/f or the motion reversed
without stopping- the machine or

shifting belts.

More or tesa driving 2***^^'^^

can be applied to the drill spindle, as

the size of the drill or the nature of

the -work may demand.
We claim for this drill superiority

both in simplicity of construction,

which renders it less liable to derange-

ment, and in effectiveness of opera-
tion, on account of the variation of
speed and power being so completely
under the control of the operator,
whereby all the adjustments are made
with the least possible loss of time.
It is smooth and almost noiseless in
operation, and entirely free from the
vibratory motion commonly found in
drills of this class, where the spindle
is driven by belt.

Sold subject to trial, with single or
multiple spindle. Send for Catalogue.

W. F. & Jno. Barnes Co.
ROCKFORD, ILL.

1 Address, No. 761 Euby Street

'-^"m-^^.«
Electric TractioH Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: tIS BROADWAY, NEW YORK.

AGENCIES, 13 South Fourlli St., Pliiladelphia; 456 Rookery BIdg., Chicago.

Ill Water St, Pittsburgh, Pa.

Factory: JERSEY CITY, N. J.

Over 105 Roads operated under
Our System, and that Successfully,

both financially and electrically.

EDISON

COMPANY,
Edison Building, 44 BROAD STREET,

NEW YORK CITY.

STREET ELECTRIC

RAILWAYS.
Our Electric system for Street Railways has been found to be the

most durable, reliable, economical and convenient.

New roads in course of construction going on in all parts of the

country.

Mailroad HEanagers and 0<ft.ers interested in this business

are earnestly requested to correspond with us, to get facts and data show-

ing the advantages and possibilities to be obtained by Electric Traction

over any other existing methods.

DISTRICT OFFICES:
NEW YORK, Edison Building. CHICAGO. Rialto Building.

SAN FRANCISCO, Chronicle Building. NEW ORLEANS, Cotton Exchange.

PORTLAND, ORE , Washington BIdg. DENVER, Masonic Building.

TORONTO, CAN., Bank of Com. Building.

—IS THE

—

Best Appointed Iiine
—FOR REACHTNG THH

—

West, Northwest and Sonthwest.
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
ARi: IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON, BROOKLYN. ALBANY, SYRACUSE. TOLEDO, CLEVELAND,

MILWAUKEE. INDIANAPOLIS.

DENVER,

_ ST. LOUIS, KANSAS CITY. ATLANTA,

OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LIGHTNING DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It was used exclusively by the "West End Company, of Boston, last

winter, and is fully indorsed by them, and other companies who have used it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

BOSTON,
eso .A.tl.Ck,rxt±o .A.-SjrG.

CHICAGO,
3.-^8 3VClol3.lKa.zi .^.-ve.

ST. PAUL,
403 Sllaley Sti^eet.
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Tffi Knapp Electrical Works,
General Western Agents,

T-SL^i-

PERKINS ELECTRIC LAMP CO.

TO FIT ANY SOCKET,

ALL CAHDLI POWERS,

AHY YOLTAGE,

AHY EFFIOIEHOY.

The follotving are a few of our testimonials;

Your lamps (Perkins) instead of lasting 600 hours
have averaged over 1,000 hours without growing black or
dim.

—

Chukch Gkeex Electric Light Co., Boston, Mass.

The life of the lamps is more than guaranteed, and
when burned out they are perfectly white.—H. Heuck,
Heiick's Opera House, Cincinnati, Ohio.

The lamps average their full guarantee, and some have
been burning 3,000 hours. — Oak.la.xd Paper Co., Man-
chester, Conn.

We have run all our lamps (Perkins) over 1,200 hours
and none of them have given out yet.—Z. Ceaije, Je. &
Bro., Dalton, Mass.

The light bums up to 16 c. p., is clear, and does not
discolor.—J. D. AViltrout, O. W. Holmes Hospital, Bea-
trice, Neb.

They (Perkins lamps) have more than met our expecta-

tions, as they excel the guarantee by some 2,000 hours.—
H. B. Claflin, New York.

GRIMSHAW WHITE CORE

= FOR=:

TELEGRAPH,

TELEPHONE,

ELECTRIC LIGHT

Mclienuan Switch. Paiste Switch. Arc Lamp Wall Switch. Arc Lamp Ceiling Swltclk

GALES COMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFEORD TO BE WITHOUT IT.

THE KNAPP ELECTRICAL WORKS, Franklin St., CHICAGO, ILL
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C/uCa<3s.

GAPE MAY VISITORS

Having resolved to inspect their circuits and

equip them with modern and improved appliances,

are invited to write us for further information or

samples of

Important Specialties

mentioned in circulars distributed at the Con-

vention.

Jgt^* Our Stock of Wire, Tools, Construction

Material, Instruments, and Specialties was never

more complete.
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THE BRUSH ELECTRIC CO..
CLAIMS THE EXCLUSIVE RIGHT TO

MANUFACTURE, SELL OR USE

The enjoining clause of the Decree of the Court in the case of The
Brush Electric company vs. The Fort Wayne Electric Light
company is as follows:—

"6. And it is hereby ordered, adjudged and decreed that the said defendants, the Fort
"Wayne Electric Light company, Henry G. Olds, Perry A. Randall and Ranald T. McDonald,
"together with the officers, successors, or assigns, agents, attorneys and employes of the
"defendant corporation, be, and they hereby are, perpetually enjoined and restrained from
"making, using, selling or vending any arc electric lamps in which two or more pairs of
"carbons are independently adjusted and regulated by one and the same regulating mechan-
"ism, and are separated and burned successively, to secure the continuous burning of one
"pair of carbons prior to the establishment of the arc between the other pair, substantially
"as described in the specification, and claimed in the first claim of said letters patent. No.
"219, 208. and also from making, using, selling or vending any electric arc lamps contain-
"ing the invention, or inventions, substantially as described in the specification, and claimed
"in the second, third, fourth, fifth or sixth claims, or any of said claims in said patent. No.
"219, 208, or any imitation, or substantial equivalent thereof constructed substantially as
"described in said specification, and as claimed in the said first, second, third, fourth, fifth or
"sixth claims, and that an injunction issue forthwith accordingly. And it is further ordered,
"adjudged and decreed that the defendants pay the cost herein to be taxed, and that the com-
"plainant have execution therefor,"

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS ANO GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANOESCENCE LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING. ETC.

THE BRUSH ELECTRIC CO..
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FORT WAYNE ELECTRIC CO
niAKlTFACTlIREBS OF THK

Slattery InductioH Sisteni of Long Distance
INCANDESCENT LIG-HTINa,

J^V^XS T^H

Wood Automatically Regulating Arc Lamps and Dynamos.

A- - *

! 1

«
WOOD ARC DYNAMO.

MAIK OFFICE

:

FORT WAYNE, IND.

BRANCH
NEW YORK,
OHICAGK).
PHLLADELPHIA, -

PITTSBITRGH,
DETKOIT, MICH., -

SAN FBANGISCO, 36
TORONTO, CAN.,
DAIiLAS, TEX.,

OFFICES :

115 Broadway.
185 Dearborn St.

907 Filbert St.

- 533 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., AND - BROOKLYN, N. Y.

^ OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

GLOBES^SHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL. CLEAR, ETCHED, ROUGHED, ETC.

ADAPTED TO ALL SYSTEML..

:^ 729 BROADWAY, NEW YORK. ^^
(COR, WAVERLY PLACE), and (t»

..• 43 SIXTH AVE, PITTSBURGH, PA.
4'

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
UAmnCAOTUSERS OF

Electric Motors for Arc and Incanoescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from.

M6H.P.to60H.P.

The supremacy of "THE BAXTER MOTOR" over all Others has been thoroughly established,

and we are now prepared to fill orders promptly.

H'lT-ox-y XkiXotoxr Is O-unrnzLteed..
Send for Price Lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, IIL
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99"Ajax Switches
FOR CENTRAL STATIONS tf'POWER CIRCUITS.

SIMPLE. CHEAP. INDESTRUCTIBLE.
COBBESPONDENCE SOI.ICITE».

C. S.VAN NUIS.74 Cortlandt St., NewYork.

YOUR

TALKTELEPHONES
The Standard Underground Cable Co-.'^supSruNEOF

Insulated Wires and Cables.
CHICACMI. PITT8BITB6B. N£fr YOBK.

THE HOLTZER-CABOT ELECTRIC CO.,
MASUfACTTJHERS OP AND DEALERS IN '

EVERYTHING ELEOTRIOAL
SENS FOB %56-PAei: CATAIiOOCE,

111 Arch Street, BOSTON, MASS.
•tPfPlil APFliriFll- ' GLOWER & HARRIS, Dallas, Texas.oi-Eoi/iL /lucjio/co.

-J
p^^j^ Seilees Elbctbical 'Works, San Francisco, Cal.

A foil line of oar mannfactare can be foond at our Agencies.

MAGNOLIA METAL.
-htdobskd bit te

United States and German Governments.

BEST ANTI-FRICTION METAL
For Dynamo, High-Speed Engine, Steamsliip, Car, and all Machln*

ery Bearings.

MAGNOLIA ANTIFRICTION METAL CO.,
Owers ftnd Sole ManafactnrerSf

74 CORTLANDT ST., NEW YORK.
London Office: 76 Queen Victoria St.

Chicago Office: 41 Traders' Building.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie Mia-Bnlilier anil lintta-Perclia Insnlatiog Co.

Vulcanized Inbia-Rubber Cables, to any
specification up to 8,ooo Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage. Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,ooo Megohms per
knot.

Cables ot High insulation

and Long Life, all millage.

WM. M. HABIRSHAW, F.C.S.,GenM Mgr., Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marine
Cores to any Millage
or Specification up to

9,000 Megohms per knot.

Two -Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms pet
knot.

Navy Portables. Silk,
Cotton and Hemp.

Bell Wire, rubber cov-

ered, for Marine Work.

Pliable Cables, for

Search Lights.

Insulated Wires and Cables.
Tlie actuiowledged Standard, for d.iirable and. lUgli in-

sulation. Its merits proved l>y a record, of over quarter
of a eeutnary. iLdapted. to all electrical pnrposes.

CELEBRATED KERITE TAPE FOR INSDLATINfi JOINTS,

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire- Proof and Weather - Proof

Electric Light and Power,
Telegraph and Telephone,
Railway and aM other
Branches of Signaling.

ALL SIZES Aerial Use.

Lead Encased Wires, fUgSeTse."'
Concealed Wiring In all Locations.

6E0R6E B. PRESGOTT, Jr., 6en. Agt., 16 Dey St., New York.

Western Electric Co., Chicago, 111., Sole Agents for the West.

ELECTRIC LIGHT LINE WIRE.
Tobin Bronze Bods, Sheets, and Plates,

////M/M'/y//w'^M////y//y////////'/„ W^mm^^'
CUT SHOWING STELE OF INSOLATION.

a.—Copper Wire. b. b.—Two Braids, saturated with Fire-Proof Insulation, c-—Braided Cotton, saturated

with a black, Weather-Proof Composition. « ™ .^
Approved by New Torii Board of Fire Underwriters. Samples fumlBhed upon application. Pure Electric

Copper Wire, bare and covered, of every description.

u/ADconnuc M9 and 21 Cliff Street. New York, FACTORIES:
WAREROOMS.

j ,33 ^^^ ,35 wabash Ave., Chicago, III. ANSONIA, CONN.

EDISON GENERAL ELECTRIC CO.,

MASrUFACTirEEES OF
Weather Proof Wire, Insulated Iron "Wire, Magnet "Wire, Rubber-Covered House Wire,
Annunciator Wire, German Silver Wire, Oflace Wire, Flexible Brush Holder Cable,
Gas Fixture Wire, Arc I^amp Cords, Tinsel Cords, Flexible Cords,

Telephone, Teleg'raph and Electric Lig'ht Cables.

Please address all communicationB to tlie

nearest Distrtet Office. EDISON BUILDING, BROAD ST., NEW YORK.
MAIN DISTRICT OFFICES: EASTEEH DI8TEICT, EDISOH BUILEIHa, HEW YOEK. OEHIEAL DISTEIOT, "THE EIALTO" BUHDINS, OHIOA80.

MOTIHTAIM DI8IEI0I, MASOHIO BTJILDIK&, DENVEE, PAOIEIO COAST DISTEIOT, OHEOinOLE BLDO., SAN EEAH0I300.
HOBTH WEST DIST,, WASHIHeTON BLDa,, POETLAHD, GEE, SOUTHEEH DIST., COTTON EXOHAN&E BLDO., NEW OBLEANS. CANADIAN DI8T., BANK OF COM. BLDO., lOEONIO, OAN.

WORKS : SCHENECTADY, N. Y.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

lighting Apparatus.

C20 Atlantic Ave.,BosTON, Mass.
148 Michigan Ave , Chicago, III.

115 Broadway, New Yoke, N. Y.
315 W. 4th St., Cincinnati, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
1 1 n N. 3d St., St. Louis, Mo.

15 First St., San Francisco, Cal.

iElectrie Railx^ay

Equipment.

Electric Motors.

A REMARKABLE GROWTH.
[From the Bltctrkal World, New York, March 20th, 1889.]

Electric Iiighting by Gas Companies.*

In Prof/re^ine Af/e for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
repeat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding erery effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

f.rent systems. The list now published shows a total of 266 companies,
operating a total of 21,3 13 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as

below. But it is pertinent to state here that some companies in the list

have 'ailed to furnish us either system or number of lights, others operat-
ing two, three or four different systems only the aggregate r umber of
lights. Taking the figures as they stand they make this showing

:

Syetem. Arc.
Thom»onHou6lon 11,084
Brush 3,9(14

Wefttinehouse
EdlBon
American ,. 1,813
United States
Schuyler
Ball
Western Electric ...

Inflianapolis .Jenney
Fort WrtVne .Tenney..

Inc. Total.
8,828 19,910

250
734
ei3
580
-94

185

27,710
10,350
2,875
4,425

.Tenney (Ind. or Ft. Wayne not specified) 824
Van liepoeii
WaterhouBe
HelHler
Rem in ton
.Snerry
i-.xcelslor

llochhuusen
Weaton
Fuller

285
22;

'

159
130
90

.'00

300

27,710
10,25ti

4.688

4,070
7»4
013
810
794
935
3'i»

285

.500

459
131
90
00

Total 21,313 53,890 ".,203
Grand total of Arc and Incandescent lights, 77.203.

This exhib t is an evidence of the rapidly growing coiivietion on the
part of gas companies that the proposition, which it is well understood
Progressive Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

'frogretsm Agi, JIarch 15, 1B89.

[Prom the Electrical World. New York, June 14th, 1890 ]

Eiectric Iiighting by Oas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System. jvrc
Thomson-Houston 18,9ir7
Brush "... 6,090
Westicghouse 331
£diBon \

American ', '.",****
* 1*587

United States '*.| '032

Schuyler 1166
Ball

'

Western ISlec:ric *,,,, .„
Fort Wayne .'

1756
Van Depoele dM)
Waterhouse
Heisler
Remington W.
Sperry \,
E.xcel8ior
Hochhaiisen
Weston
Puller

,

Reliance
National

,

Bernstein

Inc
45.055
4,259

49,1 07
13,853

175
6.141

962 'e
788

1,750 8,005
450
287

3,815
12!t

160
205 80
70

138
10
30

1,000
215

Total 31,558 132,771

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

1889
Number of gas companies operating electric lights 266
Number of diilerent electric light systems used 21
Number of arc lights operated 21,318
Number of incandescent lights operated 55,8!K)

1890.

804

31,558
132,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THK STSTEM which is being used more generally by Gas Companies than
ALL OTHER STSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FLRST. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies, Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Gas Com
panies

ikr<> lights.

March 30, i June 14,

1889.
I

1890.

21,:!I3
I

31,.'!08

THOMSON-HOUSTON lights by Cu Companies. 11,084 I 16,927
Number lights of all other systems by Gas

Companies 10,229 U,681
Proporlion ol Thomsan-Houston to whole number

ol lights 62jS 536-10?

March 20, June 14,

1830. 1890

Incandescent Lights.

Ci.SOO

8,826

47,064

is7-io-r

132,771 Lights in use as per clipping, June 14, 1890.

45,055 i 'Lights in use as per clipping, March 20, 1889
ii

87,716
I

ilncreasc

33 9-10<( Percentage of increase

Arc. Incandescent.

T. H. Sys-
tem.

All other
Systems

T. H. Sys-
tem.

All other
Systems.

16,927 14,681 45,055 87,710

11,084 10,229 8,826 47,064

5,843 4,402 36,229 40,652

52 T-IOif 48X 410j« 86'8-lOjS
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.

ALPHABETICAL LIST.

Automatic Switch Co xxvili

Ansonla Brass &CoppeiCo i, xxvili

Allls, E. P. & Co axviil

American Electiical Works. , xix

Abendroth & Root Mfg. Co. . vlii

Aluminum Baltery, Electric

Lieht & Power Co! xxvili

Ball Eogine Co. . .-. xxviii

Baggot, E X-

Barton, Geo. P
Beicstein Electric Co xxlil

Brush Electric Co xxxv
Batler Hard Rubber Co xxii

BalnForee xii, xx
Brown, Frank T xx
Barnes, "W. F. & Jno ssix

BiXter Electric Motor Co xxxvl

Bleckert & Nelson xx
Bunnell & Co., J. H
C. B. &q. R. R xxlx

Chalmers. Spence Co viii

Cleverly Electrical .Works . . . xili

Colburn& Co., I. W xx

C. &. C. Electric Motor Co.. .xxvli

Central Electric Co xv
Continental Dynamo Co xi

Columbialncandt scent LampCo xxi

Crocker-Wheeler Motor Cj... xix

Crosby Electric Co iv

Davidson, M. T vlli

Day s Kerite Insulation Co i

Dayton Globe Iron Works Co. xxii

Electrical Supply Co xxxlv

Empire City Electric Co xxU
Eastern Electric Cable Co xix

Edison General Electric Co.,—
Railway Dept xxix

English, Mor33.&Co xxi

Excelsior Electric Co xivl

Elektron Mfg. Co.. xxiii

Eddy E ectrlc Mfg. Co xix

Electric Construction & Sup. Co vlii

Edison Mfg. Co xxvli

Edison General Electric Co.,

—

Lighting Dipt x
Edison General Electric Co.,—
Wire Dept I

Edison La Bp Co xl

Eureka Tempered Copper Co. . xxi

Easton E lectric Co iv

Electric Merchandise Co xxx,xx
Electrician PablishiEg Comp'y,

xxiv XXV, xxi, xxii

Evans Friction Cone Co xxill

Empire China Works xx
FIbrone Mfg. Co xix

Forest City Electrical Works. . xil

Fort Wayne Electric Co xxxvi
Fairbanks, Morse &Co xx
Fletcher &Fletcher EleclricCo xx
Globe Carbon Co xxi

Greeley & Co., E. S xvlll

Gibson Gas Fixture Co xxii

ailesBros xli

Great Western Electric Sup. Co. v
Hazelton Tripod Boiler Co xxvi

Heisler Electric Light Co xxvli

Hill Clutch Works xi

Holmes, Booth & Haydens xxi

Harmount, G. A xx
Hazazer & Stanley xvlli

Holizer-Cabot Electric Co I

Hawkeye Electric Mfg. Co —
Holmes & Co., C.H xxi
Ireson, Chas. L I

Interior Conduit&InsulationCo.xxlii
India Rubber& Gatta Percha Co. I

Ide & Son.A. L xvill

niinois Electric Material Co— xviil

Jewell Belting Co xix

Jones Bro3. Electric Co xxvlil

Knapp Electrical Works xxxlii

Law Telephone Co xix
Leclanche Bittery Co xil

Lswlsohn Bros xxvl
Laminar Fibre Goods Co xxi
Mitchell Vance C-?. xxxvl
Monitor Electric Co xx
Munsell & Cd., Eug xix
Mnnson Belting Co., Chas xviii

Mason, Jas. H Tndr

Magnolia Anti-FrictionMetal Co I

N. T. Baiting & Packing Co...
National Carbon Co iv

I^'atlonal Electric Mfg. Co xlv
Noye Mfg. Co., Jno. T xx
NorthwestThomson-HoustonCo. ix
Ohio State University xxvi
Ostrander & Co., W. R xxii
Okonite Co vl, sis
Partrick & Carter xxiv
Phoenix Glass Co -'^—

Palste, H. T xviii

Pond Engineering Co xx
Powell Co., Wm
Pompelly Storage Battery Co. xxvi
Philhp3 Electrical Works, E. F xix
Page Belting Co
Purdue University xx
Queen & Co iv
Roeblings' Sons Co., Jno. A... xiil

Shuliz Belting Co .' ....xxviii
Stilwell i& Blerce Mfg. C.>...xx, xxi
S'andard Carbon Co xxiv
Stephenson & Co., Jno xxv
Schuyler Electric Co xxiv
Southern Electrical SupplyCo. xxv
Sperry Electric Co xi

Sawyer-Man Electric Co xvi
Schoverling, A xxviii
Standard Paint Co xviii

Standard Underground Cable Co. i

St. Louis Electrical Supply Co. xxvi
Standard Electrical Works. ... xx
Sunbeam IncandescentLampCo. xix
Thomson-Houston Electric Co.

Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxxii
Taussig, to XX
TaylorMfg. Co xxix
Triumph Compound Engine _

Co Iv

Turner Brass Works xix
Union Hardware Co xviii

United Electric Traction Co. . .xxix
United States Electric Lighting
Co svii

C.S. VanNuls 1

Woodbrldge & Turner xxi
Westlnghouse Electric Co ^—'
Wollensak, Jno. S xxix
Western Electric Co xxii
Weston Electrical Instrument
Co xvIU,vii

WestemPowerConstructlonCo. xxv
Wanted xviii, xxiii

CLASSIFIED LIST.

A<*eama1ator0,
Bmen Electric Co.
L'oDsolidated Electric Storage Co.
PamDelly Storage Battery & Elec.
Motor Co

.

Alnminam.
AlamiDDm Brass & Bronze Co.

Anniuiciators.
Central Electric Co.
Empire CityElectrIc Co.
Fletcher & Fletcher Electric Co.
UreatWeetem Electric Supply Co.
Greeley & Co. E. S.
Holtzer-Cabot Electric Co.
J ones Bros. Electric Co.
Knapp Electrical Wor&s.
Monitor Electric Co.
Ostrander & Co. W. K.,
Partrick & Carter.
Standard Electrical Worfes

.

Weatem Electric Co.
Antifriction Metal.
The Magnolia Anti-Friction Metal
Co.

Turner Brass Worts.
Arc lismps.
Brush ElectricCo.
Electric CoDBtroction & Sapply Co
ExcelaiorElectric i.'o.

Foree Bain.
Fort Wayne ElectricCo.
Hawbeye Electric Co.
Northwest Thomeon-Houston Co.
Schuyler Electric Co.
Sperry Eleciric Co.
ThomeoD-HoQston Electric Co.
Westinghonse Electric Co.
Western Electric Co.

Batteries.
Aiumlnom Battery Electric Ligbt &
Power Co.

Bnnnelll& Co., J. H
Central Electric Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.
Leclanche HatteryCo.
MaeoD, J. H.
Monitor Electric Co.
Partrick & Carter.
Queen & Co.
Schoverling, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Worfis.
Western Electric Co.

Battery Jar«i.
Batler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Holizer-Cabot Electric Co-
Parcrlck & Carter.
Queen & Co.

Bells, Klectric.
Central Electric Co.
Empire City Electric Co.
Fletcher & FJe;cher Electric Co.
Great Westem'lfilectrlc Supply Co.
Greeley & Co., E. S..
Hazazer & Stanley
Knapp Electrical Works.
Monitor Electric Co.
W. R. Ostrander & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
WoUeneak, J.F.
Western Electric Co.

Bells, Masnetio.
Central Electric Co.
Empire Cl^ ElectricCo,
Greeley & Co., E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Panrick & Carter.
Standard Electrical Works.
Western Electric Co.

Beltine:.
Evans Friction Cone Co.
Ireson, Cbae. L.
Jewell Belling Co.
Chas. Manson Belting Co.
N. Y. Belting & Packing Co.
Page Belting Co.
SholU Belting Co.

.Boilers.
Abendroth & RootMfe. Co.
Hazelton Tripod Boiler Co.

Boiler and t^ipe COTerlns^.
Chalmers, Spencer Co., The

Books RlectricBl.
Electrician Fublisbing Co.

Bnrslar Alarms.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher 3c Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., S. 8.
Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co., W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See insulated wire.)

Cable Electric (See Wire Insu-
lated), Copper, Sheet and Bar.
Lewisohn Bros
Roebllng's Sons Co., John A.
Standard Underground Cable Co.
We&tem Eiectric Co.

CarbODS. Points and Plates.
BruEh Electric Co.
Central Electiic Co.
Electrical Supply Co.
Empire City Electric Co.
Gloue Carbon Co.
Knapp Electrical Works.
National Carbon Co.
Srandard Carbon Co.

Cars, Electric Railway.
Stephenson Co., John

Clmtches, Friction.
Hi'l Clutch Works.

Constmction and Bepsira,
Bain, Poree.
Electric Construction & Supply Co.
Knapp Electrical Works.
N. W. Thomson-Houaton Co.

Contractors, Blectric liisht.
Enslae Plants and Electric
Wta.llvvBye.
Brash EUctiic Co.
Edison General Electric Co.
Eleciric Merchandise Co.
Northwest 'Ihomson-Houston Co.
Pond Engineering Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westingfiuuse Electric Co.
Western Power Construction Co.
Woodbridge & Turner.

Copper Wires and Tapes.
American Electrical Worke.
Ansonla Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Eiectrlral Supply Co.
GreatWestern Electric Supply Co
Holmes, Booth & Haydena.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Lewisohn Bros.
Monitor Electric Co.
Okonite Co.
Phillioe, Eug. F. Electrical Works.
Roebling's, Jno. A. Sons lO.
Standard Elecirieal Works.
Standard Underground Cable Co.

Cross-Arms.
Central Elec'rlc Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Western E lectric Supply Co.
Holmes, C. H. & Co.
Illinois Electric Material Co,
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Cnt-onts and Sivitctaes.
Automatic Switch Company.
Central Electric Co.
Electrical Supply Co.
Bectrlcal Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher ElectricCo.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Illinois Electric Material (3o.
Partrick &Caiter.
Pais'e, H.T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.
A'an Nuie, C. S.

Bynamos.
Brush ElectricCo.
Bain, Foree.
Colburn & Co., I. W.
Continental Dynamo Co.
Easton Electric Co.
Eddy Electric Manufacturing Co.
Excelsior Electric Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
U. S. Eleciric Lighting Co.
Western Electric Co.
Westinghonse Electric Co.

Electrical Instminents.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Partrick & Carter.
Queen & Co.
Weston Electrical Instrument Co.

E'ectric Railways
Edison General Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Woodbrldge & Turner.

Electroliers and Combina-
tion Fixtures.
EagEOt, E.
Bleckert & Nelson.
Gibson Gas Fixture Works.
ilitchel-Vanco Co.

Electroliers and Combina-
tion Fixtures.—Continued,
- Sawyer-Man Electric Co.
Thomson-Houston Electric Co.

Electro-PlatiDS aiachmes.
Brush Electric Co.
Colburn &C0..I. W.
Edison GenerBl Electric Co.
Escelslor Electric Co.
Thomson-Houston Electric Co-

EDsines, e^teaio.
Allls &Co., E. P.
Ball Engine Co.
English Morse & Co.
Fairbanks, Moree & Co.
Ide & Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufacturing Co.
Western Power Constrnction Co.

Fire Alarms.
Electrical Snpply Co.
Knapp Electrical Works.
Partrick & Carter.
Western Electric Co.

Friction Cone.
Evans Friction Cone Co.

Ciasliisbtinff Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Co.
Western Electric Co.
Wollensak, J. F.

Creneral Electrical Supplies.
American Electrical Works.
Ansonla Brass & Copper Co.
Brneh Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Edison Machine Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
GreatWestern Electric Supply Co.
Greeley* Co., E. S.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co,
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houaton Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
StBLdard Electrical WorHS.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
Van Nuis, C. S.

Western Electric Co.
Wollensak, J. F.

Globes and Electrical Class-
ware.
Mitchell-Vance Co.
Phoenix Glass Co.

Hard Bnbber for Electrical
Purposes.
BuUer Hard Rubber Co.

Insulators and Insulatingr
Materials.
Bntler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City Jilectric Co.
FIbrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Co.
Knapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply (3o.
Western Electric Co.

Insulated Wires and Cables
Magnet Wire.
American Electrical Works.
Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western|Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit & Insulating Co.
India Rubber & Gutta Percha Insu-

lating^ Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Jcffelry, W^atehes, &c.
Electricians'" Time Co.
Giles, Bro. & Co.

Journal Bearings.
Eareka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Braes Works.

I^amp Hansrers.
Forest City Electrical Works.

Lamps, Incandescent.
Bernstein Electric Co.
Brush Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison Greneral Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E. S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
MonltorElectrlc Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.
Southern Electrical Supply Co.
St. Louis Electrical Sapply Co.

liamps, Inraudesctent—Contd.
Sunbeam Incandeecent Lamp Co.
Thomson-Honeton Electric Co.
Western ElectricCo.

liitbes snd Machine Tools.
W. F. & John Barnes Co.

JUaenet tVire.
(See insulated wire.)

Medical Batteries.
Fletcher & Fletcher Electric Co,

Mica.
Eug. Munsell & Co.

Minins: Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson- Houston Klectric Co.

Motors.
Bain Foree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecticnt Motor Co.

Crocker Wheeler Motor Co.
O. & C. Electric Motor Co.
Edison General Electric Co.
Easton Electric Co.
Eddy Eiectric Manufacturing Co.

' Elektrot Mannfactoring Co.
Excelsior ElectricCo.
Fort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
Thomson-Houston ElectricCo.
U. S. Electric Light Co.
United Eiectric I'raction Co.
Westinghonse Electric Co.

Oils.
Taussig, S.

Oil Cups and Brass Goods.
Powell Co., Wm.

Patent JSoiicitors.
Brown, Frank F,
Barton, Geo. P.
Bates, Wm. S.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
Holmes C. H. & Co.
Illinois Electric Material Co.
Standard Electrical "Works.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electeic Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Sapply Co.
Holmes C. H. & Co.
Illinois Electric Material Co.

Fnbllsliers AClectrical.
Electrician PubUshing Co.

Pumps. Btteam.
Da\ideon, M. T.

Posh Buttons.
Central Electric Co.
Electrical Supplv Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Illinois Electric Material uo.
Knapp Electrical Works.
Standard Electrical Works.
Union Hardware Co.
Weelem Electric Co.

Bailirays Electric.
(See electric railways.)

Speakins Tabes,
Central Electric Co.
Electrical Sapply Co.
Jones Bros. Electric Co.

- Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co.
Wollensak J. F.

Speed Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insnlatinff.
. American Electrical Worke.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Supply Co.
GreatWestern Electric Supply Co.
India Robber & Gutta Percna In-
salating Co.

Illinois Electric Material Co.
Okonit« Co.

Telegraph. Apparatus.
Bunnell & Co., J. H.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Sapply Co.
Greeley & Co.. E. 8.
Jones Bros. Electric Co.
Itnapp Electrical Works.
Monitor Electric Co.
Partrick i- Carter.
Standard Electrical Works.
Western Electric Co.

Telephones. Electric.
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain, Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.
Knapp Electrical Works.
Queen Jfc Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
bprague Electric Railway & Motor
Co.

Stephenson Co , Jno.
Thornson-Houston Electric Co,
United Electric Traction Co.

Turbine Wheels.
Dayton Globe Iron Works.
Stilwell A Bierce Mfg. Co.

W^ire, Bare.
American Electrical Works.
Aluminum Brass & Bronze Co.
Ansonla Brass & Copper Co.
Central Electric Co,
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booth i Haydena.
Illinois Electric Material Co.
Knapp Electrical Works.
Lewisohn Bros.
Partrick & Carter.
Roebling'8 Sons, Jno. A. Co,
Western Electric Co.
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-XHE IV^TKOIV^L c:^RBOi>r cc
CleT7-ela<n.ca., Oln-io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.

@SB^S^^
r^CE-W Tt'OR-IC.

. H. REID, General Manager,
411 & 412 Royal Ins. BIdg. O^XCA-G-O.

Testing mstmmBnts.
WE INVITE SPECIAL ATTENTION TO OUR

NEW PORTABLE COMBINATION TESTING SETS,
DESIGNED FOR CONVENIENCE, PORTABILITY AND ACCURACY.

AMMETERS AND VOLTMETERS OF ALL TYPES,

FOR DIRECT AND ALTERNATING CURRENTS.
SEND POB ILLlrSTEATBD CATAIiOUUE OF TEST INSTRUMENTS 1-66.

QUEEN & CO., Philadelphia.

CROSBY DRY BATTERIES
FOR OPEX CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED,
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OF PURE WATER NECESSARY TO CHARGE IT.

NEAT,

CLEAN,

EFFECTIVE.

r ;Crosby
Ete^trlci Cpmgany.l)

CROSBY'ORy BATTERY.
tfcw- -ronK

SIMPLE,

COMPACT,

PORTABLE.

RECUPERATES QUICKER AND OFTENER THAN ANY OTHER.
MADE EST ALL SHAPES AND SIZES.

—0( FOR )0

—

TELEPHONE ONE DOES THE WORK .hZ
LONG OE

SHOET DISTANOE

GAS LIGHTING, ANinraOIATOES,
JUJit BELLS, BUEGLAB ALAEM AND JVLJIjJJIOAIj U&HjH

XT' XX.A.S Xiro XIQTT.A.XJ.

For Ctrcnlars and Price Li^ts apply to Principal Office

CROSBY ELECTRIC CO.,
JVBO£ BUTLDIKG, Fiitli Ave. and 16th St., NEW YOBK.

W. N. HoBABT, Pres't. L. O. Maddux, Vice-Pres't and Treas. J. H. Eickbbshopp, Sup't.

J. C. HoBABT, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Power, ft GomponDd and Yalveless.

Most perfect reg;alatlon

ever olttalned.

)SMAllPART8 REQUIRING REPAIRS,

ECCEMRICS,

STUFFING BOXES,

PISTON BODS.

IMTERNAl FRICTION A MINIMDH.

ALL PARTS INTER-

CHANGEABLE,

WRITE FOR
CATALOGUE.

Ttie ensrlne is perfectly balanced, and self contained; all 'n'earlngr anrfiaces
are exceptionally largre, making: tt the most perfect lUgU speed engrine built.

THE TRIUMPH GOHPODND ENGINE GO,
SOLE BUILDERS,

21 I, 213, 215 and 217 W. 2nci St., CINCINNATI, O.
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Makers of tlie Choicest Electrical Supplies.

ALL COPPER RAIL BOND.

ELECTRIC HOUSE GOODS:

mil Line or Gas LliMlig Apparatiis.

New ffislrict Teleirapl Apparatns,

New Designs of PislBntlons.

THE NEATEST AND MOST UNIQUE SWITCH MADE.

CUTTER'S E. L. PORCEHIN INSULATOR.

NEW MAKE OF AEMATTJEE PINIONS.

NEW DESIGN OF POLE TOP,

POLES AND INSULATOES

A niLIi LrCiTB OF

ELECTRIC RAILWAY SUPPLIES.

THE WIEE FOE

ThorongMy Weatherproof

OIEOUITS.

#^
^^ TEE.WIEE FOE

All Mining Work.

CUTTER'S STREET HOOD.

PATTEE'S LAMP-HOUR RECORDER.

OUR ELECTRIC SPECIALTIES,

STEADILT GEOWING IN NTJMBEE

AND IN PUELIO FAVOE,

ABE DESOEIBED IN

. OUR SPECIAL CIRCULARS.

PORCELAIN BRANCH CUT-OUT.

COMBINATION CONE SHADE.

COMBINATION TREE TRIMMER.

ELK HEAD ELEOTEOLIEES. MAUT NOVEL DESIGNS.

ELECTRIC FIXTURES.
MOTOE OAE FISTTJEES. SEND FOE OUTS.
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Sir WILLIAM THOMSON, F. R. S.
The University, Glasgow, June 19th, 1890.

I have tested the insulation of two speclmeDS of Okontte Wire sent to me recently, and have found thoroughly satisfactory results for all ordinary temperatures and
potentlalc.

The thickness of the Okonile In these specimens was 1.8 millimetres (.073 of an inch), and its Insulation resistance held good up to 7,500 volts. After the passing of

current through it at this very high potential for some time, I found the insulation resistance for ordinary potentials only reduced from 6,700 (its original value) to 4,500
megohms per statute mile at 16° Cent.

I am well acquainted with Dr. Ilopkinson's tests of December, 188G, which were submitted to me early in 1887, and I know the results of his recent tests of the same
specimens, showing no deterioration, but actually an improvement, in the insulating quality after Uiree-and-a-halt years' keeping.

I have also teen the published certificates of many practical men of different dates from March, 1886, to December, 1888, which give trustworthy evidence of the
practical success of Okonite Wire for telegraphs, telephones, and electric light and power.

With this evidence before me, in addition to my own electric tests and examination of the insulating material in respect to toughness and other mechanical qualities, I
believe Okonite to be a very valuable material for the insulation of elcclric conductors in a large variety of practical uses.

(Signed) WILLIAM THOMSON.

CHAVACllEEVEl^Preyr WilUbD LC^ND^t .Treaj. H DliRA^^T Ci^tEVER, 5ecv. KhMot Jo^Lj, Geni 5upn-

'"///^

THE OKONITE Pffl o

y^/^^y^i///.

" » . /

m
ED idni

./

cKicc^go CANDE|AI

r<SMCORD Philadelphia
, ,._

Cincinnah Mdn^Q!

rers~^/^^

!t^

CIRCUITS
LouijVille-

QaadKcL
linneQpolij

^masCity
Vi2L y

&<

'D

TitAiS6,WARK
WJrJ'Sk

Or. JOHN HOPKINSON, F. R. S.
Westminster Ciiambers, 5 Victoria Street, S. W., June 19th, 1890.

In December, 1880, I made a series of careful and somewhat elaborate experiments upon Okonite Wire, and fully reported upon the same. My report, of which I

append a copy, was as complete as It could be at the time. One point it was then impossible to determine, and that practically, the most important point of all, namely, the
question of the durability of the insulation.

It is almost impossible, in most instances, to judge of the suitability of any particular Insulating compound for wires until it has stood the test of time for some years.
It so happened that samples of Okonite Wire that I tested in 1886 had been left with me, and have remained In my possession ever since, parts of the same having been used in

my laboratory and for various other purposes.
I have now again tested these samples, and append the tests, together with the results obtained in 1886. In the case of A and C, the test is after one minute's

clcctriflcation; In the case of B, and B., the test Is a mean iluring an interval from one-half minute to five and one-half minutes from first electrification; the temoeratures are
practically the same, viz. : 15°5C. in 1886, 15° C. now. Samples A and C had been immersed in water tor five days, B, and B.. for a shorter time. B, is a sample which had
been twisted In 1886 for the purpose of ascertaining whether the material would stand mechanical disturbance. B> has si.\ kinks made In it for a similar purpose.

A, in 1886 ... ... 6,180 A, now ... ... 7,000 . . . Megohms per statute mile.

C, In 1886 ... ... 7,590 C, now ... ... 11,680 ... do. do. do.

B, In 1886 15,435 B, now 11,740 ... do. do. do.

B2 in 1886 ... ... 4,750 B.. now ... ... 13,700 ... do. do. do.

In my last report I stated that I was most fav )rably impresscl witii the qualities of the wire, both on account of its high insulation and mechanical reliability. Tests
on the samples proved that the insulation was prdctlcilly perfect, bjtii for high and low potentiila. and that the Insulation would stand very rough handling and a considerable
temperature, without injury, and indeed with but slight reduction of its Insula'.ion resistance. 1 can now add that the result of time has shown that not only Is the insulation

excsllent when made, aad that it will stand mechanical disturbance, but that for a term of threaania-half years it Is perfectly durable, and remains as good as at the first.

(Signed) J, SOI'^NSOX.
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THE STANDARD VOLTMETER.
THE STANDARD AMMETER.

Weston's Portable Direct-Reading Voltmeter.

Weston's Portable Direct-Reading Ammeter.

FOR DIRECT CURRBIffT CIRCUITS.
Used by all the prominent Electrical Companies and {Schools of Electrical Engineering. Accuracy of measurement, hereto-

fore attained only by the use of expensive absolute instruments, now placed ivithin the reach of all users
of electrical apparatus. Can be left in circuit for any length of time -without any appre-

ciable error, locale readings begin at zero and extend over a wide range.
BRUSH ELECTRIC CO. SAWYER-HAS ELECTRIC CO.

CLB^-ELA,XD.O.,Jane21,ieS9. QOMC PEr^ClUT TPQTIMniyiAl Q NEwToEK,Oct.2,lSS9.

Weston Electrical Instrument Co., W^ Ivl C IVC^EIV I I Cw I I Iwl^ IM I /%k^ Weston Electrical Instrument Co.,
Newark. N, J.

Ghstlemen:— * * » AVe wfsh
to eay iliit we are greatly pleased
with these Voltmeters of yonre, and
reeard them as decidedly saperlorto
anything we have ever had before.

Yonre truly,

The Bkush Electric Co.,
By J. Potter, Treasurer.

BRUSH ELECTRIC CO.

Cletelasd, O., May 19, 1S91).

Weston Electrical Instrument Co..

Newark, N. J.

Gkntlemes:—AVe are now naing a
number of vour Standard Ammeters
and Toltmeters in factory wcrk and
outside engiueerin^ work, and find

them to he very eatiefactory Indeed.
Troly yonra,

The Brush Electric Co.,
By J. Potter, Treaaarer.

TOOM80M-HOC6TOS ELECTRIC CO.

Ltnn, Ma3S., June 7, 1890.

M. M. Garver, Esq.. Weston Electrical

Instrument Co., Newark, N. J.

Dear Sir;—Replying to yours of
the 318 1 nit., coDcernlng your
(Weston) Voltmeters, would say that

I know of no reason for changing
my views as expressed in my letter

to 5 on of Aug. 21, 1SS9. Longer ex-
perience with your Voltmeters tends
to emphaeize the statement I made
at that time, and can eay thai they
are in everj' way eatiefactory to ne.

Tours very truly,

Thomson-Houston Electric Co.,
By A. L. Rohrer.

5 of A. i. DAY,

16 Dey Street,

Kew York, June 23, 1890.

George B. Prescott, Jr., Gen. Agent.

Mr. Edward Weston.
Weston Electrical Instrument Co.,

Newark, N.J.

Dear Sir:—In reply to your favor
of the 20th Inst., It affords me
pleaeure to etate that additional
experience with your ammeters and
Toftmeters, durins the sixtetn
months which have passed since I

last expressed my favorable opinion
of them, has more than couiirmed
that opinion. For precielon, relia-

bility, portablllity and general con-
venience, I know of no Instruments
mantifactnred here or ahroad. that
can stand comparison with the
Weston Voltmeters and AmmeterB.

Toura very truly,

Geobsb B. Pbbbcott, Jr., Gen. Agt.

Newark, N.J.

Gentlemen: — We are using a
number of your Voltmeters in our
factories and also In connection with
our oatelde worE, and it gives ue
pleasure to state that we have found
them very accurate and reliable.

Touts truly,
SiwTEB-ilAN Electric Co.,

By P. H. Alexander, Gen. Man.

UMTBDEDI80SIFG. CO.

Leonard & Izard Co., "Rlalto,"
Chicago.

Chicago, III., May 31, lb90.

M. M. Carver Manager Weston Elec-
trical Instrument Company, New-
ark. N. J.

Dear Sir:—I have been using the
Weston Standard Portable Voltmet-
ers and Ammeteraever since they
came into use, and 1 mast eay that
they are the most reliable portable
instraments I ever used. 1 simply
could aot get along without them.

Truly yoore,
F. B. Badt, Superintendent.

THREft:-<tUART£R SIZE.

Electricians Having Once Used these Instruments
will not be Satisfied with

Any Others.

UNION ELECTRIC GAR CO.

Boston, May 19, ISSO.

The Weston Electrical Instrument
Co., Newark, N.J.

Gentlemen :—In reply to your in-
quiry of the ITth Inst., we would
eay that the satisfaction expressed
in our communication of Ang. 21,
1SS9, continues; and can only add
ibatallof the instraments of varl-
ons capacities since purchased by
this company, and bIso the N. E.
Weston Electric Li^tit Co.. have
demonstrated ^y actual eervice the
rellabilny, accuracy, and conven-
ience of transportation and applica-
tion of your instruments to the
various purposes of commercial
work. Very truly yours,

TJsiON Eiectric Car Co.,
S. H. Hewins, General Manager

J0fl.\SH0PKL\8D5I¥BR8in.

Baltimore, Md., April 28, 1S90.

My Dear Mb- Weston:—I have
heen intending for ^ome time to
write yon about the Voltmeter you
sent us some time ago. It has been
in constant and rath«r rough use
for six or eight months. The con-
stant has varied only a small frac-
tion of one per cent. Its wide range,
accnrate reading, and general adapt-
ability mahe it the most eatlsfaclory
instrument for commercial purpoaes
that I am acquainted with

.

Very truly yours,
LOUIS DUNCAS, Ph. D.

Every Electrical Plant should he supplied with them as Standards for
checking the accuracy of station indicators.

At present we are prepared to supply Ammeters up to 150 amperes^ and
Voltmeters of any desired range.

WESTON ELECTRICAL INSTRUMENT CO.,
Office and Factory, 114 and 116 FRANKLIN STREET,

NEWARK, NEW JERSEY.CORBESPOXl>EJfCE SOIilCrTED.
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ONLY COMMERCIAL ARC LAMP

4'

T'OH

1

Burning two in Series on Circuits of lOOto 120 Volts.

WILLUSE EIGHTAMPERES of CURRENT.

WE ARE PREPARED to furnish SERIES LAMPS for any PRESS-
URE, CONSTANT POTENTIAL.

These Lamps, when burning TEN IN SERIES, on 500-VOLT CIR-
CUITS, use 8i amperes, and give a CLEAR, STEADY LIGHT.

We guarantee our Lamps, Electrically and Mechanically.

PLEASE STATE SYSTEM AND VOLTAGE USED. ADDRESS

ELECTRIC CONSTRUCTION & SUPPLY CO.
18 Cortlaudt Street, NEW YORK.

}

BOILER AND PIPE COVERINGS
Made in Sections Three Feet Long to Fit Every Size of Pipe.

FIRE-PROOF NON-CONDUCTING COVERINGS

'.' "X STEAM riPEI^,

-'OB »•»'««''.

.^H?)i.V A ND ALL

HOT mURFACES.

CipyrlghU'd hy The CHAl.MEKS-Si'ENrrE Co,

ASBESTOS MATERIALS, FIBRE, BRAIDED
PACKING AND CEMENT.

THE CHALMERS-SPENCE CO.,
59 and 61 Liberty Street, NEW YORK.

BBAWCHRS:—nineAGO, 88 B. Lake St.; BOSTON. 19 Penrn St.; PITTSBURG, 414 Lewis
Block; ST. LOUIS, 741 N. Main St.; PHILAUBLPUIA, 24 Strawberry St.

THE M. T. DAVIDSON

Direct Acting Steam Pumps.
WARRANTED

gfgj ^^pf
FOR ALL

THE SITUATIONS.

Electric Plant Pumps
A SPECIALTY.

Manufactured by

M.T DAVIDSON

«-._„,,.,. J '7 1-lberty Street. Xew York.'^»"'"**-
1 51 OUverlStreet,Bo»ton.

ROOT'S NEW WATER TUBE

STEAM BOILER

?

Adopted by the Edison Electric Light Companies of Detroit, Cincinnati,

Louisville, Columbus, St. Paul and many others.

ABENDROTH&ROOTMFG.CO.,
aa oiijET St., BOTE'w -s-c^zixs..

BEANOHESi-BOSTON, OHIOAGO, PHILADELPHIA, DALLAS, NEW OELEANS.
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THOMSON-HOUSTON

403-405 Sibley St.. ST. PAUL, MINN. PORTLAND. ORE.. Branch, 266 First St.

SOLE NORTHVgEST AGENTS FOR

Thomson Houston Apparatus.

ARC AND INCANDESCENT LIGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the IVprthwest, Send for catalogue and discount sheet.
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EDISON GENERAL ELECTRIC
^ ,=•1^

UGHT AND POWER DEPARTMENT,

COMPLETE mSTlLLATIOHS COHTRACTED FOR AHT CAPACITY.

CHIEF EXECUTIVE OEEICE:

Edison Building, Broad St., New York City.
13130:11100? OX^IBICES:

DENVER,'COLO., Masonic Building.

PORTLAND, ORE., Washington Buiiding.

TORONTO, CAN., Bank of Commerce Building.

^'.A.CTOIilEJS :

New York City. Harrison, N. J. Schenectady, N. Y.
Sherbrooke, Quebec. Hamilton, Ontario.

CHICAGO, RIalto Building.

SAN FRANCISCO, Chronicle Building.

NEW ORLEANS, Cotton Exchange.
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ANTIQUATED
T EE OLD STYLE DOUBLE CARBON LAMP of all makes, a relic of

the Past, that vanishes before the new

TRIPLE CARBON LAMP
ADAPTED FOR ALL DAY OR ALL NIGHT LIGHTING.

First cost much less, and far cheaper to operate and maintain,' having but

one carbon rod and one mechanism.

Old Lamps of all Styles, Single or Double,
can be changed over at

very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Send for further particulars to the

SPERRY ELECTRIC CO.,
195 to 207 Canal Street,

HILL
Clutch Works,
CLEVELAND, O.

COPYRIGHTED BY H. W.HILL.

EASTERN OFFICE.
ISCortlandtSt., - HEW YOBK.

Engineering Office: 146 Franklin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
So. Canal St. 305 Easota Eullding.

KANSAS CITY:
1221 and 1233 t^nion Avenue.

ELECTRIC LIGHT PLANTS
Deiigned, Erected and FamiBhed.

Send for new Catalogue Power
TranemisBlon Mactiinery.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

K-r>-i »-o-iv
ELECTRIC LAMPS.

1-2 to 36 Candle Power.
For use with Batteries or Dynamos.

3 to 40 Volts.

We will Send Free. Catalogue E.

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,
And how to operate them. Any intelligent boy

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N

MANTFACTUTREBS OF

Constant Potential Cererators and Motors of all Sizes and
Voltages for Lighting, P ower and Metallurgical Purposes.
ADVANTAGES CIiAI3IED:--l. Solidity of Construction, together wllh good

ivorkmanahip, therefore smoott-running and dnrable. 2- CoTered Strncinrc. tbeiefore pro-

tection from external injnry. .3. Partti Constrncted Separately, therefore all_ easily re-

movable and accessible for attention or repair. -4. Antomatic Ijnbrieation, jonrnais
rnnnlne in oil, therefore waetes no oil and rcaulres Utile attention. 5. Current Generated
witli Ijeast Sparlfing:. therefore small wear of brushes and commutator G. No 8e.atterlne
of Lines of Force, therefore high efficiency and no attraction of pieces of Iron, and no mag-
netizing of watches and compasses.

ACE^TS: BOSXOX. Mass., Holtzer-Cabot Electric Co.. in .^reh St/—

TVII^KESBARRE, Pa.. A. C. Robertson & Co., 51 W. Market St.—BALTIMORE,
Md. Electric Construction & Mfg. Co.. lo8 N. Eutaw St.—AUGUSTA. Ga., W. Edward
Piatt, 708 Broad St.—ATLAiliTA, Ga.. Jos. S. Cook S: Co., 8 W. Wall St.—FORT
WORTH, Te.\.. J. J. Harrell.—Cl.EVEl.AIVD. O., Cleveland Electrical Mfg. Co.. 832

Sheriff St.—DETROIT, Mich., Markle Engineering Co., 133 Jefferson Ave.—ST. I»AU1>,
Minn., C. J. Thomson, 320 Roberts St—>ASHTILUE, Tenn., J. W. B aid. 207 Union St,

OEiKVIilR, Col., L. C. Rice, 1762 Blake St,
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WATCHES.
j I

Th»> Worlil'fl Kxponilloii In Parim, 1S89, awardcil a prizo iiiejul to The
[ I ! Gilee Aiiti<Magnetic i^hield for watches. It lia^ been proven tu be the best

practical and permaDcnt ^olntioii to the trouble electriclane havo with |

their vrstcbci*.

Thesbloldcan be applied to aD}' watch, or is furnished in new watches by

GILES BROS., - CHICAGO.

TRADE MARK.GONDA
PARIS

HIGHEST AWARD!
THE ONLY

GOLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LEGLANGHE BATTERY CO.,

149 West 18th Street, KrE"\7\r -x-ooaEt.

THE FOREST

LAMP HANBER.

ADVANTAGES.

Lamps vhen in position supported entirely by

cross wire or cable.

Cord is nsed only when raising or lowering

lamp.

Lamp insulated from banger.

No strain on lamp connection,

No danger of lamp dropping by bieaking or

catting of cord.

Ease of operation.

Low pric«.

MANUFACTURED BY

Forest City Electric fforl^s.

GENEVA, O.

^''' ••;«-„;•»»«?%

EleetFie Light Hepalrlng.

SPECIAL DYNAMOS AND MOTORS,
From l'200tli to 300 H. P. bnilt to order, I m. to 20 tons in Teiglit, 2 Volts to SOOO Volts in E. M, F,
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Electric Specialties to Contract. General Electrical Supplies.

I AM WITH YOU!
"'TIS PITY 'TIS TRUE I'

John A. Roebling's Sons Co.,
TVr A 3?JTTJ'.A.OTIJB.ESH.S OIF

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173
Works, Trenton, N. J,

STREET, GHIGABO, ILL.
P

GEO. C. BAILEY, Manager.
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THE BEST or ALL
ITJLXIOITiLL

TRANSFORMER SYSTEM
OF INCANDESCENT LIGHTING.

SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPAOTY, 500 16-CANOLE-POWER LAMPS.

Our Apparatus is of the Highest Efficiency, Mechanically and Electrically.

W^ GUARANTEE ITS OPERATION, AND

We are Prepared to Undertake the Oonstructlon of Electrical Plants of Whatever Iffagnitude.

CORE-E^SFOIIEE^ITCE: SOIvICITEC

NATIONAL ELECTRIC MFG. CO
EAU QLaAIRE, WIB.

M

BAKER, BALOH & CO., Gen'l Agts.,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

TJnion Depot Hote), Kansas City, Mo.
lilTTIiB, McDonald & CO., Oen'l Agts.,

141 East Seneca St., Buffalo, N. Y.
METOALF, REED & CO., Western Agts.,

1617 Larimer St., Denver, Colo.

CHAS. M. BLANOHARD, Agent,
Qlrard Building, Philadelphia, Pa.

L. N. COX, Agent,
16 Fifth St., S. B., Washington, D. C.

W. N. GRAY, Special Agent,
Room 13 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa.

NATIONAL E LBC rftlC MFG. & CONSTRUCTION CO.. Tower Building, No. 50 Broadway, New York City.

NA.TrONAL ELECTRIC DEVELOPMENT CO., History Building. 783 Market St., San Francisco, Cal.

SlMPSOJf -DAVIS ECBCrRCCAL CONSTRUCTION CO., Agents, "Winnipeg. Manitoba.
A. IRVINE, Agent, Emelie Building, St. Louis, Mc.
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CENTRAL ELECTRIC CO..

116 £ 118 FRANKLIN STREET, CHICAGO.

Connected by Private Wire with Postal Telegraph Cable Co.

Do Wire Manufacturers claim that
their wire is as good as Okonite

1517/^ A TTQ17 THEY kaow that Okonite is the greatest insulated
DHaxJA.U OJCi wire ever made, and they only hope to equal it.

Do Weatherproof Wire Dealers say
they have a wire equal to Candee

BECAUSE Candee is the Eing of Weatherproof
Wires, and THEY know it.

OUR

OKONITE BOY

KNOWS IT

TOO.

^^
^^^^

^.^R^:^lw

m pA
r

^^'W^^^
A TRADE NlAKf

SEE

HOW IT

MAKES HIM

FEEL.

Our other specialties hold the same positions in their respective classes. Among them are:

THIJ BRADY MAST ABM,
THE BRADT SLEET PROOF PULLE F,

THE GLOBE FAN,
THE BURNLEYDRY BATTERY,

THE BVTLER HARD RUBBER GOODS.

Send us a sample order if you want it filled promptly and satisfactorily.

CENTRAL ELECTRIC CO.,
ff6 & 118 Franklin Street, CHICAGO.



WESTERN ELECTRICIAN. August 30, 1890

THE SENSATION

AT THE CONVENTION

WAS

ALEXITE
AS EXHIBITED

SAWYER MAN ELECTRIC CO



August 30, 1890 WESTERN ELECTRICIAN.

THE UNITED STATES

Electric Ligbting ()0
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

AUTOMATIC DYNAMOS-PERFECT DEVICES,
More than 1000 Plants in operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current

GENERATORS
and

MOTORS
for all purposes

1-8 H. P.

up to any power
required,

and at any

required E. M. F.

Superior

in

Design

and
Workmanship

and
unequaled

in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

C3t-on.ora,l OfiEioos:

Equitable Building, 130 BROADWAY, NEW YORK.
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WANTED.
At once, experienced armature

winders. Best of reference required.

COLUMBIA r.LECTRIC CO.,

leor E. Fourth l!lt_

8T PACLi, MIKN.

WANTED.
A good second-haDd Incandescent electric

light plant, on to 75 lights, of 111 c. p.

Address, giving price acd particulars,

JOHN ARPIN,
Craiid KapidN, Wi»>.

THE E. S. GREELEY tc CO.,
GENERAL ELECTRICAL SUPPLIES,

5 and 7 DKV MT.. Xt:iV VOKK.
ELECTRICAL MEASUREMENT

instruments and Batteries of
ths Very Highest Grade,

FredilOB isl Cooataocr. QQkUt7 and Fiolib, the

Beit lo tbe World.

Catftlogne of Standard Test InatromeDle
{rnlstied upon application.

illustrated Circular

of Lamps and
Lamp

Novelties

upon

Application.

MINIATURE INCANDESCENT LAMPS.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., NEW YORK.

New York, July 25, 1890.

9Iessrt>>. Hazazer & Stanley.
Gentlemen:— Please ship immediately the 100 bells ordered last

week. I have used your bells for the last five years and have found no

others equal to them. They are the Best Electric Bells on EARTH.
Yours truly, CHAS. B. GOODRICH, Ekclrician,

^oj Eighth Avenue.

T. W. NEHM. llLntreal, Asent er Canada.
A. i^RCHKIiiiT ik CO., Ueaver, Aeents for Colorada.
1.0rilS B. HBTTF, 120 Rildy iSt . Man Frlnciscn, Cal.,

Agent for the Paclilc Coast.

Self oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOB CATALOGUE,

A.L.IDE&SON,MaDafactDreTS

SFBINeFIEIiD, llilt.

Chicago Office: 89 Lake Street.

St. Louis Office: 313 Olive Street.

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever offered. A
large variety of ranges to meet the

requirements of all kinds of work.

Send for lUnstratei Calalope.

ADDBE8B

WESTON ELECTRICAL INSTRUMENT CO.,
Office and Factory, 1 U William Street, NCWark, N.J.

W^HO KNOW^S
THE ONI.T

!IIOI<«TirBE riBEPKOOF

on tiie Market.

'XKT^X.A.T 1:1? XS "SKTIXjIj TTSXI lift

CANVAS JACKET
Bishop Rubber Govered Wires

ER WIRES.

POLES.

Increase of 11 per cent.
in Tensile strength,

40 per cent, longer life

f<ir Insulation.

THE NE PLUS ULTRA OF ALL RUBBER WIRES.

CONVENTION INCANDESCENT SWITCH.
(See lllustralion last issue.)

THE ILLINOIS ELECTRIC MATERIAL CO.,
339-341

Rookery BIdg.,
DEALERS IN ELECTRIC LIGHT AND RAILWAY SUPPLIES

CHICA60

ma umm eo,

PUSH-BUTTON

TORRINGTON, CONN.,

95 CHAMBERS STREET, NEW YORK.

CRAafSMUNSON.i'REST.

FRANKGMOSSfSECy &TI1EAS.

PAISTE PSr, CUT-OUT
ROSETTE.

DOUBLE POLED.

CAP EASILY DETACHED.

ARTISTICALLY DESIGNED.

PlTTSBUf^GH .

NtwYORK.NEWI

"4

SanFrangisgo.

New Orleans.

28,30.32,34 &36.S. CANAL SI.

Every Belt adapted to its special work, and guarant))
to be pure Oak-tanned, short lap, and to give perfe

;

satisfaction.

GET THE BEST!

A contact of 10 amp. is guar-
anteed between cap contact

arms and binding strips on base
block.

H.T. PAISTE, 12th and Market Sts., Philadelphia, Pa.

Kapl In Stock mil lor Sale by til PromitM Btmniv 'louiii.

LY BY
Patented. The Standard Paint Co.,

NEW YORK, N. Y. Se MAIDEN LANE.
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THE CONVENTION.
Of the National Electric Light Associa-

tion at Cape May, N. J.

The twelfth convention of the National Electric Light

Association was held Augast 19th, 20th and 21st at Cape

May, X. J. The sessions of the convention were held in

the assembly room of the Hotel Stockton. Among the

members and visitors at the convention were the follow-

ing:

MEMBERS AND VISITORS.

Abell. C. Lee Buffalo, N. Y.

Ackerman, P. C New York, N. Y.

.\dams, F. M New York, N. Y.

Adams, AY. P Chicago, 111.

Ale.tander, P. H Boston, Mass.

Alfred. John S Atlanta, Ga
Almv, Henry N Philadelphia, Pa.

Ang'loch, H. L Pittsburg, Pa
Armstrong, E. A Camden, N.J.
Austin. G. L Boston Mass
Baird, M. E \Yindsor, Conn.

Barre t, J. P Chicago, 111

Barton, S. E Boston, Mass
Bates, M. E Kansas City. Mo.
Barker, F E . Boston, .Mass.

Baker, CO Jr Newark. N. J.

Bamev, C U New York, N. Y.

Beck. L. D New York, X. Y.

Bell, Louis New York, N. Y.

Bishop, A. G Flint, Mich.

Blaisdell John \V Chicago, 111.

Bowen, G S Elgin, 111

Bracken, \Vm New York, N. Y.

Brady, T. H New Britain. Conn.
Bragg. C. A Philadelphia, Pa.

Brayton, Jesse . . Utica, N. Y.

Brooks, David Philadelphia, Pa.

Brown, Charles A Chicago, 111.

Brown, Oliver A New York. N. Y.

Brophy, \Yilliara Boston, Mass.

Bryant, \V. C Bridgeport, Conn.
Burbank, A. N Boston. Mass.

Burnham, C. E Boston, Mass.
" Burnham, Louis W Boston, Mass.
Burleigh, J J Camden. N. J
Carrier. A. E' Pittsburg. Pa.

Candee. Willard L New York, N. Y.
Caldwell, Edward New York, N. Y.

Cavell, E. V Chicago, 111.

Castle, Wm. W New York, N. Y.
Cabot, F. E Boston, Mass.
Cleverlv, H. A Philadelphia, Pa.

Clevtland. W. B Cleveland, O.
Glower, \Y. M Dallas, Tex.
Cobb, H. B Wilmington, Del.

Coles, Stephen L New Y'ork, N. Y.
Coggshell, H. F Fitchburg, Mass.
Conant, H. J Boston, Mass.
Conner, D. O Philadelphia. Pa.

Corriveau. A. J Montreal, Que.
Crouse, J. B Cleveland, O.
Crocker, Francis B New York, N. Y.
Cutter, George Chicago. III.

Curtis, C. C Cleveland, O.
Cunningham. ^Ym. E Philadelphia Pa.

CuUen, W. F New York. N. Y.
Davidson W. F Port Huron Mich.
Daniels, A L North East, Pa.

DeCamp, A. J Philadelphia, Pa.
Deacon, F. H Philadelphia, Pa.

Degenhardt, Fred Chicago, 111.

Dickerson, J. W Chicago, 111.

Dr)-sdale, \V. A Philadelphia. Pa.

Duncan, L. A Pittsburg, Pa.

Dusinberre. G. B Pittsburg, Pa.
Duncan, H. E Boston, Mass
Edgar, C. L , Boston, Mass.
Eddy, Henry C, Chicago, 111.

English, James New Haven, Conn.
Eustis. H. H Boston, Mass.
Faben. C. R Toledo,©.
Field, C.J New York, N. Y.
Fisher, G. H New York, N. Y.
Fleming, Wilfrid H New York, N. Y."

Foote, Allen R New York, N. Y.
Francisco, M.J Rutland, Vt.
Freeley, W. R Boston, Mass.
French. H. M Boston, Mass.
Garratt, Allan V Boston, Mass.
Gallagher, R. E New York, N. Y.
Gordon, W. H ..New York, N. Y.

Goddard, C. M Boston, Mass.

Godfrey, J. W New York, N. Y.

Gregory, Charles E Chicago, III.

Gray, R. J New York, N. Y.

Greenfield, E. I New York, N. \'.

Groetzinger, A Allegheny City, Pa.

Harris, C. O . . Dallas, Te.\.

Hall, A. M New York, N. Y.

Hazelton, Wra Philadelphia, Pa.

Hart, G. W Kansas City, Mo.
Halm, W. G Hartford, Conn.
Hammer, Wm J New Y'ork, N. Y.

Harlwell, George H New York, N. Y.

Hart, S.J New Orleans, La.

Hart, L. N Boston, Mass.
Haines, H. M New York, N. Y''.

Hageman, George H Kansas City, Mo.
Hood, W. R Philadelphia, Pa.

Holmes, C. H St. Louis, Mo.
Huntley, C. R Buffalo, N. Y.

Jenks, W. J New York, N. \\

Johnson, E. H New York, N. Y.

Johnston, W. J New York, N. Y.

Kelly, James F New York, N. Y.

Kimball, W. A Fort Wayne, Ind.

Kreidler, W. A Chicago, 111.

Lanby, Theo New York, N. Y.
Lawrence, A. B New York, N. Y.

Leonard, H. Ward New Y'ork, N. Y.

Little. E. W New Y'^ork, N. Y.
Lovejoy, J R Boston, Mass.

Lucas, H. P Chicago, III.

Lufkin, H. L New York, N. Y.

Magee, Frank A New York, N. Y.
JIarshall. Norman Philadelphia. Pa.

Martin, T. Commerford New York, N. Y.

Marsh, J. W Pittsburg, Pa.

Mason, A. F Boston, Mass.
Madden, O. E New York, N. Y.

Manson, Geo.T New York, N. Y.
McCoubray.T New York, N. \'.

McDevitt, W Philadelphia, Pa.

McDonald, W. H Buffalo, N. Y.

McQuaid, J. P New York, N. Y.

McXntire, W. C Philadelphia, Pa.

McKinlock, Geo. A Chicago, 111.

McMath, Robert St. Louis, Mo.
Mead, Morris W Pittsburg, Pa.

Meeker, George H New York, N. Y'.

Miles, Ben]. R Cleveland, O.
Moore, Alfred F Philadelphia, Pa.

MofEt, C. C Sr. Louis, Mo.
Morrison, W. E New York, N. Y.

Myerson, E New York, N. Y.

Newton, A. D Windsor, Conn.
North, E. C Boston, Mass.

Orford, J. M Bridgeport, Conn.

Paine, Chas. McL New York, N. Y.

Parker, Russell St. Louis, Mo.
Pennock, George B Chicago, III.

Perrine, F. A Trenton, N. J.

Perry, Marsden J Providence. R. I.

Pettengill, F. E Boston, Mass.

Peck, E. F Brooklyn, N. Y.

Phelps, George. M New York, N. Y.

Pine, Charles R New Bedford, Mass.

Pierce, O. D Philadelphia, Pa.

Piatt, O. S Bridgeport, Conn.
Piatt, F. B Ansonia, Conn.

Powers, E. L Chicago, III.

Porter, George F Philadelphia, Pa.

Prescott, George B., Jr New York, N. Y.

Price, C. W New York, N. Y.

Renshaw. A. M Washington, D. C.

Regan, R. W New York, N. Y.

Royce, F. W Washington, D. C.

Rose, Geo. H San Francisco. Cal.

Rodman, C. L Camden, N. J.

Roberts, H. C Plantsville, Conn.

Rosentamm, S New York, N. Y.

Robinson. Herbert C Camden, N, J.

Ross, R. F Boston, Mass.

Russell, D. R St. Louis, Mo.
Salom, Pedro G Philadelphia, Pa.

Scort, Charles E Bristol, Pa.

Schieren, C. A New York, N. Y.

Serrell, Lemuel W New Y'ork, N. Y.

Seely, John A New York, N. Y'.

Shay, J. W Chicago, III.

Shay, J. H Chicago, III.

Shaw, A. C Boston, Mass.

Shoemaker, W. H Philadelphia, Pa.

Shainwald, Ralph L New York, N. Y,

Shippy, H. L New York, N. Y'.

Slattery, M. M. M Fort Wayne, Ind.
Smith, H. S Philadelphia, Pa.
Smith. T. Carpenter Philadelphia, Pa.
Smith, H. M Worcester, Mass.
Smith, G M Chicago, III.

Smith, Jesse H Detroit, Mich.
Small, H. H Chicago, III.

Spear, C. W New York, N. Y.
Stanley, H. D Bridgeport, Conn.
Stagg, J R New York, N. Y.
Stagg, H. R Plantsville, Conn.
Storke, H. L New York, N. Y.
Stump, C. E New York, N. Y.
Stadelman, W A Philadelphia, Pa.
Swetland, H. M New York, N. Y.

Taltavall, J. B New York, N. Y'.

Taber, Robert New Y^ork, N. Y^.

Temple, William H New York, N. Y.
Tolles, C. L Hartford, Conn.

Underwood New Bedford, Mass.

Van Gestel, J New York, N. Y.
Van Nuis, C. S New York, N. Y.

Warner, C. D New Haven, Conn.
Wade, E. C Colorado, Colo.
Warder, F New York, N. Y.
Wetmore, Jean A New York, N. Y,-

Weeks, E. R Kansas City, Mo.
Wetzler, Joseph New York, N.-.Y'.

Western, Benj. R New' York, N. Y.
White, Charles E Pottstown, Pa.
White, R. T Boston, Mass.
Whiting, Francis P Hartford, Conn.
Whitney, L. C . .New Britain, Conn.
Wheeler, Schuyler S New York, N. Y.
Whipple, Fred. H Detroit, Mich.
Wilmerding, C. H Chicago, 111.

Winston, H. S Chicago, 111.

Wisner, F. P New York, N. Y.
Willyoung, Elmer G Philadelphia. Pa.
Williams, Harry W New York, N. Y'.

Williams, E. F Beloit, W^s.
Wilbur, G. A Philadelphia, Pa.
Wilkins, E. Ward Philadelphia, Pa.
Wiley, G. L New York, N. Y.
Wirt, Charles Orange, N. J.
Wood, E. E New York, N. Y.
Wood, George, H Providence, R.I.
Wunder, F. A , Chicago, 111.

Young, John Chicago, III.

Young, A.M Waterbury, Conn.
Young, C. G New York, N, Y.

Tuesday's Proceedings.
President Marsden J. Perry called the convention to or-

der at 10:30 A, M. Tuesday. He made the following ad-
dress:

president's address.

You are here to-day to erect, by mutual action, another
mile-stone, in the form of the volume that will be created

to contain a recordof your proceedings, to mark the progress
of the development of the electrical industry. Short as the
history of this development is, it has been so crowded and
broadened by the eager enterprise that is characteristic

of our people that no records are to-day sufficiently ample
and complete to give any of us a correct knowledge of the
present condition of the multitude of undertakings employ-
ing electricity in some form of practical application.

To supply this deficiency a '

' Memorial and Statement"
has been presented to Congress in the name of this asso-

ciation, urging that the fullest possible investigation and
report be made on the electrical industries by the eleventh

census. This association can do no more important work
for the interests it represents than to select from the cen-
sus reports certain points of inquiry and adopt measures to

keep them continuously written up to date. Recommenda-
tion looking to this end may be presented by the commit-
tee on data.

As a general statement it may be assumed that there is

to-day a central lighting and power station in operation in

every town of any importance in the United States. An
estimate recently published makes the folIo\ving showing :

Number of stations 1,379
Capital invested $118,753,500
Number of Arc Lights 127,441
Number of Incandescent Lights. .. . 1,590,967
Engine capacity H. P 356.755

Eloquent as these figures are of enterprise and progress,

they tell but part of the story. One startling omission is

that of the electrical transmission of • power for stationary

and locomotive work. The statements, however, may
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serve the purpose of helping the imagination to picture the

results that are to be shown by the census of the century

in the year 1900.

It is a safe as.scrtion that there is not a station in this

country with a present capacity suflicient to satisfy one-

twentieth of the demand for light and p"wer that exists

within the area of its practical working limits. To reach

the consummation of ultimately doing ihc entire lighting and
power ser\'ice that is to-day being supplied by the use of

agentsotherthanelectricity. isan undertaking worlhyof the

united efforts of all who ;ire interested in the electrical in-

dustry. The foundation for such a growth mu^t be laid in

an unquestioned demonstration that investments in central

Stations for supplying light and power by the use of elec-

trical currents are safe and profitable, that the service is

—

in comparison with that rendered by other agents used for

similar purposes—a protection to life and properly, and

that the service can be employed with advantage in econ-

omy, health and comfort, by all users that can not be real-

ized by the use of any other agent.

Those who know best what is required to meet all is-

sues and to establish a business involving the complex

factors and conditions assembled in undertakings for cen-

tral station work, are those who have invested their money
in it and are employed daily in its management. To them

and their interests, which includes that of all who manu-
facture apparatus and supplies, as surely as the greater

comprehends the lesser, this association is pledged for

well-considered and effective work.

In your deliberations and discussions you have an op-

portunity to show your thorough knowledge of the subjects

in which you are interested. By your actions you can

prove yourselves masters of the factors that induce prog-

ress and invariably lead to successful issues.

The twelfth convention of the National Electric Light

association is now open for the consideration of such sub-

jects and business as may come before it.

At the close of the president's address the secretary an-

nounced that Edward K. Weeks, M. J. Francisco and John
A. Seely had been appointed a committee on credentials.

A. F. Mason, C. H. Wilmerding and C. A. Huntley were

appointed a commitltee on resolutions.

The following paper, prepared by Prof. J. P. Barrett

of Chicago, was read by j. W. IJlaisdell of Chicago:

Electricai. Industries and the Wuklus Faik.

V\ 1. r. ItARRKl'l"

It has been stated by competent authority that had it not

been for the e.\htbition of the speaking telephone at the

Centennial Exhibition at Philadelphia, the telephone would

have been ten years later in receiving popular recognition

and becoming a success. Il is well known that the indi-

viduals who were nearest iHe telephone invention looked

upon it with distrust, considered it a toy and an invention

of no great practical importance. But Sir William Thom-
son, who was in 1S76, as he is now, the recognized author-

ity in electrical science, seeing the telephone at the Cen-

tennial Exhibition, became enthusia'^tic over it and in-

dorsed it so warmly that it directed public attention to the

invention and made it an immediate success.

Great as are the interests resulting from the telephone

which was first publicly exhibited at the Centennial Ex-

hibition at Philadelphia, the importance of this invention

extends beyond the particular interests directly concerned.

The public attention attracied by the telephone has stimu-

lated activity in electrical industries which warrants the

statement that the exhibition of the telephone marked a

new era in electrical progress. The telephone and the re-

lation of the Centennial Exhibition to the promotion of its

popular success, is mentioned simply as an illustration of

the importance of the World's Fair to electrical enterprises.

Fourteen years have passed since then, and in three years

more the Columbian Exposition in Chicago will be looked

on to exhibit the progress which has been made since that

date, and to be commensurate with an industry so pro-

gressiveastohaveabsorbedan investment of ^500,000,000

in the past ten years. It is not unreasonable to say that

there will be more interest in the development of electrical

science and in the evolution of the art of electricity as ap-

plied to various industries, than in any other one branch

of the World's I-'air. The rivalry in invention has led the

United States to outstrip all other nations in the practical

application of electricity. Thus it was the electrical de-

partment of the United Stales Exhibition at the Paris ex-

position saved the United Slates from complete disgrace;

and yet the electrical department of the Paris exposition

was the weakest feature of the entire show. Probably the

United States in the Columbian l-'xposilion cannot hope to

equal Paris in the matter of its general exposition, but in

machinery and in electrical matters particularly we should

do a great deal belter.

The most striking failure of electricity to play its proper
part at the Paris exposition was exemplified by the Eiffel

Tower, which was not only not lighted by electricity, but

even had its numberless gas jets lighted by hand, after the

old fashioned way. Then the general lighting of the show
was not made a feature, but only a verj* subordinate affair.

The only place where electric lighting can be said to have
been a feature was in the working of the colored fountains,

an English invention and already rather old. but a fine

thing and worth repeating at Chicago, with belter facilities

for spectators. The next most striking lack of the Paris

exposition was in the matter of electric street railways. It

would seem that an exposition in these days should hive

an organized system of electrical locomotion for carrying

a lot of passengers quickly and cheaply from side to side

and from end to end of the entire grounds. I'aris had a

steam dummy going around two sides of the grounti, but

that was insufficient, and the cars were usually crowded
just when people wanted to use them. That, however,

was on account of the exposition being such an unexpected
and tremendous success. The only means of electrical

locomotion used at Paris, was an electric crane running
from end to end of the machinery building, very slowly, to

give people a chance to see the various exhibits from above'

and incidentally some rest and some air.

There was also no organized telephone exchange system
at Paris. Considering that the Melbourne exhibition of

18S0 had a telephone exchange in full operation inside the

grounds, doing substantial service to exhibitors, as well as

to the officers of the exhibition itself, Paris is to be pro-

nounced behindhan(.l in this respect. There was some-
thing done in the American section at Paris for the onices

of that section and for some exhibitors, but it was not very

well done and was on a very small scale. There ni »y have
been other similar telephone exchanges at work, but there

was no good general system for everybody and in connection

with the cily.

It is the intention in the following paper to point out

some hnes in which the exhibition ot that branch of in-

dustry, in which we are all interested, should be protected

and promo'ed according to the brief consideration which
the wri(erof tliis paper has been enabled to give the sub-

ject.

In the first p'ace. electricity will find numerous applica-

tions in the way of actual service in carrying out the plan

of the exposition. By this I refer to the fire alarm pro-

leclicn signaling apparatus, electiic lighting, both arc and
incandescent, transmission of power, ttiephonlng and tele-

graphing. The location of the main exposition having

been rightfully settled in favor of the Lake Front, which is

praclic;dly in the heart of the city of Chicago, and within

live squares of the telephone central office, the fire alarm
central office and the Western Union and Postal 'i'elegraph

offices, it will be a matter of no serious difficulty to make
such connections with the general city electrical service as

will give the exposition the benefit not only of its own
special outfit in each of these directions, but also the ad-

vantage of its outside connections. Aside from this appli-

cation of electricity to the utility and necessities of the ex

position, the features in which we ae all particularly in-

terested are those wliich illustrate the progress that has

been made in the science and in the art. The success that

has attended recent electric exhibitions, such as the one in

Philadelphia in '85, and the one in the American Instilufe

Fair in New Vork, give us some idea of what can be ac-

complished in this direction with the inimenstly multiplied

facilities at the World's Fair in Chicago, and with the in-

centive to manufacturers and inventors which comes from
having the attention of the whole world directed to their

work.

As is generally known, the fundamental patent on ihe

telephone will expire in 1S93, arid we may expect not only

the mvciuions accumulated and hoarded by the American
Beil Telephone company for the years thai they have had
control of the business, to be exhibiiL-d at the World's

Fair, bul also numerous other inventions which will be

stimulated by the opening of the field to compel ition.

Thus this feature should be given a much greater consider-

ation, and more attention should' be paitl to it ihan in any
other previous exhibition. We have seen only the begin-

ning of the growth of the telephone business. This is

shown by the fact that in the city of Berlin there are now
13.500 subscribers, and the exchange there is growing at

the rate of 3.fo:) per year. I pretlict that in the city of

Chicago inside of ten years there will be 30,000 telephones

in use. Such a great increase in theuseof telephones calls

for hpparatus and appliances, the invention of which will

tax the best talent ot the country for years to come. Of
course, in ad(.iition to the historical exhibition, antl the ex-

hibition of recent inventions in telephones and apparatus

applied to telephony, there will be immense numbers of

telephones used in and about the buildings of the exposi

tion.

The matter of telegrapliy also should receive its due share

of atlenlion. The different forms of quadruplex, the use

of dynamos for furnishing the current instead of batteries,

and other inventions in which the recent history of the

telegraph is prolific, should each and all be suitably pre-

sented. Police and fire alarm ajiparatus of the latest de-

sign and the best manufacture, together with all appurte-

nances, will attract a large share of atlenlion.

The telautograph, which by 1893 will undoubtedly be a

practical success, even if it shall not have ceased to be a
novelty, will also come in for purposes of exhibition as well

as for extensive jjractical use.

Motors for driving machinery, furnishirg power for

various purposes, running street cars, etc., will perhaps be
even of more practical benefit than any other application of

electricity; while electric lighting apparatus of various

kinds will take the lead undoubtedly, as it now does, over
all other electrical industries.

Il is proposed to connect the two parts of the World's
Fair, one situated on the Lake Front and the other at

Jackson Park, by means of a railroad built out on the

lake. Tlie expediency of adopting electricity for motive

power on this railroad is at once obvious. Thus the two
features of usefulness and exhibition can be readily com-
bined, and in addition to the direct transmission of power,

storage batteries could be employed for traction purposes

on this road.

It is difiicult in enumerating the different departments
of electrical enterprise to foresee all of ihem, and partic-

ularly to foretell the relative importance of the different

ones three years from the present time. In no field of

human activity is invention so active and enterprise so

encr ictic, and when we speak of the different forms of ap-

plication of this science which are well known at the present

day, we all know that we are simply on the threshold of

future developments which may be confidently expected.

No time in the history of the world ha> there been so great

activity in any given direction as there now is in the de-

partment which we represent; and too much camot be

said with reference to the importance of having adequate
facilities in the coming World's I-'air to display the various

industrial and artistic applications of electricity.

What will be exhibited at the World's I'air will un-
doubtedly be a revelation to the visitors. It should be the

aim of the people having the exhibition in ch.irgc, to so

organize and classify the exhibits as to present clearly anil

forcibly the progress of the art and the present state of the

art in its various departments. A chaotic exhibition of the

products of the dilTcrent manufacturers would accomplish
something in the way of creating astonishment and mysti-
fying the beholder. This is not what is desired. It is

desired that the World's Fair, as a whole, and the electrical

exhdiitiou. as perhaps the most industrial feature of the

exhibition, be made an education. It is not too early now
to lay p'ans for the proper presentment of electrical in-

dustries for this great exhibition of 1893. The combined
intelligence of the men who are to-dny pushing forward
electrical tnierprises. working in harinon\-. will be able to

accomplish great results, results wliich wdl surprise alt of

us. Hut the element of time must enter into all calcula-

tion*; especially is this the case with a subject so large and
so involved as the suitable presentation to the public of the

rapidly growing electrical enterprises in their various fields.

The exposition should be made just what its name im-
plies, a practical exposition of the progress and advances
made in the several branches of the science of electricity,

and the exhib ts should be so arranged that the various im-
provements may be seen and be appreciated at a glance.

Thus will the real tibject of the exposition be accomplished,
and a savin;^ of much valuable time to the visitor be
effected, l-'or it is quite probable that fully 50 percent, of

the visitors to the eltctiical section will go there with the
earnest desire to become thoroughly familiar by practical

observaiion and siudy with all that has been done in some
certain \\i; ustry. eithei to aid in carr\ ing on a certain lire

of study or with a \'iew to select what they may there con-
clude is the apparatus best adapud to their need-;. In
either case, lime will be an important and va'uable factor,

and how to enable each visitor to quickly and understand-
ingly gra^p the more imprrtant details and points of

superiority of any exhibit should be the main object of the

respective exhibitors.

The usual method followed in the small expositions has
been to allot a certain sprce to each exhibitor and allow

him to pl'ce therein whatever he may desire to bring to

the notice of the visitor. This is a good plan, and one
which proves economical in many ways to the exhibitor.

Another p'an would be to allot space for the vaiious types

of apparatus, irrespective of the main displaj' of the ex-

hibitor That is. to place all telephone apparatus and
everything pertaining thereto in close prox'm ty; the same
with telegraphic apparaius, arc I'ghiing dynamos, incan-

descent machines motors, etc The carrying out of f-xich

a plan will, of course give two or nr.ore separate exhibits

to each manufacturer, and thus entail some shght addi-

tional expense, both in ife mailer of suitble furniture,

and possibly in the matter of attendance; but all this addi-

tional outlay would be m-Tc than retuinttl in the excellent

results attained, and in the simplifying of the siudy of any
particular type of appai'atu-;, to s:iy nothing of the greater

publicity given each exhibit Ol course there would be no
objection to an exhibitor repro lucing a complelc display

of all his wares in the space alloUcd 10 him for his head-
quarters irrespective of the f icl that many articles may
also be shown in the respective ^pace to which they belong.

As far as possible a complere specimen of every article

and every size should le pltctd on exhibition. For in-

stance, in the line of motors, there should be one of each
size from the smallest to the largest turned cut; and so with

dynamos, batieries, e c. In the space alloited to the dis-

play of testing instrument- the showcases should be placed

on a 11 loring above a loundat on made sufliciently solid to

prtvent osc'Mation of the neede. or injury to the more del-

icate parts from vibration or other simdar cause. Every
article should have a ne lly printed card attached, of size

uniform in proportion to the character of the object dis-

played, containing the name of the article, the manu-
facturer's address, and a brief description of its intended

use, the same apjearingin English, French, German and
Spanish.

At the present time there are about 430 separate com-
panies or individuals whom we can expect to apply for

space, many ot whom will have but a single article or two
to exhibit But every one of this number will probably

defer action until the last possible moment, unless the im-

portance of securing the necessary space and having his

e.Khibit in readiness within the appointed lime, isimpressed

upon him. Some of the manufactiu'ers will have to be

coaxed into making exhibits, while others will hesitate on
account of the expense entailed. The chief or his secretary

must attend to all of this, and must spare no pains to

secure not only an exhibit, but the /'I's/ t-.r///^// possible for

each manufacturer to make.
Creat assistance in carrying out a c cmprehensive and

systematic plan for the exposition may be looked for in

the United .Slates Census, the report o f the electrical de-

partment of which is looked for with great interest.

THE DISCUSSION.

Mk. Faiikn: There certainly will be no one enterprise

presented at the World's hair that will interest central

station men ;is much as will the electrical dtpaitment. The
amount of detail required to develop a proper exhibition of

the appliances presented there, and to induce manufacturers

to ptesent those features of their business tha^ will be not

only of interest to themselves but to central station people

as well, and the amount of work involved in the undertak-

ii'g, demands that action should be taken bv this associ-

tion now. This being a central station association, the

central station people ought to go to work very promptly

to lay p'ans for securing a proper exhibition at that lime.

For that purpose I would like to present a motion as fol-

lows;

That a committee of five be appointed, of which num-
ber the president of the association shall be ex-ofificio one,

the other four members to be appointed by the chair, to

meet the authorities ol the Columbian Exposition and se-

cure suitable facilities for the proper exposition of eltctri-

cal manufactures and appliances, and in general to work
for the interests here represented, and to offer to the

authorities of the exposition the co-operation of the Na-
tional Electric Light association to aid in making the ex-

position a success.

"That the committee request the selection by the
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authorities of the Columbian Exposition, of John P. Bar

rett of Chicago, to have the practical charge and control

of the electrical department of the World's Columbian Ex-

hibition."

Mr. Phelpj: I take great pleasure in seconding the

resolution which Mr. Faben has offered, and of both feat-

ures of it: That is, the appointment of a committee to

secure suitable facilities, and tendering the cooperation of

this body with the authorities of the Fair, and also recom-

mending for appointment John P. Barrett. The paper

which has been read to us this morning is about as good

evidence as we might need perhaps of the fitness of Mr.

Barrett for that work, although doubtless the most of us

knew that well enough before. A further reason is that

Mr. Barrett has already been commended to the World's

Fair commissioners by ".he signatures of very many of the

most prominent electrical people, electricians, electrical

engineers, manufacturers and users of light and power I

think that it would be eminently fit and proper for this

association to take such action at this time as has been pro-

posed The sooner such action can be had the better it

will be for the exhibition.

Mr. Armstrong (.of New Jersey); I am most heartily

in favor of all of the resolution except that part of it which

recommends the appointment of some particular individ

ual. I think that this association would make a serious

mistake if it did that thing.' I have myself recommended

the appointment of Prof. Barrett, and personally I am
heartily in favor of his appointment and personally am
willing to do everything possible to secure that appoint-

ment; but it seems to rae that the association would be

making a serious mistake if it lent itself to a recommenda-

tion of any individual for any appointment. We do not

want to have the slightest possible suspicion that we are

biased in any direction. Therefore I am very glad to vote

for this resolution, if we may have that part of it omitted.

I may say to the gentlemen who have moved and seconded

the resolution that I am willing to join with them, individ-

ually, in doing everything possible to have the gentleman

who has presented such an interesting paper to us appoint-

ed to the position they desire to see him appointed to; but

do not let this association adopt such a resolution.

Mr. Alexander (New York): This morning I received

a copy of the electrical journal of the West, The Western
Electrician, and its first editorial speaks of mistakes

made by the association at a former meeting at which it

voted to have the World's Fair held in New York instead

of in Chicago, and especially recommends that we take no

action whatever, and do not commit ourselves further in

anyway whatever, without first having due deliberation. I

do not think that Prof. Barrett would like the resolution

to come up now. If notice had been given by these

gentlemen that such a resolution would be brought up in

the course of the session it would have given opportunity

to gentlemen who are interested in the subject to confer

with each other. I therefore move that the resolution be

tabled.

Mr Degenhardt (of Chicago): I would be untrue

to the city of Chicago, and to my friend. Prof. Barrttt. if

I did not raise my voice in support of his appointment. As
I understand it the resolution has for its object the suc-

cessful operation of the World's Tair. In the appoint-

ment of a neutral man like Prof. Bairett we have a man
who possesses all the qualifica.tions set forth in the reso-

lution; and I would like to add that the very support

which has been granted to him by signatures throughout

the United States is a sufficient guarantee of the feeling

which must exist. Prof. Barrett is known throughout the

United States as an absolutely neutral man. He has no

affiliations that we know of.and is therefore a man qualified

for the position. I think that this association owes the

city of Chicago as a debt the adoption of this resolution

Alter some discussion in regard to the order of business

it was voted to refer the resolution to the committee on

resolutions.

THE COPPER TARIFF.

The President: The next order of business is

the report of the committee on copper tariff, by Charles A.

Brown of Chicago.
Mr. Brown: We had expected that by this time

Congress would have passed a tariff bill and that thus

there would be some definite result with reference to the

duty on copper in securing which the committee could

claim some part. But you all know what the present

situation regarding the tariff bill is. The original bill in-

troduced by the committee on ways and means provided

for a reduction of fifty per cent, of the duty on various

forms of coppper. This provision of the bill as introduced

into the house was not changed in the house. In the

senate the clause relating to the duty on copper was
amended by further reducing the duty to one- half cent per

pound on ores and one and one-quarter cents per pound on

ingots, bars, plates, and pigs, being a reduction of seventy

per cent, in one case and eighty per cent. in the other from

the present schedule of duties. It is reasonably sure that

if the tariff bill becoaies a law at the present session of

Congress the duty on copper will be reduced at least fifty

per cent. Your committee has secured something over

500 signatures to a pe ition addressed to the com-
mittee on ways and means requesting the abolition of the

duty on copper. We have mailed something over a thou-

sand circular letters and have made in addition to that a

good many personal solicitations. Mr. Phelps of the com-
mittee, personally went to Washington with the signatures

to this petition and presented them to the committee on
ways and means with a brief but forcible argument in favor

of the petition. As no appropriation was made by the

association to meet these expenses the members of the

committee themselves advanced the necessary money for

postage, traveling expenses, express, etc.. to the amount
of $110 in carrying out what seemed to them to be the

spirit of the instructions contained in the resolution ap-

pointing this committee.

The report was adopted and the committee continued.

It was also voted to reimburse the committee for the ex-

penditures it had made.
The President: The following topic has been pro-

posed for discussion: "The Proper Classification of the

Lighting Power of Incandescent Lamps."
The convention took a recess until 4 p. m.

ai-'ternoon session.

After calling the convention to order President Perry

announced that he had received a telegram from M. D.
Law of Denver, in which he expressed his regret at being
unable to be present.

LIQUID INSULATION.

The President: The first thing on the opening of

this session will be a five minutes' talk by David Brooks of

Philadelphia, on the use of liquid insulation for under-
ground conductors.
Mr. Brooks: The five minutes that I take will be a

brief reference to the advantage of a liquid insulation for

underground conductors carrying currents of high voltage.

Since electric lighting came into use it has been found
that the ordinary tests for insulation do not apply; that is,

a test with a galvanometer and a voltaic battery of say one
to five hundred cells. That fact has become apparent,
and they have adopted other means in Paris and in Lon-
don for testing the insulation of conductors that have to

carry very high intensity currents. We have seen this

noticed in many periodicals. William Mayer, Jr., in an
article published March 1st, of the present year, states

that a cable measuring twenty thousand megohms per
mile, for insulation in the factory, broke down by a
d>namo current of six hundred volts after being drawn
into a conduit. Now, in the ordinary test, if a person
should measure the insulation of an electric light cable and
he found it was twenty thousand megohms per mile, and
he took another system of insulation and found that it was
only half a megohm per mile, as a general result he would
take that which stood twenty thousand megohms to a mile;

but if you apply it to a current of high voltage from an in-

duction coil or a lioltz machine you can prove that the

one with the twenty thousand megohms insulation per mile
was broken down by fiom five to ten thousand volts. Now
you take the same No 4 conductor and insulate it in oil lor

twenty feet, just as an experiment, and raise the tempera-
ture to 200 degrees Fahrenheit and apply the galvano-
meter, and it is now half a megohm per mile - just about
one fortieth part of the one that Mr, Maver speaks of: but
when you come to apply the induction coil or the Holtz
machine and test it to produce what is sometimes called

the break-down or a disruption, it can not be broken with
five hundred thousand volts. There is the difference

between the testing of the insulation of a cable, or an in

sulator, or a dielectric, if you please, using the ordinary
delicate galvanometer, static galvanometer, and testing it

for a current of high voltage. Now if the current applied

to a conductor tests half a megohm per mile, the tempera-
ture of the insulation being 212 degrees Fahrenheit, that

would not show much; no one on first sight would buy it;

but if you are going to purchase a cabl« and test it as they
do in England, or give the guaranty as ihey do now in

England, there would be five parts of current going
through the insulation, to five hundred thousand and five

parts going through the conductor; and the small propor-
tion going through the insulation is a mere bagatelle, but
it stands the current. These are experiments that I have
made in Philadelphia, and I would do it here with a Holtz
machine, but the atmosphere in the summer and especially

on the sea shore is very unfavorable to the use of a Holtz
machine.

If the insulation is punctured, it is restored at once by
agitating the liquid. In iron pipes the liquid is continually

moving, owing to contraction and an expansion of the oil,

from changes of temperature and no chance for the current,

through a fault or weak spot, to develop into a perfect

ground.
And how about conduits or subways ? I learn from

official statements that they charge a thousand dollars per
mile per annum for the use of a duct in Chicago and New-
York, and further, that an electric conductor carrying a

thousand volts costs a thousand dollars per mile or more,
for maintenance. Two thousand dollars is the interest on
thirty three thousand dollars and over, at six per cent.

Can arc lights be furnished under those conditions at a
living profit ?

I shall not go into the cost, inconvenience and dangers
of subways Tbo^e that have used them, and otherwise

not interested, can tell all about them
Underground conductors and underground systems are

not popular on account of cost. As before stated, they are

as cheap by this S}stem as overhead wires and cost com-
paratively nothing for maintenance.
The President: The next thing in the order of busi-

ness of the afternoon session is a paper on "Dangers from
Electricity, ' by Professor Henry Morton, of Stevens In-

stitute of Technology, Hoboken, New Jersey, and will be
read by P. H. Alexander.

The Dangers of Electricity.

BY prof, henry MORTON.

When the development of electric currents on a large

scale and at a small cost, first became possible by reason

of the discoveries of I"araday, Wilde, Gramme, Siemens
and others, the question of the dangers to life and prop-

erty attending their use was brought prominently before the

public; just as the dangers attending the use of steam, of

rapid locomotion on railroads, and of dynamite, were
brought to the attention of the world when these powerful
agencies first left the experimental laboratory of the chem-
ist or engineer, to take their part in the ordinary labor and
business of life.

In each instance alike there was a class of people who
took the narrow and impartial view that if an agency was
dangerous it should be excluded altogether from public use

or what amounted to the same thing, be surrounded with

such exclusions and limitations as would rob it of nearly

all its capacity for usefulness, and restrict all possibility of
advance and development in its application.

Thus laws were actually passed in England, on the first

introduction of steam, limiting the pressure in boilers to
30 pounds on the square inch.

The first railroad charier contained a clause limiting the
speed of trains to twelve miles an hour, and when a speed
of thirty miles was suggested it was ridiculed in a prominent
journal of the day, as an idea simply insane, and it was
said that people would just as soon be persuaded to allow
themselves to be fired out of cannon as to be hurled along
at such fearful velocities, which would without doubt have
the most disastrous effects upon the circulation of the
blood and other vital actions.

Some of us can also recollect the excitement produced
and echoed in the press, on the introduction of dynamite,
and the stringent laws regarding its transportation, which
in many cases only increased the danger to the public by
occasioning its surreptitious conveyance in passenger and
ordinary baggage cars.

We shall have to be very young indeed not to remember
the great popular excitement brought about by the daily
press when electric lighting first appeared in the streets
of New York, and when flashes of flame were described as
proceeding from a horse that had run against an electric

wire.

In all the older instances matters have settled themselves
in accordance with the laws of human progress and the
diffusion of intelligence, and we now have boilers
running at pressures of 140 pounds and upward, trains
going more than a mile a minute, and gunpowder largely
superseded by dynamite.
What is more, the accidents and injuries actually pro-

duced by these several agencies have been vastly less than
those caused by the things which they replaced.
A much smaller number of people are killed or injured

by high pressure boilers than by low pressure ones. How
rarely do we hear of the explosion of locomotive boilers
which usually carry 140 pounds' pressure ?

The accidents to express trains are as nothing compared
to those occurring with freight trains, and the loss of life

and injury to passengers by rail, is insignificant in its per-
centage to the number carried, when compared to similar
loss and injury incurred in the days of stage coaches.
The same relation has been found between dynamite and

gunpowder, the former having largely reduced the propor-
tion of accidents and injuries compared with the work
done. Two lessons are very plainly taught by the facts of
history above alluded to:

First. The world is not going to be frightened away
from a new and valuable source of power by the circum-
stance inseparable from the very nature of all powerful
agencies, that it is dangerous if not adequately controlled;
but on the contrary will develop the new power to an ever-
increasing and therefore more (possibly) dangerous
intensity.

Second. Intelligently managed and controlled, the most
powerful, and therefore, in a sense, dangerous agencies,
become the most efficient protectors and servants of man,
and not only aid him in his mission of subduing and util-

izing nature, but actually protecting him in his work.
Without these " dangerous " agencies, men would be

reduced to the lowest condition of savager)' where he would
be at all times helplessly at the mercy of the "elements" or
the blind forces of nature.

With them he not only defies and subdues the beasts
which would otherwise be his superiors, but even con-
quers and renders tributary to his comfort and advance-
ment those vast forces which control the entire matter of
the universe.

Applying these lessons taught by the past history of the
world in parallel cases to the problem of the distribution

and use of electricity, we see in the first place that the way
to deal with its dangers ought not to be the timid, obsolete
way of prohibition, or of unintelligent restriction, such as
that which proposed the exclusion of locomotives from
railroads, or the limiting of their speed to twelve miles an
hour; but the sensible way of providing adequate safe-

guards to the new power and with these allowing it to fol-

low its natural line of development and growth into higher
and higher ranges of intensity and consequent efficiency.

It is too well known to all, to need statement, that the
methods thus pointed out by history and taught by expe-
rience, have not been by any means universally advocated
or followed, and that while many have loudly demanded
the exclusion of powerful electric currents the limitation of
their intensity to what they suppose to be necessarily

harmless ranges, the users of such electric currents have in

too man)- cases neglected the most obvious precautions.

It is only fair to say in explanation of this latter state-

ment that this neglect has in many cases been brought
about by obstructions thrown in the way of good work by
those who were exciting themselves for the total abolition

of dangerous currents, and who like certain "total absti-

nence" advocates, objected to every mitigation of the evil

they attacked, because any such improvement weakened
their case against it.

As regards dangers to property from fire, the matter
fortunately fell at an early period into the hands of the

Board of Fire Underwricers, who in a judicious and busi-

ness-like way, investigated the subject, and formulated

such rules as have proved eminently satisfactory, and have
proved that under proper regulation as to good work and
means of protection, electricity is by far the safest means
known to us for the distributing and development of light,

so far as fire-risks are concerned.

In view of the satisfactory results thus obtained I re-

gard it as a fortunate circumstance that the other part of

the problem, namely, that relating to dangers to human
life, has been recently taken in hand by a similar organi-

zation known as the Employers' Liability Assurance
corporation.

This association, after collecting a mass of material from
a great variety of sources, has some time since for mulated a

series of rules for the protection of those employed in

erecting and operating electric apparatus involving the use
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of powerful, and, therefore, dangerous currents. These
rules have been examined and approved by several of the

managers of prominent electric companies, and so far it

would appear as if no accidents have resulted from the use

of electric currents where these rules have been followed,

and that most if not all the accidents which have occurred

would have been prevented had these rules been followed

and obeyed.
Having had something to do with the framing of these

rales it is my chief object in presenting the present paper

to secure their criticism by those best able to perceive

their imperfections, and such suggestions as may lead to

their beneficial modification or extension.

I therefore quote them as follows:

'*ist. Do not touch or handle any electric wire ot appa-

ratus of any sort while standing on the ground or while in

contact with any iron work, gas or water pipe, or stone or

brick work, unless your hands are covered with rubber

gloves, and you are provided with such properly insulated

toots as have been declared to be safe and in good order by

the electrician or other competent ofiicer of this company.
"If it is at any time necessary to stand on the ground,

or any surface not insulated from the ground, while hand-

ling electric wires or apparatus, rubber boots or an insu-

lated stool should be used.

"In moving wires, hanging on or lying over electric light

wires, lamps or fixtures, use a dry hand line.

"2d. Never handle any electric wire or apparatus

with both hands at once when this can be avoided, and if

it is necessary to do so, be sure that no current is present,

or that one or both hands are protected by rubber gloves

or other efficient insulation.

"3d. When handling line wires, treat each and every

wire as if it carried a dangerous current, and under no cir-

cumstances allow yourself to make contact between two or

more wires at the same time.

"4th. Never open a circuit which has been in use with-

out giNTng notice to the superintendent or whoever is in

charge, of your intention to do so, and at the same time

request that the same line be opened at the main station,

and kept open, until you have given notice that your work
on that line is complete.

"5th. In the dynamo-room never go near the belts or

dynamos, nor touch any apparatus unless you are fully

informed and instructed how to do so.

"Tools used by linemen should be provided with insu-

lating handles of hard rubber or other equally good insu-

lator. It is the duty of each lineman to look after his own
tools and see that they are in good order, especially as to

their insulation.

"6th. Lamp trimmers, and others engaged in the care

of lamps, must see that the switch putting the lamp in cir-

cuit is turned off before they handle the lamp in any way.
'In construction work a space of at least twenty inches

must be left between the holes for pins on the cross arms,

so that a lineman may get to the top of the pole and work
without danger."
The same insurance association has collected the

authentic records of a number of so-called electric accidents

or accidents happening to the employes of electric com-
panies. I have now before me the abstracts of ninety-one

such cases.

The first thing that presents itself in looking over this

set of abstracts is that very few of the accidents are in any
way attributable to electricity directly, but would have

occurred had the establishment in question been any kind

of a (actory where power was being used, or any place

where heavy objects were being moved. A few examples
will illustrate this, thus:

No. 1. While steadying with a pike-pole a large elec-

tric light pole which was being placed in position, a pass-

ing "low-gear"' belonging to the Standard Oil company
ran over ankle.

No. 2. While assisting in hoisting a stick of timber

from the street to the second floor of electric station, was
injured in right foot by having the stick fall upon it.

No. 9. Was going to dynamo, stepped on iron plate

temporarily covering a belt hole in floor. The plate tipped

and he fell partly through the opening, injuring himself

internally.

No. 17. Was oiling rocker shaft of engine near fly-

wheel ; leaned back too far and was struck on head by spider

of fly-wheel.

The above are fair samples of the rest, and in fact out of

the ninety-one cases but fifteen (or about sixteen and one-

half per cent.) have any direct relation to electricity.

As I have already mentioned, of the fifteen cases in

which the injury was in any way caused by electricity there

are none in which the action would not have been avoided

if the above quoted rules had been observed. Thus,

beginning with the first in order as arranged in the

abstracts, all before it having no direct connection with

electricity, we have:

No. II. While removing the wire from a Brush dial or
regulator which had become short-circuited was slightly

burned on two fingers of right hand.
In this case the beneficial effect of rule No. 2 was man-

ifestly expressed and had the spirit of rule 7 been complied

with, even the slight injury experienced would have been
avoided.

The next in order is No. 20. Was putting carbon in

electric lamp which was out of order and failed to burn.

Received charge of electricity which caused him to fall

down from step-ladder on to steam ra«^iator. Two ribs

broken.
This would clearly have been avoided by an observance

of rule 7.

Time will not permit me to quote all the fifteen cases

and I will therefore only repeat that they would all of them
have been avoided by a strict observance in form and spirit

of the seven rules of directions quoted above.

Of course I do not mean to imply by this that these

rules are perfect or complete, but only that they seem to be

in the right direction and to furnish a starting point, from

which further developments may proceed.

No one having even an elementary knowledge of elec-

tricity as it existed ten years ago needed or needs to be
convinced of its power to do harm where all safeguards

are removed, and the occasional declarations of its harm-
less character which have been uttered can only be ac-

counted for by reference to that combative disposition

which impels some minds always to take a view in oppo-
sition to any which may be expressed, and gives birth now
and then to a book or pamphlet disproving the law of grav-

itation or the solar origin of light and heat. To say this

is however, far from agreeing with the other extremists who
would banish electricity from our daily walks and occu-

pations, or place it under restrictions which mi^ht render

it harmless but which certainly would render it relatively

useless for the countless purposes in which its efficiency

demands its full development.
The true opinion is that which is supported by past ex-

perience, and which advocates the fullest development of

power to which this agency can attain, combined with the

use of all the means of protection by which human intelli-

gence can protect itself while using to the utmost this

potent and therefore dangerous weapon in our victorious

contest with the inimically destructive forces of nature.

DISCUSSION.

Mr. Frekley; Inmy observations on Professor Morton's

paper I should have liked to avoid if possible all reference

to the company that I represent, because it might be said

that my company, like a great many individuals connected
with the business, has its axe to grind. Well, my company
has. But my company has another object in view rt'hich

I think will commend itself to you, and that is to bring

about a better condition of things than exists at the pres-

ent time in connection with the instructions to employes of

electric light companies with regard to the dangers which
surround them in carrying on their daily operations. When
my company started in business here a few years ago they

found that in consequence of their being the first to intro-

duce what is known as employers' liability insurance in the

United States, that they had really no experience to guide

them upon which they could base rates of premiums for

the various electric risks The company therefore had to

refer to experience in England. But there they found

themselves somewhat in the same difficulty, as electric

lighting was in its infancy, and very little or no attention

had been paid to the collection of statistics with regard to

accidents to electric light employes. They therefore laid

down this basis of charging a rate to the electric light com-
panies: To consider an electric light company in the

nature of an ordinary producer of an article, and to add to

that a certain percentage for the known or unknown risks

which might be incidental to their business. They there-

fore established what they considered to be a fairly reason-

able rate to charge the electric lighting employes in order to

protect them in their legal liability for accidents to employes.

But, in the course of a short time they found that the rate

was inadequate. They found that several serious accidents

occurred among their policy holders, and what was of

greater importance to them in carrying on their business,

they found that the prejudice of the public, which was
aroused by the press from time to time, whenever an acci-

dent occurred, for instance those which occurred in New
York, was so great that when a suit was brought against

a company for an accident which had occurred to an elec-

tric light employe, and he demanded compensation or

damages from his employer for his injuries, it was utterly

impossible to carry that case before a jury.

It was considered that electric light companies were

carrving on their work regardless of the dangers by which
their men were surrounded. As these cases went on ac-

cumulating we were compelled as business men to consider

what was best to be done. First of all, we had to protect

ourselves from loss, and the result was that we were com-

pelled to increase our rates of premium by nearly one hun-

dred per cent. We then set ourselves to try to find out

whether we could do anything to bring about a better state

of things \vith regard to the employes of electric light

companies, and, if we could do so, whether it was not pos-

sible to reduce the rate of premium charged to electric

light companies. We accordingly issued a circular to our

policyholders asking them to send us for our considera-

tion copies of their regulations for the guidance of employ-

es in carrying on their work. We told them that we con-

templated submitting those regulations to an eminent elec-

trical authority that he might formulate a set of simple

regulations which might have the effect of minimizing the

dangers surrounding electric light men. We received

many replies from companies who stated that they had no

regulations of the kind at all. Others sent us their regu-

lations, but we found that they did not cover the whole

ground. Others sent us on some very good regulations.

The result was that we found that there was no general

kind of action existing among electric light companies on

this subject. We submitted all these regulations, and the

matter generally, to Professor Morton. He has drawn up

the set of regulations which we have read, and we consider

them very good. We also requested him to write a paper

for the consideration of this convention.

Now, as Professor Morton says, possibly these regula-

tions are not complete; I therefore ask you to take those

regulations into your best consideration and if you can aid

us, either individually, or as an association to complete

them, we shall think it a great favor.

Mr. Francisco- Suppose that I insure my own com-

pany, with a view to protecting it against any claim which

can be brought for accidents to workmen. What would

be your price, as you stand now?
Mr. Freelev: The premium is based upon the wages

or upon the payments. We should charge one and a half

per cent.

Mr. Francisco: I find from his statement that he

charges one and a half per cent, to insure me against any

claim that my employes may make. I have been running a

station where for five years we have not had an accident of

any description. Why should we pay for protecting our-

selves against the claims of these men nearly double what

other manufacturers would pay for the same privilege? It

is a fact that I can insure a quarry company, employing a
thousand workmen, for less than half what you say you
would be obliged to charge me for protecting the employes
of an electric light company. In the quarry the men are
certainly exposed to very great dangers; and several of the
quarry men have been killed during the very time that our
station has been running with no accidents at all. I claim
that if a station is properly prepared and the lines are
properly run, there is no more danger in running an elec-

tric light station than there is in any other ordinary busi-
ness—that is, in any business where you would classify

them as an ordinary risk. Why, therefore, should electric

light men and electric light stations be called upon to pay
additional premiums?

Mr. Alexander offered a resolution recommending
that a copy of the rules prepared by Prof. Morton, as em-
bodied in the paper, be conspicuously posted in every elec-

tric light station. The resolution was adopted.
E. A. Armstrong: For over five years we have oper-

ated our station, and have had no accident of any kind,

with but one single exception. I believe that a door of the
boiler room fell down on one of our employes and hurt
him somewhat, but you would hardly charge that against
the electric light station. The company insuring us told

us last week, when our policy expired, that they would re-

quire double the amount of premium that we had paid; but
so far as I have been able to see, there has been no warrant
for that increase in the accidents which actually have oc-
curred; and the report made in this paper fully justifies

the conclusion that I reached. A representative of the
company says, however, that because of the ignorance and
the prejudice concerning this very subject, the companies
have been compelled to pay largely in excess of what they
ought to pay. Now, it strikes me that on such grounds
there can be very little justification in raising the rate as it

has been raised upon us; but still the rate is raised. If by
the observance of these rules the i6J:^ per cent, can be
further reduced, then it is well; if, however, by a careful

examination by the officers of this association, and by a
careful report from every company and member of this as-

sociation, it can be shown that the accidents in electric

light stations are less proportionately than in other stations,

merely because the men are more careful, dealing, as they
do, with dangerous things; merely because the men are

more watchful, having, as they do have, graver responsi-

bilities, then we ought to have the full benefit that other
companies get in their insurance, I move that the commit-
tee on data be requested to examine into and report all ac-

cidents happening in electric light stations, and to what
they may be attributed.

The motion was carried. A vote of thanks was extended
to Prof. Morton for preparing the paper.

The President: Mr. Cutter of Chicago, will now pre-

sent the report of the Committee on National Insurance
Rules.

Mr. Cutter read the report as follows:

report of committee on harmonizing insurance and
electric light interests.

Your committee has at this session simply to report

progress, as the object for which it considers itself appoint-
ed has not been completed, viz, the codification of a set of
rules regarding electric light and power installations which
shall become national in character, and be used instead of

the many sets of rules put forth by the different insurance
associations throughout the country.

We have written the following letter to many insurance
associations throughout the United States:

"Chicago III., April 3, 1S90.

"Dear Sir: At the last meeting of the National Elect-

ric Light association in Kansas City, a committee was
appointed to select delegates or representatives from the

different insurance associations in the countr)', and also

from the electric light companies to a national electric in-

surance committee This committee will probably consist

of eleven or thirteen members, the majority to be insurance

men. They are to devise a set of insurance rules concern-

ing electric light installations which shall be enforced all

over the country. It is found at present that different rules

are in force now in different parts of the country, and in

many places two sets of rules, more or less conflicting,

cover the same territory. We hope to remedy the evils of

this by devising one set and have this set supported by
insurance men throughout the United States.

"In order to have these rules the best for the purpose,

they should represent the average opinion of the various

men who have had experience in this particular line, and
also who represent the different interests involved It is

our aim to get a committee thoroughly well balanced as

to the conflicting interests, so that the resultant opinion of

them all will be so strong an expression of the best meth-

ods for electric work as to meet the support of all the in-

surance people and the electric light people also.

"We wish you would name your choice as a represent-

ative upon this committee, We are already accumulating

a great deal of information on insurance rules all over the

world, so that when this committee hold their meeting they

will have the work so far advanced, that a good set of rules

can be arranged without very much delay.

"As there are many electric light inspectors who have

had valuable experience and understand the subject pretty

well, whom we expect to have on this committee, we feel

that such a committee will be a great benefit both to in-

surance and electric light interests. It is our ambition to

have this committee so carefully selected that it will be-

come a body of referees to settle all important questions

arising in relation to proper electric work. We trust you

will realize the importance of this, and give it prompt and
careful attention, and be prepared to support the decision

of such a committee.

"Hoping to hear from you soon, and to have your sup'

port in this valuable work, we remain,

"\'ery resp'y yours,

Geo. Cutter,
Chairman Ins. Committee, N. E. L. A."

The answers to these letters were almost universally
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favorable, and contained many expressions of appreciation

on the part of the insurance people of the efforts made by

this association to work in harmony with them in devising

these rules and in advancing information leading toward

good and safe construction

Vou can, of course, readily understand that it has oc-

cupied much time and correspondence to determine just

what associations to approach, and how to approach them,

and get them to fully understand our object in order that

they should send a representative to act upon this commit-
tee. As a result of this work we have the pleasure of in-

forming you that the following gentlemen have come to

Cape May as representatives of the various associations

and companies named:

COMMITTEE ON NATIONAL INSURANCE RULES.

Geo. Cutter, Chairman.

COMPANY. REPRESENTATIVE.

Edison W. Jenks
Thomson-Houston J. R. Lovejoy
Westinghouse P. H. Alexander
Engineering Firms T. Carpenter Smith
Electrical Supplies George Cutter

Philadelphia Bd. of Fire Un-
derwriters Wm. McDevitt

New York Bd. of Fire Under-
writers Wm. D. Boughton

Underwriters Ass'n of the

Middle Dep't. H. O. EHne
National Bd. of Fire Under-

writers, New York. A. A. Anderson
Associated Factory Mutual

Ins. Co., Boston Capt. Brophy
Boston Board of Fire Under-

writers F. C. Cabot
Western Union Fire Under-

writers Ass'n C. E. Bliven

Cleveland and Chicago B'ds. John P. Barrett

St. Louis Board Robt. H. McMath
Central Station Insurance S. E. Barton

New England Ins. Exchange C. N. Goddard
Southeastern Tariff Ass'n Jno. S. Alfred

Underwriters Association of

N. Y. State Babcock

These gentlemen have been in session most of the time

for several days discussing the different rules, and laboring

to outline a framework, so to speak, or what they term
generic rules. It was the general feeling that these rules

should be made concise, and as few as possible, and still

cover the basic principles of goo^ work.

Your committee have the pleasure of stating to you that

the insurance representatives were quite generally agreed

with a feeling of good will toward electric light and power
nstallations. and they do not feel afraid of them.
The deliberations upon these set of rules have been re-

ferred to a sub committee for further study, both to elimi-

nate any mistaken positions, and also to frame them in

proper wording.
They have also taken the necessary steps to communi-

cate with one another for the purpose of arranging these

rules so they can meet the approval of the different repre-

sentatives and be adopted in place of the rules now in force.

It is the opinion of these gentlemen that this work will be
accomplished, and that they will enable your committee to

report to the next meeting of this association the uniform
set of rules that you have wished for, and also that they

will be supported by the various insurance associations.

It was voted at the last meeting that we should express

to you their appreciation of your efforts to work in har-

mony with them in this direction and assure you of their

good will and reciprocity of feeling in the same line.

Your committee h-as also corresponded with various

European authorities to learn their methods of inspection,

and also to secure copies of the rules they have in force,

and we have in our possession various sets of rules from
England, France, Germany and Italy, and these sets of

rules with their accompanying information will probably
inffuence to a considerable extent the rules which we will

adopt. The force of this can be especially appreciated by
quoting part of the report of the committee on lighting,

heating and patents, appointed by the National Board of

Fire Underwriters, which report was presented to the Na-
tional Board last winter:

"The great problem before us to-day, however, is the

management of the various systems of electric lighting so

as to insure safety from fire. When such lights were first

introduced, underwriters congratulated themselves that at

last the long sought means of illumination without danger
had been found. No matches, no kerosene explosions, no
swinging gas brackets would hereafter vex them, but a
steady, safe and brilliant light, which could do no possible

harm, had come among us, and all were happy.
,It did not take many months, however, to discover that

the electric light was net the harmless thing we had
imagined, but that it was a most prolific source of danger,
and its introduction has cost the insurance companies more
than any method of lighting heretofore in use. It has
come to stay, and some time it will probably be as safe as

any light in use, but our knowledge of its properties and
of its management must be vastly increased before that

time appears. We see the danger, but as yet are too igno-

rant to point out the remedy. What yesterday seemed a
safe method of installation, to-dav proves dangerous, and
what we regard as safe to-day is likely to develop danger
to-morrow. We can only wait and study."

For a number of years the National Board has followed
the action of the New York Board in the matter of rules of

regulating electric light equipments. Those rules were
revised and reissued by that Board, January 15, 1S90, and
it is recommended that they be adopted by this body as

thus revised, and promulgated to members.
In this connection, it is proper to say that the National

Electric Light association asks the National Board to nom-
inate a representative upon a committee to be drawn from
bodies of underwriters and electrical experts in different

parts of the country to devise and recommend rules for

electric light installations, which shall be uniform through-
out the land, and tend to throw safeguards about the use

of such lights. Your committee recommends that the in-

vitation be accepted, and a representative appointed. Cer-
tainly, nothing but good can come out of the deliberations

of such a committee, and it is necessary that we should in

every way increase our knowledge of what has become so
important a factor in our business, and if possible, remove
some of the dangers now attending it.

Precisely what is expected of this committee in regard to

the third topic named in this report, viz " Patents," they are

unable to say, but nothing in this department has been
brought before them which seems to require any report.

And then to show the opposite opinion held by insurance
companies in Europe as well as many in this country: The
Phoenix Fire Ofhce Rules of London were issued in 1SS2,
and their edition of 1SS9 contains the following statements,
VIZ. "Notwithstanding the number of years that these
rules have been in force not a single fire has yet occurred
from any electric installation that has been placed up in

compliance with them. The electric light is the safest of
all illuminants, and is preferable to any other when the
installation has been thoroughly well put up."
The electric light and power interests are of great im-

portance in Italy and the only rules in force in that country
are those established by the government to protect its tele-

graph and telephone circuits. There are no insurance
rules in Italy, and no insurance inspection of electrical in-

stallations, and places lighted by electric lights have the

benefit of a diminished rate

In conclusion, gentlemen, your committee respectfully

ask for time to complete their work.

THE discussion.

Mr. Duncan: There is a statement made in that re-

port to which I desire to call the attention of the chairman
of that committee. The committee places itself upon record
as making the statement to this association that electric

lighting up to the present time is the most dangerous illu-

minant in this country; and in the latter part of the same
report, since 1882, in England, it makes the statement that

it is the safest illuminant in the country. Is that correct?

Where is the quotation from? That is what I am trying to

get at.

Mr. Armstrong: The National Board of Underwriters.
IMr. Duncan: That is the insurance standpoint. The

last statement made is based upon what?
Mr. Cutter: That is a quotation from the last edition

of the Phcenix Fire Office rules.

Mr. Duncan: In other words, the two statements
upon which the committee's report stands are from two
standard authorities upon insurance matters, one diametri-
cally opposed to the other I hope that this committee in

its pursuit of facts and in its pursuit of knowledge will so
sift the insurance statements, that when it comes before
this body again it will be able to say from its own stand-
point what are facts and what are not.

Mr. Alexander: Perhaps the reason why the Phcenix
rules show such good results is because on the very first

page is printed a very terse sentence, and very much to

the point. It says, "In examining your tenders for work
for different electrical companies be careful not to accept the
lowest tender until you have thoroughly examined all and
find that the work will be done just as good at the lowest
figure as the highest given." This short sentence, or one
using similar language, is printed on the first page, and
owing to that, perhaps, they had such good results with
their rules.

S. E. Barton: There seems to be a little bit of mis-

understanding on the part of my friend Mr. Duncan in

relation to the quotation in that paper. The report of the
National Board of Underwriters which was quoted in the

paper is the most asinine conglomerate mass of stuff that I

ever read. I have taken the trouble to express myself on
the subject. The whole basis for the statement made in

that report was founded upon the assumption that the one
great fire in Boston last November was due to electrical

causes; and Mr Chairman, there is not a shadow of
foundation for that assumption, and I make the state-

ment boldly and challenge any refutation of it. The fire

cost the insurance companies something like three and a
half or four millions of dollars. In a certain statistical

paper it swelled the losses chargeable to electric lighting

more than five hundred per cent. ; still it was only one fire,

only one incident, and that one incident was without
foundation of authority. Those are the facts. The num-
ber of reported fires which occurred last year from electri-

cal causes was only seventy-three, as compared, I believe,

with one hundred and nineteen the previous year for the

whole United Slates. The number of fires was actually

twenty- five or forty per cent, less; the amount of loss

attributed to fires five hundred per cent, greater. As I

have repeatedly made the statement, if that kind of reck-

oning is fair and is right, why, then you may fairly say that a

cow and a lantern are the most prolific source of danger
that is known, because they burned up the city of Chicago,
with two hundred millions of dollars. The whole subject

of the report of the National Board of Fire Underwriters
of New York is not worth talking about I am ashamed
of my profession that ever such a report should have
emanated from it.

Mr. Mason: This seems to be a case where, more
than any of which I have had knowledge, the doctors dis-

agree. It does seem to us as if the insurance people had not

much confidence in each other's judgment. An insurance
man characterizes the report of the largest insurance

organization perhaps in America as "asinine," and we
are all cheering him; and, if it will be taken in the pleas-

ant way in which I speak it, I rather think it is a fact that

insurance men enjoy hugely disagreement with each other.

We appointed a committee last year, the committee of

which Mr. Cutter, the chairman, has just made a report.

We had a more or less definite thought in our minds as to

the scope of that committee's work. They have done a

work undoubtedly valuable and one that must live and

must go on. Yet I have been questioning whether this
association does not want to do something itself, and I

have thought of presenting a resolution asking the com-
mittee to give us a set of rules which it can recommend,
and we will consider them here.

Mr. Alexander: I want to say that there are several
gentlemen here who have come many miles, insurance men,
who do not consider that they have a right to the floor,

being merely here on complimentary tickets. I think it

would be merely fair play to permit these gentlemen to
express their ideas. But before you call on them I want to
say that I have found these gentlemen, not as Dr. Mason
has described them, when I sat with them three long davs,
but rather inclined, many of them, I will say, inclined' to
do the best they can in our favor. In fact, one inspector
said this—and he ii an inspector well known, Mr. Goddard
of Boston—"If you and Mr. Jenks and Mr. Lovejoy say
that my rules are WTong, I will consider that they are
wrong unless I can present an argument and convince you
that I am right, because you have had experience in the
business which I have not had."
Mr. Cutter: Iwill first undertake to explain to one gen-

tleman who has asked about the contradictory statement.
That arose because the chairman considered the report before
the National Board as unfair; therefore, a careful consider-
ation of my report will find that I have embodied the
statement that the insurance men here have expressed
themselves in a different tone, and that insurance people
abroad have expressed themselves in a different tone; and
our only object in embodying it in our report was simply
to put the two statements side by side for consideration, to
show the absurdity of the position taken by the committee
of the National Board; that that opinion is not sustained
by the insurance people in this country, and I intended to

so word my report as to convey to this association the
idea that the insurance people that we have met here have
given us to understand that they do not concur in that
view of the case.

Now, in relation to instructing us to devise an indepen-
dent set of rules to present to this association, I would
like to state that we are not active members of this associa-
tion, none of us. Ours is a labor of love. We do not
care very much about how your rules are; we simply want
good work; and I for one am willing to do what I can
toward bringing about that good work. In doing that
we have brought insurance people here, twelve or thirteen

of them from different parts of the United States. All
told it represents considerable expense and time lost; and
for what? If you tell us to devise a new set of rules and
present them to this association, you thereby tell those
insurance people that you do not care for them to continue
their work toward devising a uniform set of rules which
they will support. If you appoint a separate committee,
whether they be active members or not, you take practi-

cally the same position, and you put us in a very em-
barrassing one, because the insurance representatives

have most of them gone home. We have taken the neces-
sary steps to reach them. We have appointed a sub-com-
mittee to enlarge and perfect the instructions we have
given them, and in harmony with what they supposed to

be the wishes of the National Electrical Light association.

Your committee, to speak candidly, felt itself toward the
last of the deliberations in a very embarrassing situation,

Working here and not being members of the association,

and not knowing whether it would be supported or not,

we could not complete our labor; therefore, in order not
to block the work we made our arrangements with the
National Electric Insurance committee, so called, to hold
itself together—and your committee of five are upon it

—

to work out this set of rules; and in my report I have
said that we hope to present them to the next meeting of

this association for your approval, to do as you please

with them; and also with it a statement that those rules

will meet the support of the insurance people. When
they come before you at the next meeting we believe you
will not have to refer them again to the different insurance
people for their approval.

Mr. Mason: I think there is not a member of this

association but appreciates the work, not only of Mr.
Cutter, but of those who are joined with him. I hope
the pleasantry in which I indulged regarding insurance

people will not be taken as serious. But this I am very
serious upon. Here is a committee which is not responsi

ble to us, and which will do doubtless a valuable work; a
work which may or may not live; I trust it will live. One
thing is sure; this association appointtd a committee
because it wanted to adopt certain rules, and it is compe-
tent to do it. Whether insurance people like the rules

afterward or not is a secondary question. Now my resolution

looks simply to this: That our committee shall, if it

believes that the rules that shall be formulated by this larger

body are the best possible, present them to us; if not

that they will make such changes as their independent
wisdom suggests; but that finally we shall have a report to

us of our committee of rules which the Electric Light
association may consider and upon which it may pro-

nounce, absolutely independently of any and all other

organizations.

Mr. Barrett: I have had the honor of representing

the Board of Underwriters of Chicago at this meeting,

and I found there some of the ablest men in the profes-

sion of inspectors in this or any other country, willing to

work and co-operate with this association for the purpose
of the common good One of the great difficulties with

which we contend in this country is the various rules set

down in different parts of the country; and the great pur-

pose of this meeting, as I understand it, was to harmonize

those rules, and to get a set of rules for inspection and
installation. I understand that this report, when finally

made, was to come to this association and receive its

approval or rejection. It had arranged to receive reports

from all parts of the country, and I would be sorry to

have this arrangement disturbed until the next meeting of

the association, so that we may have an opportunity to lay

something before them.

Mr. Alexander: What I want to find out here is
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just the question that Dr. Mason asked, who are that com-

mittee? I find in the printed report of the Kansas City

convention no mention made of any committee being

appointed, but simplya resolution to appoint, and that res-

olution so to appoint a committee of five, which in turn

shall appoint three electric liyht men as a committee of

conference.

Mr. Citter: I will explain about that committee.

The resolution was passed at the last moment of the meet-

ing at Kansas City. The committee was appointed by the

president later on. and if the report has been published

without the names of the committee, that is not an

explanation of it. The committee consists of C J. Field,

T. Carpenter Smith. S. E. Harion, H. Ward Leonard and
(Icorgc (Jutter.

Mk. liARTON; I believe if the electric lighting interests

had had it in their power in the beginning to have made
their own rules, to have abided by their own rules, to have

gone on doing good work in accordance with good rules,

irrespective of the insurance interests, absolutely ignoring

them, it would have been far better for them; but they did

not do it in the beginning. I further say that this National

Electric Light association can never enforce any rules If

it had representatives from all of the people who are in-

stalling electric lighting apparatus, if every local company,
every central station in the United States, or a large ma-

jority of them even, were represented in this National Elec-

tric Light association, firm believers in it and supporters

of it. then I would say with Dr. Mason, have your own
rules and let the insurance companies do what they please;

make rules that are right and fair and safe, and such rules

as you want, and enforce them, and you will be all

right. But unfortunately that is not the condition of af-

fairs. If you make rules how much of them can you en-

force? When it comes down to a matter of fact, the only

way you can enforce rules, in the competition that is so

fierce all over the country, is by the pressure brought to

bear from the insurance interests, and no other. Now,
then, this committee that Mr. Cutter represents is nothing

but the outgrowth, the continuation of a committee formed

because there was a threatened disruption between the in-

surance and electrical interests; and that committee's name
signifies that it was a committee for harmonizing insurance

and electric interests. My friend Alexander was the chair-

man of it and he did noble work and harmonized the in-

terests. In perpetuation of that thing, in carrying it on,

and in order to do better work another committee was ap
pointed, of which Mr. Cutter was chairman, and that com-
mittee has gone on disinterestedly, and has done equally

good work. It has gotten together, as I said before, these

insurance men; and as Prof. Barrett has said, it has

brought insf«:tors that have a national reputation, inspec-

tors that are not influenced either one way or the other,

except by the one desire to see good work done; and the

result will be a perfect set of rules, and those rules will be

in operation before your next convention comes, and you
will be feeling the good results of them.
Mr. Mason: I move that this whole subject be laid

upon the table.

The motion was carried.

CLASSIFICATION OF INCANDESCENT LAMPS.

The Prf.sioent: The next thing in the order of busi-

ness will be the consideration of the subject of the proper

classification of the lighting power of incandescent lamps,

and the discussion wdl be opened by Dr. Louis Bell of

New York.
Dr. Bi-:[.l: I have raised this question for the consid-

eration of the National Electric Light association because

it seemed to me a very curious thing that the whole subject

of the classification of electric lights has not been more
thoroughly gone into at previous meetings, and that there

is now no general accord, either in the classification of in-

candescent lamps as regards their light-giving power, or

the methods in which that light-giving power shall be meas-
ured. Itis rather a singular thing that light should be one
of the most difficult things to measure absolutely that wc
have—not difficult to measure relatively, except in certain

cases with which we are unfortunately only too familiar;

but it iscxceedingly hard to find anything like an absolute

standard of light. The last desperate effort of the conven-
tion in that direction only resulted in perhaps as impracti-

cable a standard as was ever brought before the considera-

tion of a scientific body. The question of classifying

electric lamps is coming to be rather an interesting one.

and one that is of importance to those who supply the

lamps. We have various sizes and sorts of incandescent
lamps, of all sorts of nominal incandescent candle powers,

the most usual in this country being the i^-candle power
lamps; but is there any common accord i\s to what is meant
by a 16-candle power lamp? 1 think not .\nd when the

matter comes to be tested we find that it is nn{ so. Of the

various lamps which are now in use rated at i6-candle

power nominally, some of them give the full candle power
called for by their names; others give 10, 12, 14 or 15;

and some of them give more than the rated candle power,
while others give more or less than 16 candle power, ac-

cording to the method of measuring which is used. Wc
do not know at first sight whether it is fair to say that a

lamp is 16 candle power when its mean horizontal intensity

reaches that figure, or when its spherical Intensity reaches

that figure, or when its hemi-spherical intensity reaches

that figure. That whole question is open, and certainly

ought to come under consideration by this body. Then
again, suppose we take one of those particular candle pow-
ers to be the standard; for instance, suppose that we take

the horizontal candle power, which is, perhaps, the easiest

to measure. Are we then In any better position? It might
seem so at first, but a moment's consideration will show
that the size, or rather the shape of the carbon filament

has a very important bearing on the distribution of the

light, and that conse<]uently a light which gives In any one
tiirection 16-candle power may give considerably less in any
other direction. Again, If we attempt to \'i\ a standard
direction, as, for inst.'ince, a direction normal to the plane

of the filament for measuring the candle power, we again

get into trouble, for the reason that while the filament of a

circular section gives a nearly equal distribution of light, a

rectangular filament necessarily, theoretically and practi-

cally, gives an unequal distribution, the maximum intensity

being at 45 degrees off of the plane of the filament, or

thereabouts. So that looking at it in any way we like we
find that when we are speaking of a 16-candle power lamp
we may or may not mean the same thing. With the arc

lamp we unfortunately know that the case Is even worse.

for Instead of having an approximately equal intensity

throughout a reasonable range around the lamp, we have a

maximum intensity in a zone perhaps 20 degrees wide and
detlected 45 degiees below the horizontal plane of the arc.

Furthermore, we know only too well that the nominal can-

dle powers of arc lamps are quite diflferent from the real.

The whole subject is in a tangle which at first seems almost
hopeless. Heretofore it has not been specially important in

the early stages of electric lighting, because people did not

look so closely then into the exact conditions under which
the light which they purchased shall be given; but as the

electric lighting business comes more and more down to

close competition and hard commercial lines it becomes
more and more necessary to look after these things, and to

define just what we mean by the lights which we contract

to furnish, and to arrange some way by which there shall

be general consent as to the meaning of the terms which
we use. I am happy to say that, as most of you know, the
practice abroad tends toward something quite different from
the candle power measurement; it tends toward the selling

of electric energy by watts, even when it is furnished as

light—the kilo-watt hour being the British Board of Trade
unit; and it is a question which I think we should take up,

whether it is not perhaps advisable to classify by watts, a

quantity which can be measured with the greatest ease, in-

stead of by candle power, a quantity which is only meas-
ured with extreme difficulty. I pass over for the time be
ing the difficulties in actual photometric measurement de-

pending upon thedifference in color, asthey are subsidiary;

but the great question seems to be to find some one defin-

ite thing which we can all agree to call a lamp of a certain

size, whether it be 16-candle power, or 16 watts, or what-
ever you please to call it. Of course, certain objections to

the watt classification instantly arise, and among them is

the possibility that it may tend to develop a type of lamp
which will not be quite as efficient as those which are now
generally used. That, of course, is simply a possibility,

but it is one of the things that we want to bear in mind,
for, objectionable as candle power measurement may be, it

is not well for us to be blind to the difficulties that come up
with any other form of measurement.

I desire to bring this subject prominently before the Na-
tional Electric Light association, because it is one in which
I have felt a great deal of interest, and which I have had
occasion to study somewhat, although perhaps more from
the scientific side, in the matter of photometry. I believe

it is a subject which calls for action on the part of the as-

sociation as a body, because I think the time is coming,
and is in fact now here, when some such definite standaid

of measurement is needed and should be had; and this Is

the only body that has the power to make and to enforce

any classification of light which may seem desirable after a

consideration of the whole subject. I think that it is a

case for action by the association, and that it should take

measures that shall lift us out of the very puzzling diffi-

culty into which we have fallen simply through negligence,

and through no fault or intent to deceive, but simply be-

cause the whole matter has been allowed to slide, and ev-

erybody has gone on in his own particular way instead of

having, as we must soon have, something definite, some-
thing exact, something perhaps not scientific, but some-
thing which shall be at least empirically definite.

Mr. Garkatt: It must be a matter of pleasure to all

of us to have this subject brought before this convention.

There certainly is no one thing which has caused so much
aggravation to the soul of the average electrician as the

effort to find some basis on which you can talk about the

candle power of lamps. The trouble with trying to estab-

lish in America a practice similar 10 that of the Board of

Trade in London is the fact, which we might as well recog-

nize, that the National Electric Light association can not

enforce anything. .Some years ago I made no less than
five hundred thousand figures for this association to enable

It to measure wires. I made enough figures to reach from
the city of Boston to the city of I'rovidcnce. But, after

having made those figures, and after they had met the ap-

proval of a majority of the member.^:, we found that we
were totally incapable of making anybody use them

There is certainly nothing better for the unit of incan-

descent lamps than the kilo watt hour, provided there is

proper precaution taken that the makers be not led to turn

out a lamp which may possibly not be as efficient as llie

customer ought to have Taking the kilo-watt hour as

the unit of energy for each lamp, and fixing the length of

the life of the lamp, would seem to tie up our friends the

lamp makers pretty tight with regard to what we should

call a ten, a sixteen or a twenty candle power lamp. It Is

quite impossible to make the purchaser of the lamp, the

householder, ever talk about kllo-walt hours. They will

purchase what they know as a candle power lamp, But
this association might very properly suggest to the manu-
facturers of lamps that a sixteen candle power
lamp or a twenty candle power lamp should

absorb so many watts; and the unit of charge to the cus-

tomer might be based upon watts as against hours. That
might be perhaps best brought before us in proper

form by the action of a small committee who could bring

the subject before the next meeting of this association in a

paper and If it is satisfactory to the body It might then

be recommended to the lamp manufacturers. It Is a thing

which I do not think the general public will do very much
with; and I do not see that It is a thing which the National

association can very well enforce. But I am positive that

the kilo-watt hour would meet the approval of all the elec-

tric light fraternity in the country.

Mr. Alexamikr: Not many years ago I attended a

lecture given by a gentleman on incandescent lamps, lie

was a very learned man indeed. He told us all about in-

candescent lamps; and in fact he made one statement

—

and it is that particular statement that I want to allude to

—that in order to give a certain efiiciency to a lamp the
carbon filament should be of a certain structure, and
should be .91SS of a millimetre In thickness. I was talk-

ing about it with a gentleman who was very much inter-

ested in the subject, and he illustrated several facts with a
great many equations, and he had it all printed for the edi-

fication of his hearers, and I had it in my hand, and
looked at it hopelessly and put it in my pocket. I com-
menced to say that when he mentioned that llie carbon
filament should be .91SS of a millimetre in thickness I was
reminded of my youthful days, when a man was pointed
out to me who was quite a genius; and that gentleman had
a grease spot on his coat, and he immediately went to
studying chemistry to see by what means he could best get
that grease spot out of that coat without Injuring the tex-
ture of the fabric; and he studied day and night for two
years, until he finally got it; but when he got It the coat
was all to pieces and he could not wear it. It is not a sci-

entific lamp or a laboratory lamp that you want; It is a
commercial lamp for everyday use. When Dr. Bell
brought up this subject (which Is certainly a very Interest-

ing one) I thought at first, why don't you speak about the
candle power efficiency of the arc lamp? There is certainly
much more variation between the so-called 2.ooo-candle
power of the arc lamp and its actual pjower than there is of
the incandescent. I recollect a measurement made three or
four years ago by which it appea-ed that a 2 000-candle
power arc lamp varied from 134 to 1.3S6 candles, accord-
ing to the measurements made then; but still they were all

called ?,ooo-candle power lamps.
I want to ask why you do not measure your arc lamps by

watts, and why you measure your incandescent lamps by
watts. The efficiency of the lamp to the consumer is of
the greatest value only in some cases If I have a water
power to run my central station, as the power does not cost
much of anything. I do not want an efficient lamp, but I

want a long-lived lamp; but when I use coal at ^5 per ton
I want a very eflicient lamp. It is a fact that I have had
from one railroad company a letter in which they asked me
for a very efficient lamp, because it costs them more to
move their storage battery in and out of the car than the
breakage of the lamps amount to. They have by figures

furnished by their electrician shown that a very short-lived
lamp—say a lamp that lasts them but 100 hours, is cheaper
than one which lasts them 600 hours but needs a great deal
of current. In measuring lamps Dr. Bell has no idea but
that we can measure a lamp very carefully and nicely, and
then put it in as an actual 16-candle power lamp; but when
he will consider that in nianufacturing three little girls,

who are paid from ^4 to I7 50 per week, have to measure
from 2,000 to 2,500 lamps on a photometer per day, he will

see that a commercial lamp has to be made at a price that
the central station would not want to pay if every lamp
was figured right down to the one-hundredth or one-tenth
of a candle power. It is impossible to do it. In the lamp
with the twisted filament, as you know, the light can be
measured upright, and you get an equal diffusion of light;

while in another lamp you would have to make, of course,
two measurements, and the mean measurement cf those
two ought to be sufiicient and come near enough 10 the
actual measurement of the other lamp with the twisted fila-

ment to offset any commercial distinction.

Mr. Bki.l: I am not speaking of the laboratory lamp
at all. I am speaking of the practical commercial lamp
with which we are to deal. I am not asking Mr. Alexan-
der nor any one else to make a lamp which shall have ex-

actly ico-candle power; I only wish to have our Incandes-
cent lamps certainly classilled within 25 per cent, of their

proper value. We do not have to see far to find lamps put
out on the market as 16 candle lamps which do i ot give
efficiently 13-candle power. That is the kind of ineificlency

I am talking about, and not about any question of meas-
uring the hundredths of candle power. What do we care
about hundredths of candle power, or what do we care
about a difference of one-half a candle power In different

directions? If the difference rises, as it sometimes does,
to be 4 or ^-canille power in different directions, then It is

something that we ought to take cognizance of. I am not
speaking of laboratory tests or of laboratory lamps; I am
speaking only of practical commercial incandescent lamps.
The question of arc lamps I felt tempted not to touch up-
on for the reason that we have not been in the habit of
measuring those anywhere in the world by the watt. The
Incandescent lamp is supplied fretjuently by meter, and
that is what brings the matter of classification into special

importance. We all know very well that thearcl.tmp is a
great sinner in the matter of the distribution of light, and
in the difference between theoretical and jjractical efficien

cy; but at the same time we ordinarily do not measure the
power supplied to arc lamps in watts, as is getting to be
somewhat the custom as lo incandescent lamps. I should
certainly be in favor of including the arc lamp in any ac-

tion which the association might take on this question. I

am not here to malign the Incandescent lamp. 1 think It

is a matter of wonder that the incandescent lamp Is as
generally efficient and successful as it Is; but I think the

time Is coming when we ought to come to some definite

conclusion as to what we mean when we say that a lamp is

a 16-candle power lamp, and sell it for such, knowing as I

do that the lamps now in the market known as 16-candle

power vary rather more largely than even the conditions of

coinmercial service make desirable.

Mr. ALti.XANnKK: May I just say that I consider that

when a lamp is sold as a 16 candle power light and gives

but 13 candles, it is a dishonest thing; as to the other ques-
tion, about selling efficient lamps, that is your business. I

saw in New ^'ork city the other day bills which were made
out by watts, which I considered a very proper thing to do.

TtiK I'KEsiDEN I : I was In conference with a young man
representing a lamp concern; and the question came up as
to the price and efiiciency of lamps, and he said: ' It is

altogether a tiuestlon for us whether you sell by meter or by
contract. If you are going lo sell by meter, and your cus-
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tomer pays for the lamp, we will give you an inefficient

lamp so ihat the bill will pile right up on him; but if you
are going to sell by contract we will give you a very much
more efficient lamp, and you can furnish a lamp that will

be much more efficient and you can make the same money."
That shows that the young man who represented the lamp
understood how to meet the demands of business.

In making a test of the lamps of six different makers I

found that the variation in 16 candle power incandescent

lamps is much more extreme than would be called a fair

ordinary commercial average. I found that in two lamps
the variation was from 17.25 candles to as low as 6.42 can-

dles; and the watts per candle varied from 3.13 to S.2 watts

per candle.

Mr. Garratt: Were those all new lampt?

The President: They were.

Mr. Alexander: That is a subject that I am interested

in; and I want to say that a lamp that will measure at the

start 12 or 13 candle power, after 200 hours will likely give

more Hghl than a lamp which measures 17-candIe power at

the start. All these matters have to be considered. If I

desired to make an actual test I would measure the

lamp after 15 hours' burning, and then I would get a good
result.

The President; We are now going through with tests

and measuring every 25 hours. I will say, however, that a

lamp which gives 17.25 candles was the lamp which at the

end of i.oDO hours showed the least blackening of any
lamp we had, but unfortunately it was not as efficient a
lamp as I would like to have.

Mr. Coggeshell: Were those lamps tested, by one
maker?
The President.- They were made by six different

makers.
Mr. Garratt: I simplymove that the president be in-

structed to appoint a committee who shall report at the

next meeting of the convention on the proper classification

of the light ng power of incandescent lamps.

The motion was carried and the president stated that he

would name the committee later.

The association adjourned to Wednesday at 10 a. m.

Wednesday's Proceedings,

After the convention had been called together Wednes-
day morning President Perry asked for the report of the

committee on patent legislation C. H. Wilraerding stated

that as there seemed to be no other member of the com-

mittee present and as no report had been made for several

meetings he moved that the committee be discharged.

The motion was adopted.

REI'ORT OF COMMITTEE ON LEGISLATION.

The report of the committee on legislation was read by
C. H. Wilmerding as follows:

The membership of the committee is as follows, the

states not mentioned having no representatives:

California, George H. Rose; Colorado, C. H. Smith;

Connecticut, John C. English; District of Columbia,

George C. Maynard; Georgia, H. E. W. Palmer; Illinois,

C. H. Wilmerding; Indiana, John Caven; Kansas, L. A.
Beebe; Kentucky, A. H. Barrett; Maine, William R.

Wood; Maryland, J. F, Morrison; Massachusetts. F. A.
Gilbert; Michigan, J. E. Lockwood; Missouri, Joseph A.
Corby; Xew Hampshire, Alonzo Elliott; New Jersey,

Henry W. Pope; New York, E. A. Maher; North Caro-

lina, D. A. Tompkins; North Dakota, Vincent S. Stone;

Ohio, Charles R. Faben, Jr.; Oregon, P. F. Morey; Penn-
sylvania, A. J. DeCamp; Riode Island, Marsden J. Perry;

South Carohna, George B. Edwards; Vermont, M. J.
Francisco; West Virginia, John B. Garden; Wisconsin, S.

S. Badger.
At the eleventh convention this committee was in-

structed to report for the action of the next convention,

such changes in the constitution as would in its opinion best

provide for the membership and representation of state as-

sociations in the National association.

After this action had been taken, the convention raised

a special committee charged with the duty of making a

general revision of the constitution of this association. In

view of this, this committee has considered itself dis-

charged from further consideration of the subject.

By action of the eleventh convention this committee was
instructed "to co-operate with the New York state asso-

tion in securing such an amendment'' to the execution law

of the state as to require a special apparatus to be devised

for the purpose, that shall generate a current of not less

than 10,000 volts.

No request has been received-from the New York state

association for such co-operation, and so far as this com-
mittee is informed, no effort was made during the last ses-

sion of the legislature of that state to so amend the law.

In the light of the reports made regarding the experi-

mental execution that has since taken place in that state,

it is now probably as clear to the public as it has been to

this committee that if executions are to be made by the

use of electric currents, the amendment to the execution

law recommended by this association at its eleventh con-
vention is demanded by every humane and equitable con-
sideration.

To give practical effect to the "Memorial and State-

ments," presented to Congress in the name of this associa-

tion by its president, which was presented in the United
States Senate by Senator Hale, on August 5th, and was
referred to the committee on the census, and ordered

printed: A member of this committee has prepared a bill

which was introduced in the senate of the United States,

August 15th, by Senator Hale. It was read twice and re-

ferred to the committee on the census.

The report gives the text of the bill. Its object is the

appropriation of ^50,000 for the special investigation of

electrical industries for the census. The report continues:

During the legislative season of iSSg-iSgo, comparatively

few state legislatures were in session. During the coming
legislative season 1890-1891, a large nuait)er of state legis-

latures will be in session.

If legislation touching electrical interests proves as at-

tractive to the coming legislatures as it was to those that

have recently been in session, there will exist an exciting

cause sufficiently urgent to fuse all central station compa-
nies in every state into compact organizations for the pro-

tection of their mutual interests.

That ill-advised legislation will be met with in every

state admits of no doubt. So long as would-be law-crea-

tors think it a factor of popularity to show in their legisla-

tive records that they introduce bills or advocate measures
that are intended to be, or are in fact, antagonistic to the

practical development of the electrical industries, such
things will be done; or, so long as persons interested in

patented apparatus, and systems, think they can gain a
commercial advantage for such interests through legisla-

tive enactments, they will seek to secure such enactments
regardless of their effect on electrical interests in general.

That those interested in the electrical industries in each
state will be thoroughly organized and equipped to meet
the emergencies that will be thrust upon them, is very

much in doubt There is no sense of security equal to

ignorance of danger. For those who are ignorant of a

danger it has no existence. This we fear is the condition

of most central station companies in this country, regard-

ing impending dangers from legislation. In view of this,

the greatest ser\'ice that may now be performed is to so

state the threatening dangers that they can no longer re-

main in ignorance of them. To do this there is no need

to speak of unreal things that are but creations of imagina-

tion. Sufficient material for the purpose is found in the

record of things that are.

To show the tendency and animus of thought of those

intrusted with the responsibility of legislating for the good
of the people, a critical analysis is asked foi the following

brief reports on the work done by the legislatures of a

number of states during the last season.

Connecticut, Senate Bill No. 4. Chapter IX. An act

relating to Attachments and Judgment Liens.

Massachusetts, No better presentation can be made
of the subject for the state of Massachusetts than to present

in full the report of the counsel of Massachusetts Electric

Lighting association, made at its first annual meeting under
date of July 8, iSgo.

New Jersey, February 12, i8go, a substitute for ''As-

sembly IT3" was introduced "by Committee on Municipal

Corporations." "An act relating to electric, telephone and
telegraph wires and creating boards of electrical control in

cities of the first and second class." February 14, 1S90

Assembly No. 6 was introduced by Mr. Smith and re-

ferred to the committee on corporations: "An act in relation

to telegraph, telephone and electric companies in cities of

this state."

New York, January 21, 1B90, in Assembly 160, intro-

duced by Mr. Whipple, read once and referred to the

committee on ways and means: "An act to create a board

of electrical commissioners and to define and regulate its

powers and duties." February 20. 1S90, in Assembly No.
59S, introduced by J. H. Stevens, read once and referred

to the committee on electricity, gas and water supply:

"An act authorizing water companies to manufacture and
use electricity for the lighting of streets, public places and
private buildings in cities, villages and towns within the

state." February 21, iSgo, in Assembly 629, introduced

by Mr. Whipple, read once and referred to the committee

on electricity, gas and water supply, "An act to protect

life and prevent accidents in the use of high tension elec-

tric currents." April 4, iSgo, in Assembly 1S87, intro-

duced by Mr. Molan, read once and referred to the com-
mittee on electricit)', gas and water supply, "An act to

create a state board of commissioners of electrical control

and to define and regulate its powers and duries." April

18, iSgo, in Senate 618, introduced by Mr. Erwin, read

twice, and by unanimous consent ordered printed and
when printed committed to the committee on general laws:

"An act to create a board of electrical commissioners and
to define and regulate its powers and duties." April 18,

iSgo, in Senate 634, introduced by Mr. Erwin, read twice

and by unanimous consent ordered printed, and when
printed to be committed to the committee on general laws:,

reported favorably from said committee, with amendments,
and committed to the committee of the whole: "An act to

create a state board of electrical control and to define and
regulate its powers and duties."

In transmitting copies of these bills to the chairman of

this committee, J. W. Eaton, Jr., of Albany, N. Y., writes

as follows:

"None of these bills have become laws. I am of the

opinion that an attempt will be made next year to rush

through the legislature a bill, combining most of the prin-

cipal leatures of those sent you. unless some determined
opposition develops in the meantime. I believe there is

also a movement in favor of adding an electrical expert to

the present railroad commission, and putting the matter

under their charge. There was no law of general interest

affecting electrical lighting passed this session."

Ohio The legislature of this state was urged to action

by the following highly electrified paragraph in the in-

augural address of Governor Campbell: "The application

of electricity is rapidly opening up new fields of legislation.

Unless something be done to prevent the sacrifice of life

daily resulting from the effect of electrical wires, the com-
panies which put up and control them will have grown
so rich and powerful that the passage and enforcement of

proper laws will be difiicult. Alunicipalities have attempted

to enforce regulations for protection from such dangers,

but without satisfactory results. The duly of investigat-

ing the generation and distribution of electrical currents is

one which presses upon you. The investigation should be

prompt and thorough; the result thereof made public, and
such action taken as may, in your judgment, throttle this

evil in its infancy."

The following were introduced into the Ohio legislature:

"A bill concerning electric wires and circuits dangerous

to life and property." "A bill 10 authorize the construc-

tion of subways and underground conduits in which to

place electric wire cables and other electrical conductors in

cities, towns and villages of the state." "A bill to regulate
electric light companies so as to protect the public from
accident and damage from the same." "A bill relating to
electrical conductors fcr electric lighting in cities of the
first grade, of the first class, and the removal of overhead
wires."

Virginia. Senate Bill No. 238, a bill for the prevention
of danger from electric currents, Patron— Mr. Loewen-
stein. Referred to the committee on general laws.
While this report does not completely cover the ground

owing to the difficulty experienced by this committee in ob-
taining copies of bills and definite information regarding
action taken on them, the showing is sufficient to demand
attention from all those interested in the electrical indus-
tries, and will enable them to form some idea of the legis-

lative work that is near at hand during the season of iSgo
-1891. when the legislatures of some thirty-seven states

will be in session.

This committee desires to call attention to the fact that

all legislation is directed to the regulation of the use of
electrical apparatus, not lo its manufacture and sale. This
use includes all forms of apparatus, the telegraph and
telephone, as well as the generation and transmission of
electric currents for light and power. Such legislation

affects primarily the interests of those who have their

capital invested in plants for furnishing such service, and
thus establishes a community of interest between them.
The interest of manufacturing companies and supply houses
in such legislation is secondary', as they are only affected

through the effect on operating companies. For these

reasons, and in view of the fact that legislation is confined

to state legislatures, there is a real necessity for the
operating companies in everj' state to form themselves into

associations for the development and protection of their

mutual interests.

In analyzing the subjects of legislation this committee
would be untrue to the interests it represents, should it

fail to bring to notice the fact that most of the so-called

antagonistic legislation is not the result of popular de-

mand, but issues from those interests that seek a com-
mercial advantage by legislation that, either directly or by
implication, would create conditions favorable to their

particular apparatus or systems. A diminution of efforts

of this kind may be reasonably expected, as the art of

generating, distributing and using electric currents be-

comes more and more a matter of common information

no electrical systems approach more nearly to the zenith,

of their development.

address by GEORGE S. BOWEN.

The President: I learned with much pleasure this

morning of the presence here among us of the first man
who ever occupied the chair of the National Electric Light
association. I have great pleasure in introducing to you
Mr. Bowen.
Mr. Bowen: You certainly have placed me under

great obligation by the graceful compliment which you
have conferred upon me. It is true, as the chairman has

stated, that I called a convention to order in Chicago; and
I did it after some weeks of labor in sending out circulars,

etc., inviting the men who were engaged in the electric

lighting business to get together, to become acquainted,

to rub together slightly and see what the effect might be.

My own opinion was that it would be useful to us all, and
to that end we created a little committee in Chicago, and
I was made the chairman of it, and I had the honor of

sending out those circulars; and in responding to the

circulars there were about one hundred and fifty gentle-

men who came from all quarters of the Union to Chicago.

I mention, as I stand heie before you, an incident which
often has come to my mind. Mr. Morrison of Baltimore

said to me, on being acquainted, "What are your plans'"

I said, "Well, we have no underground plans or overhead

plans. My plan has been simply this, to innte the elec-

tric light men to come together, to become acquainted with

each other; and after I have called the convention to

order and you are all in the room which has been provided

for you, my duty is done. I have no plan at all, because I

have the utmost confidence in the capacity of the men that

have taken hold of this great business, the lighting of the

world, to take care of themselves, and so I have made no
plans whatever."

I do not make any prediction, but I say to you, gentle-

men, you have only opened the first page. I expect to

live to see the day when all these little towns all over the

countiy, shall be illuminated with electric light and we
shall not have to grope about in darkness, as much as we
have heretofore; because some of you, gentlemen, I see it

now cropping out in your brains, are going to develop a

plan by which all the world may have the light at an ex-

pense so cheap and so nominal that they cannot afford to

be in darkness; and so the world will be indebted to the

electric light men for all of that. If it shall happen in

the course of your discussion here m regard lo the action

that has been taken by our of the state legislatures

make use of electricity to lake human life—if that agita-

tion shall finally develop into an expression of thought in

the minds of the American people, that human life is too

sacred to be taken by any means whatever, I shall thank

God for that; because I do not believe it is for the power

of men to take human life—something you cannot restore.

Certainlv, the man whom you would execute under these

laws, and who has committed an act desen'ing, under the

laws of the state, to be executed by electricity, or the rope

or any other means, is unfit to die and he is quite unpre-

pared to live. My plan to get along with that kind of

men is to educate them; give them good cold water baths,

and hot too, inside and out, and wholesome food and
plenty of work, but let them live long enough to be fitted

and prepared either to live or die, just as God in his wis-

dom shall see fit.

It has only fallen to the lot of a few of the great in-

ventors of the world to see the work of their hands finally

culminate in great success; and as I look over this body

there comes to my mind an incident which occurred a few

years ago. I was riding down through the stfit? of New

m
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Jc'sev wiih John I. Blair, the great railroad builder, and
passing by a little hamlet, he s^id: "There is where Pro-

fessor Mcsc used to live, in that little house." '"What

did you think ot the old man." I said, "when he y;as try-

ing to make you think and believe that he could semi .1

message on a wire?" **Oh." he said, "we all thought he

was a crazy old fool." Now. that was about the idea ex

pressed in regard to him; and here is some bright, young
electrician, who may bring to you something and you will

say, "Oh, get away. He is a crazy fool." Hut let me
tell you, my dear friends, it is these "cra/y old fools"

that have stirred the world from its foundation. I need

not recount the history of Pro'. Morse's experience about

going to Congress and his labors, and finally getting his

telegraph wire from IJaltimore to Washington and sending
that hrsi message over that line, that wonderful message,
ignoring himself completely, this "crazy old fool." say

ing. "What hath God wrought?" Not me, but what hath

God wrought? And then when he stood on the platform

of Cooper Union and with that same simple messenger
sent that other message trying around the world, "Glory
to God in the highest and peace on earth, good will to

men," what more could come to fill his soul with all that

was great and noble, and successful in life? There stood

this "crazy old fool," the admired genius of all the uni-

verse. Nothing could be more magnificent and grand in

its accomplishment than that And so I expect to see the

day when these young electricians shall accomplish other

things. I do not think we have got to the end by any
means.

I hope some day to see the wires underground, carefully

put away where they will be kept dry and operative, and
than you will get good results and we shall not be hearing

of these terrible accidents. Either put ihem down under-

ground where they are safe, or else put them up so high

that they won't disturb people; and when you put them
up make them secure. Whatever you do, let it be done
well; that is my idea, and then you will get good results.

I expect to see the day when every house, every little

household in the land, shall have its little storage battery

and electric lights. We are going to dispense with tallow

candles and even with kerosene oil. Why. just think to

it, in the Island of San Domingo they use kerosene oil tof

day all over the island. There was a concession brought

to me a few weeks ago for lighting the island; and, gen-

tlemen, you could scarcely get anybody in this country to

go there and put in electric lights, because they say it is

loo much of a venture; and still there is a field that is just

as full of riches as any gold mine in Colorado or California;

and it is all there just waiting for you to take it; and if I

was a young man twenty years of age, I would plant my-
self dcu-a there in some of those countries and I would
make my fortune about it.

On motion of Mr. Weeks Mr Bowen was elected an
honorary member of the association.

CENSUS HII.L.

Dr. A. F. Mason presented a resolution, indorsing the

bill presented by Senator Hale, appropriating $50,000 for

the special investigation of the electrical industries for the

census. The motion was adopted.

M. J. Francisco, of Rutland, Vermont, read the

followiDg paper:

MtrNicifAL Lighting.

BY M. J. FRANCISCO.

The electric spark that Franklin gathered upon his key
lay dormant for years, until from the fires of genuis, guided

by the finger of science, there flashed forth the electric

light. This has been increased and magnified, until to-

day America stands as the exponent of this science, with

300,000 arc and 4,000,000 incandescent lamps flashing like

meteors across ihe continent. Thus has science aided

naure in lighting up the streets and highways of our native

land, from ihe sh ires of the Atlantic, across the snoA'y

peaks of tne Rocky Mountains, to the golden shores of the

Pacific.

Phis vast industry, requiring an army of over 300,000
men and an i:.veslment of $300,000,000, is the result of
American genius and enterprise. Truly we may well con
gratulate ourselves that we are here to-day as the repre-

sentatives of this science and industry, which is revolution-

izing the world. Not only has the globe been encircled

with telegraph symbols and the human voice sent flying

across space for thousands of miles, but the ocean jtselt

has been studded with electric lights, guiding the mariner
across its waste of waters and flashing its brilliant hues as

a welcome beacon upon the weary eyes of many a watch
ing crew, whose vessel was sinking in mid-ocean.

This science, fraught with so much good for mankind,
which has put millions of money into circulation and fur-

nished employment to thousands of laboring men and
others, is now menaced by men. who, posing as economists.

desire to use ihis power por political *nd other purposes, as

well as for their own aggrandizement, regardless of the in-

terest of the masses of the public welfare. The plain

Kngh'sh of this movement is, municipal control of electric

lighting plants.

Who are the great apostles of municipal ownership of
electric lighting plants, claiming that municipalities can
furnish lights cheaper than private corporations? Mostly
visionary, theoretical dreamers. Not one has had a single

day's practical experience in the electric lighting business.

For example, we were treated to a specious article in the

New York ItuUpeniit-nt, purporting to come from a pro-

fessor of Johns Hopkins University. An examination of

the article shows at once that the author has no experience
or practical knowledge of the business, and proves to be
simply a youth from Omaha, Neb., who has been study-

ing there for a couple of years He is now told to cry

monopoly, and this article is the result. These are the
persons who are being used by professed economists, wire-

pullers and others as figure-heads; who make statements
based upon a state of things that do not exist, and use such
statements in contradiction of the actual experience of

practical men and the best scientists of this generation,

who have not only made the subject a study, but de-

monstrated the same by testing it every night for years.

H a muntcipality can sell electricity cheaper than private

corporations, why should they not manage all other in-

dustries and trades of the country? All cities have large

amounts of printing done; why not have the city own and
run paper-mills and printing ofiiccs; also street cars and
own mines and sell coal. They a so use immense quanti-

ties of stone, building material, etc.; then have them run
a niitrble quarry. The taxpaj-ers use carriages; let the

city bjild these also. And so on with every industry re

quiring the investment of private capital. If municipal-
ities can save the taxpayer money in controlling and manip-
ulating one industry, why not ail? If they can do it

cheaper, then every taxpayer would receive the same pro-

portional benefit as is claimed for electric lights.

The great argument used in support of municipal con-
trol ot lighting plants is a list of cities, with what purports
to be accounts of the cost of their electric lights, where
over half of the expense of the lights has been charged to

other departments. Among these are Hay City, Bangor,
Dunkirk Chicago, Vpsilanti, Topeka and Lewiston.
We will examine a few of the claims made as to the cost

of lights in these cities.

The city superintendent of Bay City, Mich., reported
that the cost of the electric lights was only I40 per year.

The Council of Hay City appointed a special committee to

investigate the expense of city lights, and they submitted
a report showing that the citj; was running 137 lights at a

cost of $59.42 each per year, not including taxes, water
rates, interest or depreciation. Including interest, 5 per
cent, on -$35,000, cost of plant, taxes and water rates, 2\,c,

per cent., to per cent, depreciation, the cost was $104 per
year each lamp, running only dark nights. A short time
since, during a thunder shower, the city was left in dark-
ness, because the city superintendent was afraid of burn
ing out an armature if he ran the lights. A gentleman
passing an evening in Bay City recently inquired why they
did not have street lights, and the answer was, "We do
have them," and sure enough, at 9 o'clock, they started the
lights. Still the price charged by electric light companies
for first-class service, with lights every night, even when
obliged to compete with the rival forces of heaven's bat-

teries, is compared with such service as shown in Bay
City.

The city of Bangor claims that the average cost of burn-
ing a light each night is 12 2-3 cents; that 15^46.23 per
year for each lamp. The electrician is paid iii7S.5o per
month, or $942 per year; his assistant receives $520 per
year; one lineman is employed at $624 per year; two
trimmers at $1,248 for the year—making ^334 for wages
of these men, being $22.82 per lamp per year. They run
all night, requiring double lamps and four carbons for each
and every day, calling for 1,460 carbons per year each
lamps. For these they pay !^i3 per thousand, and in addi-
tion pay q6 cents per thousand for freight and 5 cents per
thousand for cartage from the freight-house, making cost

of carbons %\\ per thousand, or $20.44 per lamp per year.

Allowing $2. 97 per year for oil and waste, we find the
amount paid by the city for wages, carbons, oil and waste
was $46.23 per lamp per year. This is 122-3 cents per
lamp per night, just what is claimed as the entire cost to

the city for running their lights. The plant cost !?35.ooo,

and this does not include anything for the water power
nor for any portion of construction of the dam or cost of
its maintenance, or for the station buildings. Interest on
!s;35,ooo at 6 per cent

, ^2,100; depreciation on electric ap
paratus. 10 per cent., it'S.SOo; broken globes during the

year, S130; wall-controller burned out, costing !?i6o; 15
lamps broken, repairs costing about $300; damage to mast-
arms, repairs costing ,$100; repairs at station, A500; also

$730 paid for coal. Here is ^7.520, which is part of the

expense of the electric lights charged to some other de-
partment, while to get the true cost there must be added
to this the repairs to the dam mierest on the cost of the

buildings, wages of an engineer when engine is used, cost

of new brushes and segments; also taxes and water rent,

which the city would receive from a private corporation if

running the lights, which, at the lowest estimate, would be
over $i,ooo per year, thus making a total cost to the city

of^ $I5,27'.S6 for running 146 lamps one year, being

$104.59 per lamp, and that, 00. with water power all the
time, except for about six weeks.
The favorite place quoted by advocates of municipal

ownersliip is Dunkirk, N \'. 1 herewith give the report

of the water comm ssioners of 1 >unkirk. As a specimen of

expert bookkeeping, and a sample of the way accounts are

kept by cities, I recommend the plan to all electric light

men; for if you are endeavoring to satisfy your constitu-

ents or stockholders that electric lights can be run with-

out money and without price, it cannot be excelled. The
report reads as follows:

"rAin ON ACCOUNT OF ELECTRIC LIGHT.

For linemen's salary % 540 00
P'or fuel 933 24
For supplies 447 60
For labor repairing line 41 42
For repairs on engine and boiler 65 64
For repairs on machinery 99 40
For miscellaneous accounts 14 60

$2141 rjo

"The above statement shows very distinctly that the

most sanguine predictions as to the cost of running the

electric lights of this city have been more than realized.

After a trial of one year and eight months, the machinery
and line are in better and more perfect condition than
when first started. The cost of our electric light does not

exceed i cent per hour for each light."

Here we h.ive a report from the city authorities stating

that the entire cost to the city of running 55 arc lights one
year was $2,141.90.
You will notice one item is repairs on engine and boiler;

also one item for fuel, showing that the plant was steam
power, and, what is far better, a style of boilers and

engine that ran the entire year, starting and stopping at

proper times automatically, without any one to look after

them except a man occasionally to make a few repairs

—

th' coal wrdked into the furnace without assistance, and no
one was employed in or about the station, neither did the

plant cost the city anything.
Here is a sample of the reports made by the politicians

and those professed economists, which shows just how re-

liable they are. Of course, a man of practical experience
and knowing that electric lights do not run without human
.igency, would look further before acceptin;; such a state-

ment, and when we e.\amine the accounts of the water-
works we find engineers and fireman paid $3,555; supplies,

$449; general expenses under superintendent, $995: mis-
cellaneous accounts, $240; superintendent's salary. $720;
interest on bonds.

."J;? 025— making $i2,9S4 additional.
Even if only one-third of this is chargetl to electric lights,

we have S4.32S to add to the $2,141, making $6,469 for

55 lights, or $117 each per year. Consistency, thou art a
jewel !

Chicago, it is claimed, is the center of the world, and
the only place on this mundane sphere where mortals can
be happy, and where life can be spent without thought of
money or the hereafter, because their electric lights only
cost $73 per ye.ir. We admit that Chicago has triumph-
antly secured the World's Fair, and is now transposing
our national air to "Hail, Chicago! happy land." But
they have not yet seen the bills for the electric lights as
furnished by the city, and used on that occasion. When
they do the city electrician will need to add something
more to his stereotyped answers that the cost of city lights

"does not include any expenses such as you mention

—

taxes, water rent, interest on investment, insurance, re-

pairs, depreciation or renewal of plant in general;" neither
will it be expedient to charge the wages of the electric light

linemen to the fire alarm telegraph department, notwith-
standing it works very nicely now, and helps wonderfully
to make the cost of an arc light appear small.

Upon investigation of one of their stations of 275 to 300
light capacity, I find that the chief engineer receives

$1,200; assistant. $1,030; four firemen, $2.8So; six trim-

mers, $3 240; line-tester, $720; three linemen, $2,520; cost
of carbofls, $3,Sco; fuel, $12,000; interest, $14,000; de-
preciation. 2i per cent., $8,750; oil, waste, repairs, globes,
taxes, etc., $7,000—making ^57,190 a year expense for

running 300 arc lamps, being $190.63 per year per lamp,
and this makes no provision forsalar>' of electrician, super-
intendent, or for armatures burned out or any accidents or
damages. With the linemen's wages charged to the fire

alarm telegraph department, we can reduce this $2,520.
Now, to what other department do they charge the other
expenses to reduce it to $73 per year per lamp V

Vpsilanti. Mich., is the Mecca toward wh'ch all advo-
cates of municipal owcership turn their longing eyes, and
we are informed that the entire cost of a 2,000-candle
power lamp is $23.61 per year, when the truth discloses

the fact that Vpsilanti pays $72 per year only running
eighteen nights a month until midnight Wishing to have
the views of the prominent authorities of this wonderfully
managed city, the following questions were propounded,
and I give both the questions and answers:

Q. I—With your experience, are you in favor of cities

doing their own lighting? A.— No.
Q. 2—Why ? A,—Political preferences and frequent

changes of management are too expensive. Incompetent
engineers, linemen and trimmers kept in place by a com-
mittee for political or other purposes; poor carbons, lack of
attention generally grounding of wires, breaking of globes,

infringement of patents constant repairs etc., make this

system expensive and an unknown amount till the year ex-

pires. The wear and tear is innncnsi\ all kinds of com-
plaints and no responsible head, is the rule. On the con-
tract plan for light you pay for what you get only, and
know what to provide for in the estimate for tax levy.

',* 3— If yur city had the work to do over again, do
you think they would do the same ? A.—No.

Q. 4 -Has the municipal operation of your plant met all

expectations and requirements? A.—No.
Topeka is another place where electric lights furnished

by the city are cheaper than sunlight, and the city jubilant

over their purchase. I quote from a letter written by a

prominent official of the city of Topeka. which seems to

prove that their millennium has not yet arrived. He says:

"The agreement for all night lighting was $6 per light

per month. We find that the cost of operating the plant
of 1S4 lights for all night has been $1 1 per month. The
agreement further provided that the lights should be 2,000-

candle power; all the tests we have made do not show
them to be over 500-candle power. Our light so far has

been very unsatisfactory My own opinion of the matter
is that it would be much cheaper in the end for the city to

have contracted with some of the electric light companies
here to furnish the city with its lights at so much per light.

We would then have known at least just what they would
cost. As it is we have to take our medicine, which is

liable to be a very expensive dose. It is a very expensive
luxury, and there are so many expenses coming up that we
cannot foresee; therefore. I say. when you take everything
into consiileralion, interest on the investment, wear and
ttar on machinery, dynamos, etc. (the contractors are al-

ready building over ours, and they have not run two years

yet), consider well before contracting for a plant." Here
is the opinion of an honest ofllcial who has had experience
with a city owning a plant.

Lewiston. Maine, is another brilliant example of municipal
ownership. They have a plant of 100 arc lights, which
cost the city $15,000. They burn, on an average, 24
nights per month on moonlight schedule, and the mayor
says the actual running expenses are $4,200 per year. Add
interest on cost of plant, depreciation, 5 per cent., taxes,

rent of water power which the city would have received

from a private company, therefore it is cost ng the city for

100 arc lights, using water power, !J;7,20o. or $72 per
lamp per year, while the local electric light company
offered to furnish the same lights for $5,760, being $1,440
less than it costs the city to run their own lights; and still
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it has been advertised broadcast that the cost of arc lights

in Lewiston was only 14 cents per night.

I have secured reports from fifty muaicipal plants, em-

bracing nearly all of the cities and towns in the United

States owning plants, and find that the cost of these has

been i?i 511,225; that they are using 3.725 lamps; 12

places ru nning all night and 3S until midnight or on the

moonlight schedule; that the average price paid for coal is

^2.34 per ton; that the actual running expenses have been

$251,194; that the interest on the cost of these plants is

1*90,691; depreciation at 5 per cent., ^75 576: cost of re-

placing armatures actually burned out, si2,ooo; taxes city

would have received from private corporations, if tbey had

furnished the lights -'>i5.7i5—making the total expense

to these 50 cities of burning 3.725 lamps (two-thirds of

them only until midnight) for one year S444.4S6, or an

average cost of ^i 10 24 per lamp per year. In the figures

going to make up the erst of plants and the running ex-

penses I have taken the statements and amounts as given

by the city officials, but when we are told that the total

amount paid for a complete plant of 68 arc lamps, with

engines, boileis, (l3n3raos, etc , was only ^^1,300, and in-

formed that the total running expenses of a plant that cost

«i2.ooo are only Si, 100 and in the same communication

the statement is made that they pay their engineer and

linemen ^125 per month, making an annual bill for these

men's wages of S1.5C0, we naturally long for the. secret

which enables them to settle this amount and pay for re-

pairs, oil. coal and other expenses with an expenditure of

only >;i.ioo.

I have statistics from 365 electric light companies furn-

ishing 35,100 arc lamps for street lighting, three-fifths

burning their lights all night and two-fifths burning until

midnight or on the moonlight schedule. The average

cost of coal is -'?2.76 per ton. The average price charged

per lamp for street lights is ^nS per year. This is the

price when furbished by electric light companies, who have

assumed all the risks and liabilities incurred in the busi-

ness, and who must furnish first-class lights. This is the

cost \\-ith lights burning every night without a break as

the contract calls for, and necessitating a rebate if lights

are out, which \^ ould reduce the price paid by the cit) -

Only one-third of the cities owning plants run them all

night, while of street lights furnished by private companies

three-fifths burn all night. Lamps all night and every

night would burn 4.000 hours per lamp, while the moon-
light schedule would only require about 2,100 hours per

lamp Tde cost to companies, of course, is much more for

all n'ght lights than it is until midnight, and had lights run

by municipal plants been burned the same length of time

as lamps furnished by private corporations, the average cost

would have been still mere, as lights must have burned

about twice as many hours

It will be noticed that the ^.vjrage cost of coal used by

municipal plants was ^^-.34 per ton, owing to the fact that

the majority were located near the mines or places where
coal was cheap, and the average as shewn for electric light

companies is ^2.76 per ton, owing to the fact that coal was
transported long distances at high rates of freight. Even
with this factor against them, it shows conclusively that

private corporations are furnishing cities with lights for less

money than they can themselves produce them while owning

the plant. This, too. with the expense of operating city

plants figured as given by the various cities, which their

own report shows is incorrect, and less than actually paid.

It is well known that if a private corporation is furnish-

ing municipal lights, when they are out for a short time or

are not up to standard, a rebate has to be made, amounting

in the aggregate to many thousands of dollars; but you

will never see this item deducted when advocates of muni-

cipal control are quoting the cost of lights. Neither do they

allow the fact of the city's liabilities for damages and acci

dents to be developed. If the municipality own the plant

they assume these chances, and here is a feature of respon-

sibility which in most states rests upon the individual as

well as the city. The property of any citizen can be held

for an execution against the town for injuries caused by a

municipal plant, no matter if it amounts to thousands of

dollars, and thus he might be deprived of his most valuable

personal rights and liberties. It electric light companies

lumish the lights, they must meet such claims and protect

the city from loss, and toe court records show that electric

light companies have paid heavy damages on tbis ajcount.

In the reports received from city officials regarding the

cost and operation of their lights, one says :
' No expenses

charged to lighting account." Again; "Lights are not

started for an hour alter dark." Many saj : "Whenever a

thunderstorm approaches lights are shut down and city left

in darkness." Another sa\s: "Have not had lights for

past two weeks, owing to some trouble at station;" while

many report wages of employes charged to water depart-

ment, and others that no account of lighting expenses is

kept. Here we have the basis upon which reports are made
that the cost to cities owning plants is so much less than it

is when private corporations furnish them, simply deceiving

the taxpayers by charging part of the cost to other depart-

ments, while rais ng a hue-and-cry abDUt the extortion of

electric light companies.
No sane or fair minded man will, with the corruption and

fraud practiced by politicians at the present day, attempt to

prove that it is for the best interest of the taxpayer to

place faith in the honest or conservative management of

any enterprise which can be manipulated in the political

arena for the advancement of the men in power. The
histories of New York. Philadelphia and many other cities

are samples of such methods and their purifying effects

upon politics. Hypotheses and theory may do on paper,

but actual results obtained by practical application and ex-

perience are the only reliable data upon which to base any

statement relating to the cost of street lighting. In every

case these have sho.vn, where all the facts are given, that

it has been for the best interest of the citizens and tax-

payers to contract with an electric light company for light-

ing the streets of any city.

Many cities have found by actual experience, after speiid

ing a large amount of money, that this is a fact. The city

of Greenville, S. C, has sold out its municipal electric light

ing station, the purchasers agreeing to relieve the city of

all pending liabilities in connection with the light plant.

The city has agreed to pay ^100 per year per lamp for not

less than 40; the agreement to run for 15 years. Negotia-
tions are pending in several other cities for a sale of their

plants to the local or private electric lighting company, as

they have found it was impossible to produce the light,

when managed by politicians with no interest in the busi-

ness, as cheaply as could be done by a private corporation

whose managers were financially interested in its success.

There is another feature of this business that it is well to

consider. Under the authority and sanction of the legis

lalures of the states, private capital amounting to millions

of dollars, has been invested in the enterprise of electric

lighting The benefit that municipalities have received

from this capital is enormous, and it is a question whether
the private capital thus locally invested under the sanction

of the state can be jeopardized and endangered by the

action of municipalities who are subject to and under the

control of the state. In England this matter is fully set-

tled, and no municipality can operate its own plant, if by
so doing it will interfere with any local or private company
authorized by Parliament.

Judging the future by the past, with the mighty strides

that have been made in electrical inventions, two years

from now the entire apparatus at present owned by munici-

palities may be consigned to the scrap pile, and necessitate

a new outfit costing thousands of dollars What is to be

done in this case? Levy another tax or issue more bonds,

and thus load the city with fnore debts^? Electric light

companies have already had this experience, and I can cite

a case where the company paid 84,500 fo: their dynamos,
and after a little over two years could only realize S300 from
those same machines. Why is this? Simply that improved
plans and apparatus have been discovered which reduces

the cost of producing electricity, and unless companies can
control these new patents they will be stranded in the race

of inventicn.

Consider, then, for one moment the effect upon the busi-

ness world if to-day it were possible to blot out electricity

and electric lights, with all their conveniences, comforts

and lu.suries; to stop the progress and development of this

wonderful science, and shroud America in a gloom that

could only be expressed by Byron when he "had a dream
which was not all a dream," snd

"The bright sun was extinguished,

And morn came and w-ent—and came—and brought
no day.

And alt hearts were chilled into a selfish prayer for

light.

The rivers, lakes and ocean all stood still,

And the clouds perished. Darkness bad no need
Of aid from them— she was the universe."

The President: The chair will announce the appoint-

ment of the committee of three on the proper classification

of the lighting power of incandescent lamps: A. V. Gar-

ratt, Louis Bell, P. H. Alexander.

DISCUSSION.

Mr. DeC-A,mp: It is known to every man on the fioor

of this convention who is engaged in the business of elec-

tric lighting that municipal ownership of electric light

plants has its origin among a few politicians who wish to

add another plum to the public pudding, that they may
pluck it. There is no question about that. There is no
sentiment in it; it is a simple matter of fact. The public,

who have to pay for this know nothing else excepting per-

haps the two or three points which the public know fully

as well as their servants in these matters; and one of them
is the fact that there are certain things in connection with

municipal management that are always notably extravagant.

It is not the fact that a municipal government has no right

to engage in anything in which it is the sole consumer. I

do not admit that at all. I admit it to be for the general

good for them to keep their hands out of everything, and
lee whatever profit there may be in it go to the taxpaying

citizens. But that is my view, and that is perhaps a radi-

cal view. If you take it on the ground that the public

should do their own printing,—then there is a measure of

truth in that, and there is a measure of justice in that

which does not apply to anythii]g like the municipal

ownership of an electric light plant, or a gas plant, from
the fact that their ownership of that effects nothing except

their own trade. Printers do business just the same as

other concerns do business; they are not obliged to go to

the state legislature and get a charter, or to pay municipal

taxation on their charter rights. For that reason they are

excepted from the conditions which apply to electric light

companies. But there is one point that might well go forth

in some shape, and which would waken the people up a

little who have the final decision of these matters. I sup-

pose that it is pretty nearly a correct statement that from
fifty to sixty per cent, of the total cost of producing elec-

tric light is in the labor account alone It is one of the

most difficult problems that electric light companies have

to contend with. It is something that is the hardest

to control Now, if there is anything under God's
heaven in which there is extravagence practiced by
municipal governments it is in the matter of labor. For
a municipal government it invariably takes two men to do
one man's work. Some time ago a man left our employ
who was getting what we thought good wa^es, two dollars

per day. He was not a skilled laborer in the true sense of

that term. He took a po ition under the city government
at two dollars per day, in which he worked eight hours per

day, whereas he bad been working twelve hours; and he

took a position in which two men had been doing ihe

whole duty, yet he made the fourth man who went in there.

Figuring this up it means about two hundred per cent, in-

crease on the cost of labor for that one particu ar thing.

I would like to see this report printed, and I would like

to have copies for free distribution among the members.

Mr. Armstrong: I feel myself very much obliged to

Mr. Francisco for this paper The instances he cites

were used against our company about a month ago when

we made our annual bid for lighting our city. It =0
happened that our general manager had the answer ready
to the most of these criticisms and yet a new member of
the city council, flushed with his victory at the polls, and
believing that the eyes of the whole community were upon
him, and that upon his shoulders rested the protection of
the taxpayers against a grasping monopoly that h; d the
lighting of the streets, went into the city council and
claimed that our bid for lighting the city was entirely too
high, and that Bay City. Bangor, Dunkirk, and all the rest,

were having the lighting done at so much less. The
answer to all those criticisms was made in such a manner
that nothing further could be said. But how much better
we could have answered it had we just this paper to hand
to every member of the city council, so we could say to
them, there is the author's name; there are the facts;
now say what you please concerning it.

Under no circumstances does a Municipality desire to
engage in business. Why then c'oes it own waterwcrks?
Why does it own gas works? Why does it own el^rciric

light plants? Usually because it cannot find citizens who
are willing fcr the public benefit to put their own money
in' o the enterprise, because the enterprise at the time it

starts is too large to enlist the citizens or induce them to

enter it. When you start an e'eclric light plant in ycur
city you do it with the distinct unders anding that for a
long time you are to get no returns; you do it looking to
the future. If ycu start a gas plant, if you start a railroad,

if you start a water plant, if you do anything of that kind
to supply the public, you do it, of course, expecting an
ultimate return to y^ourself and to ycur stockholders; you
do it looking to the future. Sometimes cities are enter-
prising enough to look out for the future themselves, with-
out asking the citizens to do it, and without expecting the
citizens to do it. Now I venture the assertion that no
economist who has studied the question, no economist who
has gone over the whole ground, will ever advocate taking
from a private enterprise anything like electric lighting, or
like waterworks, or like a gas plant, or like printing or
like the railroads, or any other such enterprise and putting
it under municipal control. I will ask the managers of
electric light companies here, if they were managing for

the public, if ihey had a public treasury to call on for any-
thing and everything they wanted, whether they would be
—and I think they are perfectly honest and upright men

—

as careful of their expenditures as they are compelled to

be to-day? If my purse were unlimited I would have the
very best that there was; I would indulge in the most cost-

ly experiments, for I would have wherewith to pay for

them. And so would you It is a natural thing, and a
proper thing, I take it. Therefore it is we say that the

cost of lighting must be far greater to a municipality, by
necessity, than to a private enterprise.

Mr. Barrett: I do not advocate the absorption
of a commercial business by any municipality. The
city of Chicago, through its electrician, has simply per-
formed the orders which he received. This state-

ment strikes me as rather a singular thing. I find

here that the cost of municipal lighting is set forth
very clearly, very extensively and very expansively; but
I have never, in all my experience with this association
seen a tabulated statement of what it costs to light a com-
mercial plant, per light. Now, this is what strikes me as
rather singular. Why cannot a city light its streets as
cheaply as a commercial company can ? Is not the market
open to the city to purchase its material ? Can't it hire its

laborers as cheaply as anybody else ? lias it not an officer,

and is he not compe'led to report expenditures just as
clearly and dis'inctly as does the head of any private con-
cern ? Why should it cost the city more than it does any-
body else ? This is rather different at home. I have
charge of the municipal service, of the police, fire. Board of
Health, and the city lighting. Therefore I get economy
as to materials I do not claim that I can light a lamp
any cheaper than anybody else. I do not claim that it

costs me any more than it does anybody e'se to light that
lamp, except in labor alone. We do have to pay more for

labor than anybody else. If I could get this lighting from
corporations, anywhere here, for what it costs us to main-
tain our own lights, I assure you, gentlemen, that I would
recommend it.

Mr. Garratt: It s°ems to mi that the simplest reply
which can be made to the question why, or why shall not
a city do its own lighting will be founi right in the words
of President Cleveland^ on the tariff question, when he
said; "In this matter we are dealing with a condition of
things and not with a theory." If we were dealing with a
theory there is absolutely no reason why a municipality
cannot do any business that anv citizens are engaged in

more profitably than the individual citizens can do it them -

selves. We are dealing with a condition of things, which,
in the United States under our form of government, is

this, that the government shall not in any way interfere

with the rights and privileges, the pursuit of happiness and
the success of its citizens; that the citizens themselves shall

do the industries of the country; that the government shall

be as small and as insignificant as is possible to hold people
tcgether in a civilized community. That is the simple
question. Theoretically speaking I see no reason why a
municipality cannot bake the bread for the people, or why
it cannot butcher the beeves. There is no reason why, ex-

cept that in the condition of things under which we are

living it is entirely infeasible.

Mr. DeCamt: I think Mr. Barrett put the tiue question
when he said. "W^hy can't it be done ?" Well, there ought
not to be anybody more competent to answer that question

than Prof. Barrett himself, because he is right in the bufi

ness; but he doesn't do it. Now in reply to the other

point, in which he says that no commercial plant has come
forth to say what their lights have cost them, there is a
plain answer to that. That has not yet become necessary,

and it is not customary, except by the lowest bidder.

Now the figures which Prof. Barrett has named and set

forth and published broadcast over the world— or which
have generally gone forth, I don't say that he published

{Continued on page 113-
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Thf. Wf.siern Electrician heartilj' rejoices

in the establishment by the National Electric

Light association at its convention at Cape .May,

last week, of the precedent that specific resolu-

tions of the character referred to in our editorial

of last week shall not receive its approval. It is

well worthy of note that the action of the con-

vention was in exact accord with the spirit of

that editorial. It was read on the floor of the

convention, and the association stamped it with

the seal of its approval by carrying out to the

letter the suggestions which it contained. The

resolution introduced at the first session of the

convention relating to the World's Fair and to

Prof. J. P. Barrett's candidacy for electrician-

in-chief were general as far as the World's Fair

was concerned, but specific as far as it related

to Prof. Barrett. The latter portion, therefore,

came within the scope of the editorial of last

week. Very properly, as we think, the conven-

tion divided the resolution; it pa'^sed the general

portion which rijcoinineiKicd the co-operation of

the association with the authorities of the

World's Fair, but tabled the specific recommen-

Uation that Prof. Barrett be electrician-in-chief.

We think and trust that this action will consti-

ute a precedent which will serve as a guide for

the association when, in the future, similar reso-

lutions are presented for its consideration. Fur-

thermore, we believe the establishment of this

pre'-"edent will result in the prevention of many

an unseemly squabble and in the saving of much

valuable time at future meetings. Action by the

Chicago Electric club, by which a precedent of

this kind was established, has saved it from falling

into many a pitfall, and we thoroughly believe

the position taken at Cape May by the associa-

tion will be equally beneficial to the latter or-

ganization. While thoroughly believing in the

general principle established by the association,

we must admit we deeply regret that the action

establishing the precedent involved Prof. Bar-

rett's candidacy for the position of electrician-

in-chief of the World's Fair. Lest the conven-

tion's action in regard to this matter be misun-

derstood by the public, the statement should be

made here that the objections to the resolution

indorsing Prof. Barrett's candidacy should by

no means be considered as opposition to the

latter's appointment. A general principle only

was under consideration from beginning to end.

In the discussion not a word of opposition to

Prof. Barrett was expressed; in fact, only the

best of feeling toward him was displayed. It

was greatly regretted by the majority of the

delegates that adherence to a general principle

prevented them from passing a resolution to

which, as individuals, they were ready to give

their heartiest approval. The public should

clearly understand that Prof. Barrett already has

the general indorsement of the electrical frater-

nity, and to-day he is far in advance in this re-

spect of all other candidates for the important

position in the World's Exposition. At the very

time the discussion was taking place Prof. Bar-

rett had in his possession the written indorse-

ment not only of almost every delegate, but of

almost every member, who felt obliged for the

sake of principle to oppose the passage of the

resolution. We are informed that Prof. Barrett

knew absolutely nothing about the resolution,

and very naturally was singularly embarrassed

by its ill-timed introduction immediately after

the reading of his paper. One or two hot-heids

among Prof. Barrett's friends endeavored to

make it appear that those who opposed the res-

olution took this position because of their hos-

tility to his candidacy. They also sought to

create the impression that the editorial in the

last number of the Western Electrician was

aimed at Prof. Barrett, and was designed to strike

a blow at his hopes. The statement is unquali-

fiedly false. We make the statement positively

as far as the Western Electrician is con-

cerned, and with almost equal certainty in re-

gard to those true friends of the National Elec-

tric Light association, who felt that a general

principle necessitated their opposition to the res-

olution. We would suggest to some of the in-

judicious friends of Chicago's well-known elec-

trician that they are far from advancing his

interests when they strive to make it appear that

his real friends are his enemies. Had it not

been for their injudicious and ill-timed action,

I'rof. Barrett's name would not have appeared

in a resolution which the association on general

principles was bound to table.

We have made this extended reference to this

matter in order that the general public may not

misconstrue the action of the association in re-

gard to Prof. Barrett's candidacy. The Wf.st-

ern Ei.KCTKiciAX repeats the hearty indorse-

ment of Prof. Barrett, to which it gave utterance

a few weeks ago. Judging by present indica-

tions he is extremely likely to secure the prize.

The next convention of the National Electric
Light association will be held in Providence in

February next.

TiiF. figures presented in the address of Presi-

dent Perry on the growth of the electrical in-

terests in this country, will convey some idea of
the magnitude of this branch of industrial ac-

tivity. It is to be regretted that more informa-
tion on this feature is not obtainable from
reliable sources, and it is therefore to be hoped
that the movement inaugurated by the associa-
tion may result in securing a special investiga-

tion of electrical industries by the census de-
partment. The importance of the industry
warrants the undertaking, and the information
that will be secured in this way will be of incal-

culable value to all who are interested in elec-

trical matters.

In the report of the committee on harmoniz-
ing electnc light and insurance interests, this

statement appears: "Your committee have the
pleasure of stating to you that the insurance
representatives were quite generally agreed with
a feeling of good will toward electric light and
power installations, and they do not feel afraid

of them." The committee announced that the

work of framing a set of rules for the installation

of electric light and power plants was well in

hand and would be completed as soon as possi-

ble. It is expected that the committee will have
completed its work and be prepared to present
the result of its labors at the next convention.
An interesting discussion followed the presenta-

tion of the report.

The report of the committee on copper tariff

was presented by Charles A. Brown of Chicago,
and was one of the most interesting communi-
cations to the convention. It showed that the

influence of the association had been felt and
that there was a tendency in the right directi.^n.

It is not too much to expect that before another
year passes the duty on copper will be materially

reduced, if indeed it is not entirely removed.
The McKinley bill which passed the house, pro-

vided for a reduction of 50 per cent, in the duty,

and the senate amended this provision making
even more favorable terms, reducing the present
tariff 60 per cent, in some cases, and So in

others. This is certainly a most favorable re-

port, and the committee deserves the thanks of

the fraternity. Its members have labored zeal-

ously in the interest of the association, and
although they have not yet accomplished their

purpose, the progress they have made and the

interest they have succeeded in awakening in

the subject proves conclusively that they have
worked persistently and intelligentlv.

An interesting incident of the convention was
the appearance of George S. Bowen of Elgin,

111., who presided at the meeting at Chicago
which resulted in the formation of the National
Electric Light association. Mr. Bowen was ac-

tively engaged in the work of organizing the

association, and it was through his individual

efforts largely that the assemblage of gentlemen
representing the electrical interests was gathered
at Chicago when the association was formed.
He has watched the course of the organization

closely and has noted its growth and its develop-
ment with no little pride. His address was re-

ceived with marked attention. He referred to

the difficulties JNIorse encountered in securing

recognition for his wonderful invention, and said

young inventors of to-day were having the same
experience—they too were looked upon with

suspicion or toleration, and were often con-

sidered knaves or fools. Mr. Bowen said: "I

expect to live to see the day when all these little

towns all over the country shall be illuminated

with electric light, and we shall not have to grope
about in darkness as much as we have hereto-

fore." The association conferred the dis-

tinction upon Mr. Bowen of making him an
honorary member.
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them—have bten so much lower than any commercial com-

pany has ever produced their lights un:!er anything like

similar circumstances, that that thing is not at all necessary;

there is no use of doing it. A commercial company who
has stockholders to serve and who is under cei tain con

fidenlial obligations, which are generally recognized, are

net in the habit of publishing that sort of statement. So

that I presume when the commercial lighting comes down
to a point where it can produce the lights at a less cost

than the municipal plants are now costing, we shall hear

ju^t what they cost; and they can very well afford to wait

until that time.

Mk. Duncan: While my friend DeCamp thinks that

every man who has ever had any connection with a

municipal body must naturally become dishonest, I differ

with him. I believe that the same percentage of honesty

will prevail in municipalities as in the Electric Light as-

sociation. But, sir. the information that the gentleman

from New Jersey had 10 put be'ore his man was meager.

What we want to do at the present time is to place the

statistical information which has been prepared by Mr.

Francisco with a great deal of labor and care, in such

shape that members of this association can use it when this

question arises in their own cities or towns.

Mr. De Camp: In the statement that lamps in Chicago

cost 16 cents does that include interest, salary and de-

preciation.

Mr. Francisco: I can answer that for Mr. Barrett.

I have a letter from Prof. Barrett in which he states point

blank that he does not include it.

Mr Hammer: I have a suggestion which I think is

very pertinent to this subject, which comes from across the

water I lived in the city of Paris last year and I became

acquainted with some of the gentlemen connected with the

municipal government there, and among them the chief

engineer of the city, who has charge of the municipal light-

ing affairs. As is'probably known by every gentleman in

the room, the city of Paris some time ago offered a prize

for the best electric meter thai was brought to the attention

of the expert. Tests were conducted and there is to be I

believe a second series of tests. It may also be known by

many of the gentlemen here that the city of Paris at a very

considerable expens2 has placed in one of the sections of

Paris a large plant on the direct current system, and also a

large plant, a similar plant, on the alternating system.

The city of Paris, a great many people have supposed, was

going into municipal lighting, and that these experiments

were intended as leading up to the installation of enormous

municipal central stations for doing the general lighting of

the city. I asked the engineer if he would give me an ex-

pression of his opinion of just the status of the government

in regard to this matter, and he said it was this: The
municipality of Paris appreciated that electric lighting had

come to s'.ay, and it was an enormous industry, one of

great importance to ihem, and one in which the French
people were backward in taking hold of and pushing for-

ward; and that they desired, as has always been character-

isticofthe French people, to encourage the arts and sciences,

and in this particular case they wanted to encourage and

-enforce this industry which seemed to be in the background

in their country. With that end in view they took a rep-

resentative of the direct current system and a representa-

tive of the alternating current system and placed them in

one of the sections of the city and said, "Now when we
are through with the test the system which has given us

the greatest satisfaction and which we can indorse as be-

ing the best for the city of Paris will be applied, and the

municipal lighting will be done by that system." And I

asked him about the relation of the meter tests, and he

said they were very similar; he said the meters were to be

tested, prizes awarded, and the city of Paris would retain

the privilege of utilizing any meter which they decided up-

on as being the best, but that utilization would be only

very limited, to be used in those experimental stations.

and that the city of Paris, did not propose to go into the

manufacture of electric light any more than they were go-

ing into themanufactureof any other commodity; that ihey

<\\6 it entirely to foster the industry.

The President: Mr. De Camp, Prof. I^arrett has now
returned to the room and you will now have an opportunity

to ask him the question.

Mr, De Camp: I asked, whether the published state-

ment of the cost of sixteen cents per night per lamp in-

cluded interest, his own salary and depreciation.

Mr. Barrett: It doesn't include interest; it doesn't

include water taxes, rent or—yes, it includes depreciation.

We don't have any depreciation We buy a class of goods
that will last. I will say that sixty-two miles of wire last

year cost me $16 for maintenance underground.

Mr. De Camp: How many lamps did you have on ?

Mr. Barrett: I will not attempt to answer it; I don't

know. I don't know the amount of wire that we have in

that district. But there is another consideration that I

want to mention. By the action of the council the gas and
oil and the electric light fund is one fund, and the elec-

trician has charge of all. and of course it would cost less.

T. Carpenter Smi.h: There is one point on this

question that I think we should look at fairly There is

no doubt that a municipality under certain conditions can.

and under all conditions ought to be able to run its plant

cheaper than any corporation. On the other hand, I

think there is ver}- little doubt that it seldom dees. The
remark that Mr. Garralt made about dealing with condi-

tions and not theories, I think is a very perrinent one; and
I think if you will examine into the administration of a

good many of the larger European cities you will find that

a good many of those cities do own their own gas works
and water works and do furnish gas and water as cheaply

as a corporation would; but on theother hand you will find

a very large number of cities, and especially the very large

ones, who do not own the gas works or w'ater works, and
yet water and gas are supplied at a far less rate than when
the cities do own them. Another thing you have to take

into consideration is what is meant when you speak of the

cost of running gas works in the city, or an electric light

plant.

In Philadelphia they have as good a chance to supply
gas as cheaply as anybody; they can get chtap transporta-
tion for coal; they have an excellent market for coke and
all waste products, and they charge ^(.50 for about the
meanest gas I ever used. Not only that, but the city
pays ^150,000 for gasoline lamps. I think the $150,000
should be charged right into the gas works, for the city is

supposed to do its lighting and yet it pays an outside cor
poration that money. I think there are a good many things
that we want to look at very carefully and I think the
more this thing is probed the more baseless you will find

the claim to be that the city does run the lights cheaper;
and I think Mr. Francisco's paper ought to be published
as widely as possible, because when you go into any
average council chamber and listen to the talk you will

find very soon that it is not facts that are taken into con-
sideration but talk; and if you have good solid facts that
you can put to these people that cannot be controverted it

will have more weight with the public than anything else.

I have seen these statements of the cost of lights in the
various cities, that have been sent around, and some of
them are very wonderful as Mr. Francisco has shown them
to be.

Mr De Camp: The city of Philadelphia has owned
its gas works for a great many years. In the annual state
ment of the board of gas trustees they always showed an
enormous profit, but under the new charter it was taken
out of the hands of the board of trustees, and for all

moral purposes it is generally conceded for the better. It
is a matter of history that the gas trust in the city of
Philadelphia politicaly was one of the greatest sinks of cor-
ruption in the whole city, and on moral grounds if on no
other it was taken from the board of trustees and placed
in the department of public works, which in point of hon-
esty has the confidence of the whole community, unpopu-
lar as it may be personally. They found that the capacity
of the present established plant was not sufficient to
supply the needs of the city for public purposes and for
privae purpose^ too—because they furnished light to
private parties. There was no money to build an addi-
tional plant. The next thing was to contract with a new
company to furnish three million feet of gas a day
to make up the deficiency. Ttiey contracted for that
at 37s cents per thousand feet delivered in the holder.
They sell it for $1.50 a thousand and the official

reports published for last year show a profit. With all the
increased effort and with the prestige of an honest, busi-
nesslike administration of those affairs, the gas depart-
ment of the city of Philadelphia would have shown a very
heavy loss for the year iSSg even with gas at

Si. 50 a thousand, had it not made the profit on
the gas it bought at 37)^ cents. Now it is done by pri

vate corporations The city of Philadelphia had theprop-
osi.ion made to it to lease those gas works under guaran-
tee that gas would be furnished for both public and private

purposes for !^i. a thousand feet which is just 50 cents
less than had been paid for it.

Mr. Alexandek: I do not believe in municipal plants,

but I hope the statements that are made here to go out as
printed will be fair to all parties. Thirty-seven and one-
half cents is the price of gas in the holder—not including
the cost of distribution and leakage in the pipes, which
will diminish theprofi's of the city of Philadelphia on that
three million feet considerably.

Mr. Faben: The buying of this three million feet at

37>< cents and selling it at ¥'-5o ought to give them a

profit of the difference bslween those two prices; but they
did not realize the difference between the cost of three
million feetat 37^;^ cents and the sale at $1 50, which
would thow that their business before they bought this

three million feet at 37^ cents was not self-sustaining.

Mr. Alexander: That is exactly what I am getting at.

that the d.fference between 37>2 cents .^nd^r.50 is not the
profit, but they realiz:;d a profit beyond the cost of distri-

bution.

Mr. Duncan: I should like to ask one question of this

commiitee. Whilethisisa very gratifying leport it does
not seem exactly fair that wc should make a statement in

regard to a company which is furnishing lights to a city,

on a bid, unless we ask whether they take into account or
not their other business in connection with it; whether
they make a separate item of that alone, which the munici-
pality does. Vou have got to get them on the same basis

to make a fair statement.

Mr. DeCamp: The city lighting ia the city of Phila-
delphia I think averdges about eleven hoars and some few
minutes. Now the general average of the whole business.
including commercial, is practically the same thing, eleven
hours. But a large portion of the commercial business
would not average probably more than six hours. If you
were to eliminate all commercial business, and take city

business, whatever difference there is would be against the
city because you would have nothing to off-set in the way
of short hours. I am perfectly safe in saying that our
general average is a fair one.

Mr. Bowen: In thii statement regarding the lighting

of the city of Dunkirk it is said that after using their

machinery- for a year and eight months their lines are in a
better and more perfect condition than when they first

started, that differs from my experience because about the
first of the year after I put in ray plant I had to tuild it all

over again, and I have heard of others that had to do the
same thing; and that is why I suggest to you that when-
ever you do a thing do it well. On that point I want to

say one thing: Professor Barrett enjoys the confidence of

every man in Chicago, whether he is a democrat or repub-
lican. They all refer to him as an absolute authority, and
he has absolute authority to carry on the electric light busi-

ness and his bills are paid. There is the great advantage
that he po5sei£es. I happen to know of a city where a
while ago they wanted a few brushes and they sent the city

clerk to the nearest seaport town,and that happened to be Chi-
cago, to buy a couple of pairs of brushes. That cost the city

some fares, etc. and gave the man a chance to go to Chicago.
There cannot be a thing done unless a committee passes
upon it. If a man wants to sell a few carbons they call

the committee together; and all of you know, who have
had anything to do with selling carbons, what you have to

do when you meet a committee.
A motion that the association print a certain number of

copies of Mr Francisco's paper, was adopted.

Reports of the Committee on Resolutions.

The President: Next in order is the report of the
committee on resolutions.

Mr. Mason; To your committee on resolutions have
been referred only two. I will read the first;

"That a committee of five be appointed, of which
number, tte president of the association shall be ex-officio

one, theother four members to be appointed bv the presi-

dent, who shall offer their services to the authorities of the
Columbian Exposition with a view to securing suitable
facilities for the proper exhibition of electrical manufactures
and appliances, and in general to work for the advancement
of electrical interests and to offer the authorities of the
Columbian Exposition the co-operation of the National
Electric Light association to aid in making the Exposition
a success.

'

Your committee recomend that this resolution be passed.
I will read the other.

'

'That the committee request the selection by the authori-
ties of the Columbian Exposition of John P. Barrett to have
practical charge and control of the electrical department of
the World's Columbian Exposition."

Your committee recognizing the fact that, while before
the present gathering probably the larger part of the
members of this association had personally recommended
the appointment of John P. Barrett by the authorities of
the Columbian Exposition to the charge of the electrical

department of the World's Columbian Exposition, yet
that, on the floor of the convention members have expressed
the opinion that it is outside the province of this asso-

ciation to offer such recommeidation. Your committee,
therefore, return this resolution to the association, suggest-
ing that it act upon the same without suggestion from its

committee.
The resolution providing for the appointment of a com-

mittee of live to co-operate with the authorities of the
World's Columbian Exposition, was adopted; that relating

to the recommendation that i\Ir. Barrett have charge of

the electrical department, was tabled by a vote 26 to 17.

This determination was reached by a call of the roll, after

a discussion of an hour or more of rules of order and con-
stitutional rights.

The convention adjourned to 4 P. M.

Afternoon Session.

At the afternoon session A J. DeCamp of Philadelphia,

made an address on the value of details in electric light

stations.

Value of Details in Electric Light Stations.

-Mr. DeCamp: It certainly is a fact apparent to any
one who has had the handling of electric light stations, that

it is essentially a business of detail. The larger items

about the business are very easily handled. They will

take care of themselves if they are put in the right direc-

tion; but there is an infinite number of small things which
very materially affect the successfuU operation of an elec-

tric light station. As an illus[i"ation of what I mean I

will say that after considerable reflection and dividing the

items worthy of care and attention in the rnanagement of

the business under fifty heads, all of which have to be kept

track of and all of which are a positive and a direct item

of expense or income, I find in looking over it for this

purpose, one, two, three, four, five items which I ha hadto

to class as miscellaneous expenses. These have a bearing

on the business in general and are not chargeable to any one
of the particular heads, under which I have seen fit to group
cellaneous items year, in one county, was about
business. Now. in going further in that, in looking as mis-

sis. 000; going further in looking into the records to see

what they consist of, the space occupied on the book of

the company to cover these small items was very nearly

twice as much; in other words, it covered tw'ice as many
pages as the whole of the other part of the business. The
items there reached from one cent up. There is no doubt
but that detail may be carried to such an extent that it be-

comes burdensome. It may become unprofitable on some
particular item, but we can only treat this matter as a
whole.
By the instance upon a detail and consequently a check

upon waste, there is a supervision, and consequently a
greater care on part of the emploj'e. I will have to illus-

trate somewhat, and I will say that in one item of carbons

alone, the reduction in the expense of the carbons caused,

after a sytem was adopted by which they were accounted

for on the basis of inches, was a saving of nearly 50
per cent.

That is proved to be correct, because it has been in

practice for the last five j ears. Another important thing

is the matter of disciplme. for you cannot have details

thoroughly looked after without discipline.

The most important item in the whole operation of an
electric light station in point of dollars and cents is that

of labor and I do not see but what it will always be the

case. It is a most unsatisfactory thing to deal with. I

remember there was a time when we thought that sixty

lamps on an ordinary circuit was a day's work for a man.
Now they trim a hundred lamps more, easily than they

used to trim sixty, and my own judgment is that in the

course of time we will work up, so that 150 will be no
harder than 100. But it takes patience and great care to

bring that about without a temporary effect upon your

business and the perfection of your service. A custom of

dealing with labor, I think, which requires the counting

of every minute of time for which a man is employed has

a very beneficial effect. I think that plan alone can be

credited with a reduction in the pay-roll in the course of
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ihrce months, m which it is gcuin;^ into ^hapc oi some

25 per cent. Now it takes a little lime to do that

and you can count that time lost, and when ycu get ten,

or fifteen, or twenty men they arc scattered all over a great

city in groups of two. or three, or a single man. lie gets

outside of your con rol and you have no means of check

ing him. lie may do a half day's work in a day. if the

if the account is settled at the cad of the week or at pay-

day. A custom adopted for the men of having a slip

furnished to them on which they account for cwry hour of

their sen*ice, gives the man who has charge of ihem an

opportunity of judgment for himself whether they have

employed theii lime properly during that ten hours. The
adoption and ihe rigid enforcement of the thing in our

station did not grow out of any idea of accomplishing the

the object which it has accomplished. In the early history

of the business it was the custom of my company to do a

great deal of work without charge. Thai was done for

policy sake. The question arose as to the enormous ex-

pense at our labor and the number of employes we had

on our pay-roll, what they did and how they could em-

ploy their lime. The balance was on the wrong side of

the sheet and it received very careful attention. The num
ber of men apparently required for the cperation of the

station was very far in excess of what anybody ever sup

posed it would be. In looking into it we found that there

were two or three men working here, and two or three

there and three or four somewhere else. What were they

doing? Well, they were making changes; they were shift

ing the position of lamps; they were doing this, that and

the other thing. Well, we were going to be through with

that—that would ail be done with, and we could let sell these

men go, we thought. liut the fact is they never did go.

That work was all being done without any charge, and

the shortest wav of getting at it was to say. 'Here now.

that is all right, we must attend to the demands of our

customers. If they have anything that they want «!onc. it

must be done and there is nobody who is better qualified

do it than we are. We do not want to leive it to some-

body else to do." So we closed that month and started in

the next on the basis of charging for that work. The
basis of that charge was mainly for the labor. The labor

was charged at thirty cents an hour and all waste materials.

We did not charge for anything that would be incorporated

into our own property, but we did charge for wires and

screws and things of thai kind that wouM probably never

be of any use, except for that particular purpose. At ihat

lime. I think, we were running about 350 lights, and when,

at the end of the month, we charged that up and footed it

up to see what it amounted to, it amounted to eight hun-

dred and some odd dollars We tried to collect it. but I

presume we did not collect more then $300. People de-

murred and would not pay it- But it brought the thing to

an understanding. Now, no woik is done after the first

installation, unless it is to be paid for by our customer,

and we get an order from our customers, in which they

order the work to be done and to be charged to their ac-

count. That brought the next month's charges down and

ail wc had occasion to charge them, was something less

than $200. There could be no better proof in the world

than that very fact that, as long as people did not have to

pay for a thing they ware very free to indulge their fancies

Another point. We sent a man out to do a job and he

comes in and charges three, four, five, six, ten hours' time

The man for whom that work is done cannot account for

more than an hour or two. Then comes your dismission

on the payment of that account, and it is a great trouble.

We know nothing. We charge a man time from the time

he leaves the station, till he gets back and reports to us.

and whether he has put in that amount of time, less the

time of coming and going, of course, we have no means
of knowing, at least wc did not; we get nearer to it now.

A man goes on duty at seven o'clock and is employed for

ten hours. He has got to account for these ten hours

through the day. where he has been. Now your superin-

tendent can follow and he can come to sc)me conclusion.

If the man says I was there two hours, and, in the super-

intendent's judgment, it is a one hour's job. you put a

check on that man; but under the old system he could not

tell, where that -nan went to, he might have been on two
or three jobs.

The electric lighting business is not in such condition

that you can lake the ordinary stand and say to the public,

"\*ou will take just what we can give you, and just as we
want to give it to you, or nothing." Wc make our con-

tracts as specific as we can; but we have not got a contract

under which we have not given more service than we
agreed to give. The service rendered is never below the

standard. We have lights running on the twelve o'clock

service plan; and our contracts for ihat service cover

seven hours of maximum burning. That would mean
strictly that at no time was the service rendered by those

lights to exceed seven hours, which, in ihe winter months,

is from five to twelve. Uut that does not do, because five

o'clock is not early enough during three or four months of

the year, when the lamps are sometimes lighted as early as

three o'clock. It means more than seven hours in point

of fact. It means rather an average of seven hours than

it does a maximum of seven hours. In any ciiy the re-

strictions on the running of wires may make it necessary

that you put half-night lights on all-night circuits with the

object and purpose of switching them off. individually per-

haps, at twelve o'clock. A customer can hardly be relied

upon to do that. lie may do it. or he ni.ay not do It.

The only safe way to do it. is to have ihem switched off

by your own employes. It is the same way with all-

night lights, which might be run. and sometimes are lun,

for fifteen, sixteen and seventeen hours, starting a portion

of the lights at three or four o'clock. Vou must give the

people what they want, or you will finally lose your
business. Now. those are small things, but I have held

to the opinion that, to go into all those details of the

means of which you rent your lights, and employ people

to switch ihem otT, or any other means, that can be de-
" vised to do it, is an item of expense that docs not pay.

That is, it does not p?y for what you get in return.

I do not think tliat there is a very ;i(;ncral or a high
appreciation put upon the methods ol arriving at just

what your product cost you. I think that this is rec-

ognized in the incandescent work, but not in the arc

work. As long as I have been connected with this asso-

ciation, and as large an acquaintance as I have among
electric light central station men. I never have found any
one yet who seemed to have any appreciation, or any in-

terest in knowing just exactly what his product cost him
on the same basis on which he sold it. To get at the

cost of a light, or of any particu'ar part of it, it is very

generally figured up as a horse power, liut the point that

I have always contended for, is this; I rent a light for a

given length of time, for a year, if you choose, which is

the most favorable contract that I consider that we can
make, because it gives us the longest service; and in

doing that, if you figure it on the basis of e.-cepling Sun-
days', you rent your lamps to furnish 312 lights, which

vou sell at so much per light. Now, you really want to

know not what the 312 lights cost you, and how much
you get for them, and take the difference, and let tha*. b *

I profit or loss, just as happens to be, but you want to know
' just what each one of those lights costs you. and you want

to know i" as a whole: you do not want to know whether
it takes one horse power, or two horse-power, or a
half a horse power; as there are a great many other things

besides horse power that enters in^o this question.

Another thing that I find is a very common practice is

to have a uniform price for a light of a certain character,

whether the contract is for furnishing light for six months
or for a year. The same rate for the longer and the shorter

term is unjust to your long contract customers. It is a

very easy tiling to rent lights during si.s months of the year,

commencing the ist of September, October or November,
and it is a very easy thing to keep such customers becaure
they want the lights most at that time. P.ut in the sume
mer time people discontinue the use along about the first

of March. April. Mayor June, and so you have an idle

lamp during the summer, in which you have your money
invested, waiting un'il the fall season comes arouni.1 again

in all probability. I contend that the userof that lamp has
no right to expect to get that light at the same price per
diem as the man who pays you for a service of 312 nights

in the year. Hut that is almost universally done.
I contend that if we could run our arc light machines from
the time of starting up in the morning, continuously, as we
run the incandescent machines, and make contracts to run
from time to time at certain hours of the day and charge
by the hour, or at least by a group of hours, we would
meet a very great demand and do justice to customers and
popularize the business

Discussion.

C. K. I'KicE: I did not get Mr. De Camp's idea with
regard to the charges for electric light service; whe'.her he
would change the rate for small customers, or whether he
would lix one ra'e right straight through the year.

Mk. Di-: Cami': I have oniy referred to the graduation
or schaduling of prices in accordance with the service re-

quired.

Mu. Price: Vou would make a charge at so much per

hour?
Mr. De Camp: No. What I say that we are doing

now is that if we make a contract for a year, for a lamp
which renders us an income for 312 nights in the year, we
fix a rate for that Now, if a person wants precisely the

same lamp to burn the same number of hours per day, but

says "I will contract to give you service for that lamp only
for six months of the year," then I contend that that man
should be charged a very much higher price per diem.

Mu. Prick: Whether it is a summer or winter lamp?
Mk. DrCami-: 1 base the charge on the all-winter

scale. If a person was to come in and say. "I want to

give you a contract, or an order, for a light to burn six

months in the summer," then that would be an entirely

different thing, and that man would be entitled to a very

low price because he is going to rent from you your product
when you are over-stocked with it.

W'e do not have any three months' customers, We do
not make any contracts for anything less than six months.
It is somttimts the case that we have lights that burn for

two or three months, but wc make the price without any
reference at all to our schedule price.

The price for a twelve mouths' contract (and that covers

the distinction between seven night light and a six night
light) is (')5; for eleven months, 62^^; for ten months 70;
for nine months 75; for eight months 80; for seven months
S5; for six months 95. That is for half night lights.

Kor all night lights we add fifteen cents to each one of
these prices.

Mk. Wilmkkuing: Is there any discount from those
prices?

Mr Dk Camp: Yes; there is a discount. We render
bills on the first of the month, and stamp each bill, "'Pen
per cent, off if paid before the loth of the month"; but the
contracts are made without reference to the ten per cent,

deduction.

Mk. WiLMF.RDiNi:: I would like to ask Mr. De Camp if

he has been running on those rates for any length of time,

and if so what his experience has been in making six

months' contracts.

Mr. Dk Camp: On these particular rates we have been
running for a year, but the same principle prevailed for the

three years previous W^e started on the basis of having a
uniform and graduated schedule of prices I have had one
or two cases where I have had trouble, and where I had
to bring suit in order to get a settlement with parties, and
I had found that we ditl not have any foundation for a suit

except a contract by word of mouth. It occurred to me
that there was a great necessity of having a binding and
substantial contract so that there would be no question
about it when we had to resort lo a suit to collect a bill. I

determined to make out a contract or lease; and so I drew
up a lease, had it approved by a competent attorney. I

think that in the effort to have those contracts signed, I

lost about five lights on the six months' basis. We would

rent a grtat many more lights if the difference between our
prices for twelve months' and for six months' contracts was
not so great, liut I think the difference is quite fair. It

is certainly a great loss to any one to havi a part of a
plant idle a part of the lime.

Mk. pRict:: I understand those are for full arcs. Did
you have any half arcs?

Mr, DkCami': Mine are six-tenths, or nominally 2,000.
Mr. Price:: Did vou have anv 1,200?
Mk. DkCamp: No.
Mk. Wii.MKKDiNG: Do you wire those lamps free?

Mk. Dk Camp: ^es; we charge nothing for insulation
either on the six months' or on the twelve months' contracts
Mk. Wh.merding: In ('hicago on the twelve months'

contracts we charge (15 cents, with 15, cents discount, per
lamp per night. Uut 1 am speaking of the arc light only.
Where the wire is paid for by the customer it lets us out on
the short contracts. If a customer does not want it for
more than three months we have got to have some rule
established by which we can give it to him; and they are
willing to pay for what time they use the lamp. In that
case it is the same to us whether the customer uses the
lamp for three months or for a year, so long as he pays
for the actual cost of construction, and we are getting our
regu'ar rates out of him.
Mr. De Camp; I do not think you are getting enough

for it.

Mr. Wilmerdinc: But you must be in the position to
accommodate the public more or less, and sd you cannot
make an absolute rule which will suit all classes of people.

li. K. Wekks; Mr. Wilmerding has the advantage of
being placed in a city where the interest amounts to noth-
ing, and where the depreciation is nil.

Mr. 1 )Kt.'AMi': That shows a disposition on the part of
the public to be fair to the company, but still they are not
paying near enough. If your year's service will render
you $100, and your six months' service would render you
only I50, and the man pays you for the cost of putting the
light in. which would be I5 or Sic, he would not be p.ay-

ing enough.
Mr Wilmerding; That is all right; but the electiic

light companies are competing more or less with gas; and
a man can use gas at his house, turning it on when he
wants it, and paying for it only as he uses it. If he is

compelled to pay for an electric light service whether he
uses the light or not, he will be dissatisfied. He wants
something more in proportion to hia actual requirements,
and he only wants to pay for what he uses, I think that

we have made a pretty good step in advance in inducing
men to pay for the electric lamp from dusk to midnight.
That is what quite a large number of our customers do
They must pay for the light whether they use it all night
or not. Put if he wants the service and wants us to
charge for only the summer, then we have got to let him
have it, or else he will use something else. I think we
must accommodate ourselves, more or less, to the public
demand.
Mr. DeC.vmp: As for competing with gas I may say

that I do not think we have any arc light in service to day
that is burdened with any reference to the cost of gas.
Mk. Wn.MERDiNG: My experience has been just the

reverse. I find that they will figure exac:ly just what their

gas is costing, and then see whether they can get the elec-

tric light at a sufticiently small advance over that cost of
gas to warrant them in paying for it. Six or seven hun-
dred of our arc lamps are day lamps, which are burned in

large dry goods stores where they have got to use artificial

lights; and they would use gas if they could not get the
electric light for what they consider a reasonable price.

Those people do not care whether it is the arc light, or the
Lungren burner, so long as they get a good light; and with
them it is merely the question whether they can get a bet-

ter light with the arc light than with gas for a price which
they consider sufficiently reasonable; if so they will take it;

otherwise they will not. The night lighting is quite an-
other matter, (or a man who puts an arc light outside of his

store at night is doing it for advertising purposes, and not
for any other use. I think the question in the mind of the
customer is whether he gets an advantage which is propor-
tioned to the difference in price.

S. J. Makt: It seems to me that this is a question
which can be regulated by the different companies. It can
only be regulated by the managers of the dilTerent com-
panies for the reason that the conditions are different.

A. M. Rknshaw; I will state that our experience in

Washington has been substantially the same as it has been
In Philadelphia. We found that we had a large demand
for lighting in the fall months, commencing along in Octo-
ber. November or December, and generally ceasing about
the first of the year. We found that it would be impossi-
ble to supply that demand without doubling, or perhaps
trebling our capacity. We found, furthermore, that we
could not charge a price that would warrant us in doing
Ihat kind of a business. The result was that for several
years we had to have two terms for the electric light, one
for six months, and one for twelve months. We rented
no lights for a less term than six months; and we have
very few lights rented for six months. We encourage cur
customers to take their lights by the year, and we make as
low a rate as is consistent with the business; but we do not
attempt to compete with gas. The price of gas is only
!j;i.25 '" Washington, and we can not compete upon that

basis. We make a large dIfTerence in our price between
the term for six months and the term for twelve months—

a

difference nearly as great as the gentleman has indicated
exists in Philadelphia.

MOTOR R.VTES.

The President: The next paper on "The Proper
Basis for Determining Electric Motor Kates," by II. I,.

Pufkin, of New York, will be read by Joseph Wetzlur. ^^
Mr. Wetzi.er: A short while ago in discussing with

Mr. Dufkin the charges paid for electric motor service he
pointed out what seemed to mc a number of anomlaics in

this matter; and when I expresseJ my opinion on the mat-
ter also he brought out a large number of diagrams in sup-
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port of his opinion. A small number of these—although

they may appear large in the aggregate—have been em-
bodied in the diagrams which have been distributed here,

and which will elucidale the paper which I am about to

read.

A Proper Basis for Determining Electric Motor
Rates.

by h. l. lufkin.

The equitable adjustment of motor rates, or rather the

rates per month, or year, for the supply of current for the

operation of electric motors, has long been a matter of con-

siderable annoyance to companies supplying electric power.

It is obvious that to invariably charge the motor user an

arbitrarj' rate per horsepower for the motor which he uses,

based on its rated capacity, and regardless of the work it

is doing, is not satisfactory, for the reason that the manu-
facturer usually prefers to buy a motor somewhat more
powerful than his work really requires, and thus avoid the

possible damage to his motor from overload, or the strain

to which any piece of machinery is subjected when con-
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stantly operated above its normal working capacity. Again,

the manufacturer may contemplate an increase in his plant

in the near future, and in buying a motor.may provide one
of sufficient capacity to operate his prospective increase.

To illustrate graphically the practical operations of

motors under load, I have taken a large number of records

of motors in actual service and from these records have
laid out ampere curves or daily load diagrams which will

illustrate very clearly the fluctuations in the current sup-
plied to motors in actual practice. Other interesting feat-

ures of these curves are the maximum, minimum and av-

erage readings as related to each other; the current con-

sumed in driving the shafting as related to the average cur-

rent consumed, and the peculiarity of the records of mo-
tors operating elevators.

Copies of these load records are illustrated in the accom-
panying diagrams. The vertical lines of these charts, you
will notice, represent hours of the day, and the horizontal

lines, amperes. In making these records an ampere meter
wa*i placed in the circuit in series with the motor and each
reading taken was dotted on the chart where the ampere

line, corresponding with the reading taken, intersected the
hour line corresponding with the time at which the reading
was taken. By connecting these dots together with a con-
tinuous line we, of course, obtain the diagrams or curves
shown.
The highest average use shown in any of these records

is in diagram number 2, with an average use of Si ^ of the
capacity of the motor; this record also shows an overload
of ^4^- at the 2 r. u. reading. Diagram number i6 shows
the lowest average, it being in this case but 24'^ of the ca-

pacity of the motor. A composite average of all these
records shows that the average use of an electric motor is

but 43.57'^ of its rated capacity.

It is a fact that many central stations which still use a
"maximum or motor capacity system" of charges have
adopted a schedule with the fact In view that where the
motor is used for the usual run of intermittent work its
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tem" I would refer to diagram number 23, which is a fair
average record. This represents the record of a 15-horse-
power motor operating lithograph presses, etc., the maxi-
mum reading in this case being 75 amperes, or, approxi-
mately, lo-horse power. The user is given a lo-horse
power rate, which in this case happens to beS6o per month,
or a rate of .$6 per month per horse power based on maxi-
mum readings- As the average power delivered to this
user is but 67;'^ of the maximum reading, the station
actually receives at this nominal rate of $6 per horse power
an actual rate of ft) per month per horse power for the
power actually delivered.

The central station supplying this particular motor has
adopted the "maximum reading system," apd this rate of
$6 per month per horse power is their standard charge for
motors showing a reading of 5-horse power and over up to
15-horse power. From 15-horse power up their charge is

Ss per month per horse power. Their monthly bills are
also subject to a discount of s%. I believe, if paid promptly
on the first of each month.
To return again to the diagrams. The records, twentv-

nine in number, are of so varied a character that an average
taken from all the records will, I think, show within 1% or
2^ of the general average conditions found in electric

motor practice. The conditions as shown by these records
are as follows: Average load on motor, 43.57r^ of its ca-
pacity. Maximum load on motor, 68. 24^ of its capacity.
Average load on motor, 64^;^ of maximum load.

Reducing these averages to dollars and cents we have
the following results: A "maximum capacity" rate of $6
per month per horse powe- pays the station $13.80 per
month per horse power for the power actually delivered.

Average Load 81 per cent, of Rated Capacity.
Maximum Load 44 per cent, in excess of Rated Capacil;
A%'erage Load 51 percent, of Maximum Load,
Shafting 55 per cent, of Avurage Load

.
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A PROPER BASIS FOR DETERMINING ELECTRIC MOTOR
RATES—LOAD DIAGRAMS.

average use is much below its capacity. The circumstances
of motor use are, however, so varied that a system of rates

or charges for power which shall better adapt itself to this

wide range of conditions has already been adopted by many
central stations, especially those operating constant poten-

tial power circuits. This system of charges I will call the

"maximum reading system," which is based on the maxi-
mum reading of an ampere meter in series with the motor.

The station supplying the power reserves the right in its

contract with the customer to change or modify the charge
for power from time to time as any increase is shown by
these readings.

To illustrate more clearly this "maximum reading sys-

Average Load 17|^ per cent, of Rated Capacity.

Maximum Load 70 per cent, of Rated Capacity.

Average Load 2.5 per cent, of Maximum Load.
Shafting — per cent, of Average Load.

A "maximum reading" rate of $6 per month per horse
power pays the station $9.37 per month per horse power
for the power actually delivered.

This rite, $13.80 per month per horse power, is certainly

a tempting price for power, but it is open to some serious

objections. In the first place, at this price the electric

motor, even with its much higher efiiciency, cannot com-
pete with the gas engine. A good gas engine uses about
2o feet of gas per hour per horse power, or about 5,200
cubic feet per month. Giving gas at ^1.50 per thousand
(and in many places it is much lower than this), the gas
engine will deliver power at a cost of ^7,80 per month per
horse power. We can, without much trouble, obtain the

^9.37 rate per month for a motor in competition with the

gas engine on account of its many and obvious advantages,

but we can seldom obtain the .$13.80 rate. This maximum
capacity rate also very much hampers the user in a selec-

tion of a motor, and the motor salesman, in order surely

to effect a sale, is very apt to underrate the prospective load

on the motor, as the customer is governed in his purchase
of a machine much more by the monthly charge than by
the first cost of the motor.

Another feature which must not be lost sight of is the fact

that a motor user who has bought and paid for his machine
becomes your permanent customer, his income being en-

tirely derived from the product of the work of his motor.

His bills for power you are also sure of collecting, for the
moment his power is shut off his earning capacity ceases.

The motor becomes to him an absolute necessity instead of



ii6 WESTERN ELECTRICIAN. August 30, 1S90

a seasonable luxun-, as is the cose with many electric lights.

Another \ery remarkable feature brought out by these

diagrams is the fact that the average power consumed in

doing serviceable work is but three-eighths of the total

As a concluding reference to these diagrams, let me call

your attention to diagram number 3, in which a condition

presents itself with which you are familiar in theory, but

which has, I believe, never before been practically illus-

and thus acts as a brake to retard the too rapid descent of
the elevator.

Diagram number 3 represents the record of a 732-horse
power motor in a wine merchant's store operating an ele-
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A I'ROI'ER HASIS 1-OK DKTERMININC ELECTRIC MOTOR RATES—LOAD DIRCAAMS.

power used, and the remaining five-eighths (OS'.') is con-

sumed in driving shafting. This enormous loss in shafting

would indicate that the day may be not far distant when
each machine will be eijuippcd with its own direct-geared

motor, and the days of shafting and belting are numbered.

trated, namely, the counter e. m. f. in the armature of a

shunt wound motor driving a spur gear elevator. When
the elevator is coming down with a load the counter e. m. f.

runs above the e m. f. of the supplying circuit, and there-

fore the motor becomes a producer instead of a consumer,

vator, a small piston water pump and wine pump. The
water pump is in continuous operation, the wine pump and
elevator being only used intermittently. The current con-

sumed in ihe shafting and water pump, which constitute

the continuous load, is 14 amperes. The difference b^r
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tween this 14 amperes and the several readings below that

amount, shows the amount of current generated by the

motor when the elevator is coming down. As this class of

elevator is largely used, this peculiar fact becomes an item

of considerable importance to the central station, and is

here submitted, and thereby illustrate graphically the ad-

vantages of the constanl potential circuit for power distri-

bution. Want of time has. however, prevented this.

In conclusion, let me read you some extracts from a

letter received in March last from a prominent manufactur-

the several motors run several lines of shafting, independent
of each other. In this department we run heavy planers,
lathes, drill presses, shapers, slotters, gear-cutters and
other machinery necessary to a complete machine shop. A
motor in our department for fine wood work furnishes power
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A PROPER BASIS OF DETERMINING ELECTRIC MOTOR RATES—LOAD DIAGRAM.

also a Strong argument in favor of a constant potential
power circuit, as only on this circuit can these conditions
te obtained.

1 had hoped to prepare some diagrams of motors on
series or arc light circuits for comparison with the records

ing corporation using 75 or 80-horse power in motors in

their workshops:
"We are running with one motor a large 4-ton Graves'

elevator, and several wood-worl^ing machines, such as
planers, crosscut saws, etc. In our machine department

for the various machines necessary to the manufacture of
articles needing turning lathes, gig-saws, rip saws, etc.

"In our experimental department and show room we use
a smaller motor, set with the necessary speed reducing pul-

leys and belts upon a movable frame. This we roll from
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place to place, as convenience dictates. All of these motors

are giving us unqualified satisfaction, and we would not

willingly return to direct steam engine power."

This company is being supplied with power by the local

electric light company on a basis of $50 per year per horse

power based on maximum readings. The user is appar-

those figures at present—not as familiar with them as I

was at one time; but I think it would be a very large gas
engine—a vcr}- good gas engine to give a horse power for

twenty feet. I was talking a little to a gas uxpeit and he

told me that with some kind of gas it would burn as high

as fifty feet—that was fuel gas.

nating gas. Experiments were made in New York by the

Popular Science Monthly in testing domestic motors.

They cited that fact of twenty-two and a half feet; but the

experience had merely shown that that quantity was con-

sumed. It ran less than that. I have the observations of

a number of engines running with ten horse power and
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A I'ROPER IIASIS FOR DETERMININC, KLKCTRIC MOTOR RATES—LOAD niAGRAMS.

ently delighted with his service and perfectly satisfied with

the cost of his power, and I have the assurance of the elec

trie light company supplying the power, that they will

load their plant under the same terms given this customer.
uisrussioN.

Mr, Worth: I think the writer of this paper is a litilc

bit too fair to the gas engine. I am not very familiar with

Mr. CiAKRATT: May the apparent discrepancy not be this

—that the figure of twenty feet for horrc power of gas

engine meant on an intermittent load ?

Mr. Kabkn: The Otto (ias engine people of rhiladel-

phia who make the gas engine will warrant that the engine

will not consume to exceed twenty-two and a half feet per

hour per horse power with an average commercial illumi-

less which ran with about twelve hundred feet of gas per

ten hours. That was on the basis of a ten-horse engine.

Dr. l.ouis IJiCLi.: I have some little interest in this

question of the gas engine for the reason that the gas

cni^inc seems to be the principal opponent of the electric

motor for light work. In all nf the tests that I have ever

seen wiiich were at ail of an authoritative character, I should
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say that 20 feet per hour—per horse power hour—was a

minimum figure, and not only a minimum figure but one
considerably below the usual minimum. I have had occa-

sion to handle, in the last year and a half, a large number
of tests, both in this country and in Europe, and ver)' few

Mr. Worth: The gas engine uses water in consider-

able quantity. In some cases this expense would be well

worth taking into account. Another matter with the gas

engine is providing for the exhaust—there must be a large

free exhaust, and this exhaust can be loaded to a point
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from our station. Our efforts in the last year and a half

to two years have been to sell motors entirely by meter

—

selling it by the absolute horse power hour, and of the

latest 400 horse power which have been used in IJoston I

should think that 250 are now paying for their current

entirely by meter at so much a horse power hour. We
make a nominal charge of 10 cents an hour per horse power,
making discounts from this down to 40 per cent, so that

the minimum rate is 6 cents per hour, the average being be-
tween 7 and 3. This is irrespective of the size of the motor.
It depends entirely on 1 he number of horse power hours per

day as compared with the maximum which that motor can
generate. In other words, a one horse power motor might
get just as good a rate as a 30-horse power motor prcvided

it used as much as its maximum, as if it were a larger

motor. Charging by the nominal capacity of the motor is

something I never heard of. Our station has never tried

to charge in that way. It ha<5 always charged by the max-
imum load of the motor. In other words a man could put

in any motor he pleased; he would simply be charged,
when he was charged by contract, the maximum power
which that motor used at any lime by means of the ampere
meter. If a person was going to use 5 horse power and he

was inclined to put in a 10 horse power motor we were
very glad to have him do so and we would only charge for

the 5-horse power if he used only 5-horse power. X never

heard of a case where a person was charged for ro merely
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PROPER DASrS FOR DETERMINING ELECTRIC MOTOR RATES—LOAD DIAGRAMS,

of them showed less than 23 or 24 feet of gas, although
this figure was sometimes slightly belter. A very consid-

erable number of tests of small engines have beea made,
and although the lowest \ ossible figures appro.ximale some-
what nearly to those given, the average is very much
higher—frequently nearer 30 feet than 20.

which makes it dangerous in regard to fire, and which

makes it necessary to protect it thoroughly.

Mr. Edgar: I have listened with a great deal of inter

est to the article of Mr. Lufkin, because I have talked the

matter over with him to a great extent and I know that a

great many of his curves were made from motors running

because he happened to put in lo-horse power rather than

a 5-horse power.
The President: The next paper will be on standards

o' economy in the generation of power and steam under

the best conditions. It will be presented by the author,

H. H. Swetiand, editor of Poiuer ami SUam, New York.
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Stanoakp?; or Economy in tmk riENERATiON

OF Power.

UY IC. H. SWETLANP.

In suggesting to our secretary the subject for this paper

as one which would be of vital interest to the members of

this association. I hati no idea that I should be called upon

10 prepare and present it. nor do I feel the fitness of my
being chosen to instruct the gentlemen of this convention,

whose knowledge upon these matters is the epitome of the

best and highest accomplishment of the times.

The above title scarcely represents my treatment of the

subject. I should prefer rather to call it "A Tlea for the

Collection and Recording of Data for Standards of ICcon-

omy." In old and long established lines of work such

would naturally be unnecessary. In the electiic light

business where so much is new and development is so con-

stant and rapid, it is essential that there should be estab-

lished some authentic form of comparison of operations

with the view of reaching the greatest economy in the

shortest possible space of time. Further, in vit-w of the

rapidly changing conditions under which the steam-engine

is being operated, the concentration of small and individ-

ual plants into larger centers, etc.. it becomes of the ut-

most importance that a careful and detailed system of

standards shall be inaugurated and maintained.

Although far more able representatives than myself have

heretofore approached this topic, there has been in the

convention a noticeable lack of delinite, reliable, uncon-

trovertible information in this special direction.

The subject of economy in general has received the at-

tention of our best thinkers, but this attention has been
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directed to the operation of the complete system. Too
often details of definite expenses are overlooked by the

superintendent whose imperative duty is the running of

the plant and not its most economical operation. He is

obliged to keep a station in smooth running order, to

furnish good steady reliable lights under pressure of con-

stant demand. So in this case economy is not the lirst

consideration.

At the last convention the admirable paper read by

T. Carpenter Smith of Philadelphia, entitled "4 System of

Central Station Accounts," touched upon and almost com-

prehended ihis necessity, but he still further included the

maintenance of outside equipment. My paper is confined

to the (luestion of first cost of power expressed in pounds

of fuel per II. I', per hour.

The data for standards of economy should naturally be

the practical results of actual operations compiled in tables

from the results obtained by different managers. To what

end? They would interest and benefit all desirous of in-

vesting in electric light and power enterprises which are

becoming such an attractive feature in the financial world.

They would be useful to prevent the establishment of un-

necessary and injurious competition frequently induced by

statements of facts and figures showing an utterly false

and unattainable economy.
Uut to the superintendent of the station more than any

other person, these tablts would be of paramount impor-

tance. They would enable him at a glance to learn what

others arc actually accomplishing under certain named
conditions, and readily to institute comparison ; with his

own records. Uy their use he would not only gain enlight-

enment on many points, but be stimulated to the highest

possible degree of efficiency and economy. He thus

would be furnished also with unimpeachable authority to

offer a doubting stockholder or a too exacting president

who. while perhaps not being initiated in the derails of

practical workings, is always glad to be reassuted by ac-

curate information.

These tables would not. however, be found elastic

- enough to suit the purpose of the energetic boomer whose
object in building a station is f-ale and not operation; for

they will be found to show the necessity of the best mod-

ern appliances for the most economical production of

power. Neither would they be particularly interesting

reading to men who trade in inferior appliances.

A standard of economy is attainable only by a combina-

tion of mechanism best adapted to the conditions and attend-

ance which can secure from this mechanism the best possi-

ble results. .\ plant may be equipped with the most im-

proved devices, and their excellence may be practically

nullified by neglect of well-known duties, by ignorance or

by mismanagement. .\ poor gun in the hands of a good
soldier is a better combination than a good gun in the hands

of a poor soldier. It is not the machine alone, but its

combination with the skillful man behind it that works out

the best results.

This point was splendidly taken by Geo H, Bab-
cock in his most valuable paper on "Boiler Kconomy" read

before us in Kansas City We all remember his allusion

to "boilers and brains or the co-efficient of common
sense."

It is perhaps superfluous to mention that results obtained

with different existing equipment and attendance vary fully

as I to 5, with a possibility of the still further lower-

ing of the proportion by investment in better equipment.

Of course, no absolute standard or unit of economy can

be established by a vote of convention or fiat of associa-

tion. A yard stick is a yard slick, an inch an inch, but

a standard of economy must always vary in greater or less

degree according to conditions and equipment. Xet a

sufficient similarity exists to enable us to prepare tables

covering the main types of equipment, and the recorded

performance of any special type would be relied upon and
regarded as a standard.

Human ingenuity, talent, patience, skill and incessant

labor are being exerted every day and hour in the direc-

tion of lowering the records. The ambition of the day is

to produce the maximum of results with the minimum of

expenditure. Standing in comparison with the fifteen

minutes of the ocean racer, the second clipped from the

tables of the turf, or the extra grain yielded by the refrac-

tory ore, is the ounce of fuel.

My plea is for the most minute and detailed system of

tabulation as the means of reaching the best results. It is

by the comparison of coal with coal, boiler with boiler, en-

gine with engine, type with type, appliance with appliance,

that these results may be obtained. Those who have had
e^perie^ce in collecting data of the kind required will com-
prehend at once the difficulties encountered in the process

of getting information which shall fully cover the many im-

portant points in the case. Not only should there be no

objection on the part of the companies, their managers or

superintendents, to giving information that is reliable

in character, accurate in detail, and comprehensive in scope,

but there ought to be most cheerful acquiescence.

\\'e are organized for purposes of free interchange of

thought and experience, with a view to mutual advance-

ment and benefit. In these tables each one is liable to

discover information upon some important point which
should be of great value to him. Naturally the broad

ground of justice, fairness and liberality of felling is ex-

pected to be our starting point.

If I have succeeded in interesting the gentlemen in the

importance of collecting data for these standards, I will

feel justified in having consumed the time of the conven-

tion. If carried out we will reap the benefit in having on
record the facts and figures which have been so often called

for; and the answer to the three great questions, What is

your equipment? How many lights do you furnish? How
much coal do you burn?

DISCUSSION.

E. F. Williams, of Beloit, Wis.; I had hoped to get

enough accurate data concerning the performancr of triple

engines to bring before you and to make the subject the

basis of a paper, but circumstances have been such that

the engine I attemp ed experimenting on has been so situ-

ated that I could not get it rigged up for making the tests,

and there ore I cannot give you any accurate data in re-

gard to high speed triple expansion engines for central

station work. The main point to be considered in the

matter is, first, the mattir of regulation I'erhaps that is

of the highest importance and is a matter that is most fre-

quently asked about. It is asked whether there will be a

momentary variation in the speed of the triple engines

when the load is suddenly increased or decreased that

would not occur in single cylinder engine practice. Now
that matter depends mainly on the weight of the wheel,

and the intermediate spacesor clearances, and will be mod-
ified more or less by the accuracy or quickness of the gov-

ernor; and as to whether this can be done or not, I will

say yes. it can be done. The weight of wheel can be made
sufficient, the clearances can be mad sufiicienlly s^mall and
the governor can be made sufficiently quick, and it is done

so that the engine will not vary materially undi r sudden

changes of load. Of course the smaller the clearances the

heavier the wheel, and the quicker the governo"- the less

will be the momentary variation. As to the matter of cost,

taking the entire plant considered as a whole, boilers

engines, anil all, the triple expansion engine will cost, I

presume, .ippioxiniitely 2n per cent more than the com-

pound. The economy of triple expansion is unquestionably

considerably in excess of the compound on the evidence

taken fiom marine practice. It is a fact that compound
engines, compound plants under ordinary circumstances

where coal is say at an average price of $3 per ton, will

consume their entire first cost in about five years' work in

coal bills -Assuming that the triple will save 20 per cent,

over the compound the tri e would save the excess of cost

over the cornpnund in the first year's service.

There is another matter to tie considered, namely, the

reliability of the machine, and the smoothness of action.

The triple has advantages over the compound in that re-

spect, theoretically, which, as far as we know so far, prac-

tice has sustained. It ai pears, as far as the evidence

goes, and as far as we know of their action, that the triple

engines are much easier to care for than the compound.

The compound is much easier to care for, ordinarily, than

the single for reasons which are accounted for in theory
and I think the practice will sustain the theory.

Mr. CrAKKATr: I will move that the subject of Mr.
Swetland's paper be referred to the committee on data

with the suggestion that if it is n»»t going to make a spe-

cific report upon that subject that either a sub-committee
or a neu' committee be appointed to report six months from
now on the point touched upon in Mr. Swetland's paper.

The motion was carried.

The report of the committee on revision of the constitu-

tion was read by Mr. Francisco.

The report was made a special order for Thursday at 11

A. M. The convention adjourned to Thursday at 10 A. m.

Thursday's Proceedings.
The convention met at 1 o'clock Thursday morning.

]*fof. Biirrett rose for infoimation, stuting that he de-

sired to aEcertaiii where i\Ir. FrancUco seciued for his

paper on muncipal lighting figures in regard to the Chi-
cago city electric light plant. President Perry slated

ilint the tiuestion was otit of. order at that time.

The special order of the day, the constitution as pre-

sented by the committee, was as follows:

PROrOSED CONSTITUTION.

ARTICLE I.—NAMK.

This association shall be entitled the Natiooal Elec-
tric Light Association.

ARTICLE II.—OBJECT.

The object of this association shall be to foster and
protect the interests of those engaged in the commercial
production of electricity, for conversion into light, heat

or power.

AKTICLE III.— MEMBERSHIP.

Section I.—Members shall be divided into three
classes—active, associate and honorary. Active mem-
bers only shall be entitled to vote, and take part in the
deliberations of the convention, and shall be corpora-
tions or individuals engaged in the business of produc-
ing and supplying electricity for light, heat or power,
for commercial or public use.

Section 11.—In the case of a corporation, the mem-
bership may stand In the name of the company, and
such comptiny shall have the right to be represented at

any meeting of ihe association by any of lis cfflcers or
directors, or by Its regularly employed manager or
tuperiotendent.

Section III.—Associate members shall be electri-

cians, electrical or mechanical engineers, manufactureis
and individuals who are otherwise directly or indirectly

interested in advancing the use of electricity, and shall

have the right of attending all meetings of the associa-

tion except executive sessions.

Section IV.—Honorary members shall include those
already elected as such, and such other jrersons as may
be elected upon the unanimous recommendation of the
executive committee and approved by a two-thlids vote

of the assoclalion.

article IV.—officers and executive COMJniTEE.

Section I—The officers of the association shall be a
president, two vice-presidents, an executive ccmmitlee
of nine members and a secretary and a treasurer, who
sh'-ll be elected ss specified In this constitution.

Section II.—The president and vice-presidents shall

be elected to serve one year from the first of the month
following the date of iheir election, and shall be active

members. The president shall act as chairman of the
executive committee during his term of office. He
shall not be eligible to re election for two years after

his first term has expired.
Section III.—The executive committee shall be

chosen from among the active members. The first

executive committee eltcted after the adoption of this

constitution thall be divided into three classes. Class

one shall serve for the period covered by three conven-
tions, class two for two conventions, and class three

for one convention from the first of the month follow-
ing their election, after which three members of the
committee shall be elected at each convention to serve
for three succeeding conventions from the first of the
month following their election.

Section IV.—The offices of secretary and treasurer

may be filled by the same person. He shall not serve
as a member of any committee; shall be eligible for

re appointment and election without limit; shall give a
security bond in such sum and with such qualifications

as the executive committee may determine from time
to time, and shall perform such duties as said commit-
tee may dirpct subject to their approval.

Section V.—The secretary and treasurer shall be
nominated by the president and ratified by the execu-
tive committee. He shall serve for one year from the

first of the month following the date of the president's

election. He may be an active or associate member.
SF>cnoN VI.—The executive committee shall be the

govt rning body of the association, and shall manage
its affairs, pass upon all apolicatione for membership
subject to this constitution and such special rules or
regulations as may be adopted by the association from
time to time, and five members of the committee shall

constitute a quorum.

ARTICLE V.—MEETINGS.

The annual meeting of this association shall be held
in February, and a semi-annual meeting may be held
in August of each year, at such places as the associa-

ti(in shall determine, and on such dates as may be deter-

mined by the executive committee.

ARTICLE VI.—<JUOKUM.

Fifteen active members of the association shall con-
stitute a quorum for the transaction of business.

ARTICLK VII.—DOES.

The annual dues of active members shall be twenty-
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five dollars, and associate members twenty dollars,

payable in advance, and sbnll cover the calendar year.

Ml mbers in arrears for dues shall not exercise the

prlvi eges of membership. Any member in arrears

for one year's dues shall be dropped from tte rolls,

and if he is reinstated he will be ri quired to pay his

dues for the year in which his membership lapstd.

ARTItLE VIII.—ELECTION OF OFFICERS.

AU I fBfcrs shall be elected by ballot at the annual
meeting of the association. Vacancies in cffice may be
tilled by the executive committee to cover the term
until tte next annual meeting of the association.

ARTICLE 15.—rEEMASEKT OFFICE.

A permanent office of the association shall be estab-

lished in the city of New York, and shall be located,

furniEhed and governed in such a manner as the exec-

utive committee may from time to time determine.

-URTICLE X.—PARLIAMENTARY KtlLBS.

Roberts' Rules of Order shall be the governing par-

liamentary law of the association in all cases not defi-

nitely provided for by this constitution.

ARTICLE 51.—TOTING AND PROXIES.

Section I.—The rcll call shall be ordered on the

demand of ten members on any question before the
association. Unless ordered otherwise as specified in

this constitution, all voting shall be by voice.

Section II.—Voting by proxy shall not he .lUowed at

any meeting of.the association or any of its committees.

AUTICLE XII.—AMENDMENTS.

Section I.—Amendments to this constitution shall

be presented in writing, and shall be referred to a

committee to be elected by the gssociation before being
acted upon. A two-thirds vote of all members present,

entitled to vote, .«hall be necessary for their adoption.

Section II.—No amendment shall be voted upon by
the convention at which it is introduced.

THE DISCCSSION.

Dr. Mason moved that section 1 of article 3 be
amended to be read as follows: "Members shall be
divided into two classes—active and honorary. Active
members only shall be entitled to vote, and shall be
corporations or individuals engaged in the business of

producing and supplying electricity fcr light, heat or

power, for commercial or public use,"

A long and tedious debate followed. Dr. Mason's
."imerdment was finallj' lost by a unanimous vote, and
the associate membership was retained.

!Mr. Alexander moved that the words in section 1 of
fr.icle 3 "and take part in the deliberations of the con-

vention" be stricken out. This amendment was adopted.
At the suggestion of Mr. Duncan section 3 was or-

dered to precedesection2in the arrangement of article 3.

Section 3 as it appears in the report of the commi tee

was amended so as to read as follows:

"Associate members shall be electricians, electrical or

mechanical engineers, manufacturers, corporations and
individuals who are otherwise directly cr indirectly in-

terested in advancing the use of electricity, and shall

have the right of attending all meetings of the association

,

except executive sessions, and shall bave the right to

discuss papers before the conventions."
Section II of srticle III as printed above was amend-

ed on motion ef Jlr. Whipple so that after the last word
"superinterdent" these words were added "or by a
properly accredited representative." Section 6 of arti-

cle II was, upon motion of Mr. De Camp, amended to

read as follows:

'The executive committee shall be the governing body
of the association, and shall manage its affairs, pass upon
all applications for membership and the eligibility of

their r-pres6ntative«, subject ti this constitution and
such special rules or regulations as may be adopted by
the association from time to time, a' d five members of

the committee shall constitute a quorum."
Article VIII was amended by inserting in the first

line after the word "officer" the words "except the lec-

retary and the treasurer.''

Mr. Garratt pre3ented the following new article:

'^Article V. No individual actively associated with a
corporation holding active membership shall become
an active member individually unless he shall own or
operate a central station plant individually."

The article was adopted and the articles following it

were renumbered.
The constitution as amended was unanimously

adopted.
The ameadments which have been noticed above

were adopted after several hours of debate. Several
additional amendments were proposed, but as they
were not adopted they are not mentioned, in the report.

DISCUSSION OF ME. FE.VNCISCO'S PAPER.

Mk. B.arsett: I want to ask Mr. Francisco
where he' secured the figures with regard to the expen-
ditures in Chicago.
Mr. Fr.\ncisco: In answer to Mr. Barrett's ques-

tion I will say that Mr. Barrett is too good a politician,

and understands the working of these matters too well,

to expect that I would disclose the name of the party in

Chicigo who gave that information. The information
was given to me from parties who are perfectly leltable.

;Mb. Bahrett: la i ot the matter of expenditures
in any department of the city government a matter of
public record?
Mr. FR-iNcisco : Is Ibis a matter of public record

in Chicago?

Mr. Barrett: Certainly.
Mr. Francisco: Then can you tell me jast where

the expenses of the electric light business in Chicago is

charged?

Ma. Babbett: I expected to accord an honest an-

swer to any question asked me, and I expected to re-

ceive the same thing in return. Let me ask you what
were those figures—for what year?
Mr. Francisco: Those figures were given me for

last year.

Mr. B.arrett: It is just the expenditure to main-
tain the 275 lights.

Mr. Francisco: If Mr. Barrett can read the English
language he can see exactly what it shows. It gives

the wages paid the different men, and the amount
charged up for depreciation ; and that depreciation I fig-

ured myself. The other figures are actual figures as

given me as paid for those items. There they are in

plain language. There is no chance for misccmstruing
or evading them.
Me. Barrett; I want to say for the benefit of the

association that there are only two items throughout that

statement that are correct—one is the salary of the en-

gineer, and the second is the number of lights. Be-
tween the total expenditure as charged by you and the
actual expenditure, there is the slight difference of $35,-

190. I do not believe that you want to do the

city of Chicago, or any one else, an injustice. lam
free to say that I have not got such poor faith in hu-
manity as to believe that.

Mr. Fr.ancisco: I did not intend to reflect in any
way upon the city of Chicago or uron Mr. Barrett; but
it has gone broadcast over the country that it only cost

nineteen cents per thousand to furnish light in Chi-

cago.
Mr. Barrett: I tell you now that it does not cost

that much.
Mr. Fr.ujcisco: The statement that it does not cost

so much is a question that we will not enter into now. It

is just the question of controversy between us.

Mr. Barrett: I want 10 make a suggestion, if you
will permit me. I just want to say this: That if the

balance of that document is no moie accurate than the

statements made for Chicago, then it is the greatest tis-

sue of falsehood that I ever saw published in my life

—with all due respect to the aEsoeiation. I want to ask

if you desire to send broadcast thetruth about municipal
lighting, and if you do, that you will appoint a com-
mlitee composcel of such per.-ons as you please, except
this lentleman here, and I will pledge you my word of

honor that they shall fee every dccument and if their

findings sustain that statement 1 will pay the expenses
of this committee.
Mk Armstrong: If Mr. Barrett will allow me I

will make a suggestion. We cannot come here and un-

dertake to welgti as between statements made, so as to

prove their truth or falsity. Mr. Francisco has pre-

sented here a document which is clear atd unmistaka-
ble In its s tatement. If Jlr. Francisco is wiong, then Mr.
Bar elt can by the facts and figures refute the state-

ment, without our sending any committee and we will

accord him just exactly what we have accorded to Mr.
Francisco—no more and no less. He can send a state-

ment of just exactly what his expenses ate; and can
answer the questions that have been asked; and be
can prove his statement just as well as any commit'eee
can do. Such a statement we would be glad to re-

ceive; it will be just the information that we want; and
If he would send it to the secetary I have no doubt th»t

the president, cr the execuiive committee, will order it

sent to each member of the association.

Mr. Barrett : This association has never aske d me
for any figures on anything. I have been overwhelmed
with questions, so that witLin the last ihree or four

months I have refused to answer them at all. as to the

expenditure3 for maintenance of lights in the city of

Chicago. I had no res son to cover up any expenditures

there. I have more at stake than anybody eke. I know
what that lijbt cos's. Any citizen ot Chicago, or any
visitor has a perfect right to ir quire into the expendi-

ture. All that I want, all that I ask is honest and
square treatment. I want it at tbe hands of this asso-

ciation. I want your treatment to be as liberal as your
criticism is.

Mr. Armstrokg: I move the adoption of this reso-

lution:

"Alter bearing the statement made by Professor John
P. Barrett in relatioa to the municipal lighting of Chi-

cago,
"Besolved. That Professor Bairett be requested to

communicate to this association a statement showing the

cost of producing and maintaining electiic lights in the

city of Chicago."
Mr. B-arrett: Let me suggest that it include the

cost of construction also.

Mr. Garsett: Now I would suggest that you go
further than this resolution does, and when you get

that information over an ctBcial signature that you
direct or authorize it to be published broadcast in con-

nection with the document that this association has put
out, and you will have the two statements before the

public; and then you will be in position of doing equal

justice to all parties, otherwise you will not b;.

Mr. De Camp; I do not think that there will be any
objection to withholding the paper until your statement

is ready to go out with it.

Mk. Barrett. If you will do that I am satisfied.

I 'wiU givtj you that paper inside of one month from
to-day.

The resolution was adopted.

The convention took a recess until afternoon.

Afternoon Session.

The convention was called to order at 3:30.

The President: The chair will appoint on the

committee on the Columbian Exposition, P. fl. Alex

ander, Oldtown Electric Light company, Oldtown,

Maine ; Geoige H. Rose. San 'Franc'aco Electric Light

company, San Francisco; S. J. Hart, Louisiana Eleciric

Light company, New Orleans, and Mr. Edwards of the

Charleston Electric Light & Power company, Charles-

ton, S. C. I thought, as it was a committee whose
work would interest the whole country, I would make
it cover all sections. We will now listen to the re-

port of the sec etary and treasurer.

Secretary Foote read the report of the secret a' y and
treasurer, as follows:

Report of Secretary.
Ncmher^h ip.

Active members, dues paid 79
Active members, dues unpaid 28

Total active members 107
Associate members, dues paid 128
Associate members, dues unpaid 34

Total associate members 162
Total membership, July 1, 1890 269
Total membership. January 1, 1890 259
Gain in membership for the six months 10

Eeipart of Treamirer.

Balance January 1, 1890 $ 610 1

Received from januaiy 1 to July 1, 3 020 00

Total to be accounted for |3 630 17
Expended from .lanuary 1 to July 1, per ap-

proved vouchers on file. 2 396 57
Bilance in bank, July 1, 1890, 1 233 50

Total accounted for |3 630 17
The report was adopted
Mr. Garratt read the report of the committee to take

action on the death of deceased members, as follows;
"The special committee, composed of the following

undersigned members, appointed at the KaESi« C'ty
ccnvention of this association, in February of this

year, unanimously recommend the adoption of the fol-

lowing preamble and resolutions, to wit:

"Whereas, In the course of Divine Providence our
fellow member has been taken from our midst by deat ^,

and
' Whereas, It is our heartfelt desire to express in-

dividually anel collectively, our sorrow, and to extend
to those who are endeared to him by the ties of kindred,
oyr sympathy. Be it therefore

"EisoUcd. That in th e death of our fellow member,
Mili-s W. Goodyear, this association has sustained the

loss of occ whose Integrity of character and many noble
qualities have endeared his memory to us; and whese
well directed efforts in the arts and sciences pertaining 10

('cctrical industries, as well as his long and honorable
connection with this asscciation have earned our esteem:
and be it further

"Eesolvcil, That we hereby extend to the members of

his family our deepest sympathy and condolence; and
be it

•
_

''FiimUy litsolird. That the secretary is hereby io-

structed to spread these resolutions upon the minutes of
this association and to transmit a true copy thereof to

his family.
"F. E. Degenhardt, Wil'.iam D. Candce, Allan V.

Garratt, Chaiiman.''

A rest lution expressed in the same terms, referring

to the (ieath of C. Mclntire was also presented.

The repi rt of the committee was adopted by a rising

vote
The President: The chair will announce as com-

mittee on nomtnations for executive committee, Messrs.

T. C. Smiih, Di Camp, Arm.otrong, Long and Alexan-
der.

John A. Seely, chairman of the finince committee,
read the report < f the ccmmittee as folb ws:

REPORT OF finance COMMITTEE.

The books of accounts have been audited to July 1,

1890, and have been found to he correct. The fiiancial

statement is as follows:

Balance December 31, 18S9 $ 610 17
Ri ceipts 3,020 1

Disbursements : 2,396 57

Balance June 30, 1890 1 233 60

During the six months covered by this report S725.02

of bills contracted previous to December 31, 1889, have
been aueiited and paid. This shows the disburserrenla

for b'lls contracted from December 31, 1889, to June
30, 1890, sl.671 55.

Two volumes of reports of the tenth and eleventh

conventions have been published and are now ready for

delivery. By resolution of the executive committee,
the secretary, Mr. Garratt, was authorized to contract

for advertisements to be printed in each volume. Un-
der this arrangement the cost cf publishing these two
volumes, VolT VII and Vol. VIII, 500 copies of each

bound in cloth, is as follows:

Piinting f1 039 80

Binding 140 00

Wrapping, for mailing and sundries 10 t

|1,1S9 80

Income from advertising 976 60

Balance, net expense to association 213 20

In looking over the accounts the committee has noted

one change ia the business methods of the association

that in iis opinion can be made with advantage. It re-

lates to tie payment of expenses incurred by the com-
mittees. Tour committee recommends that hereafter,

whenever a committee is appointed, the executive com-
mittee shall fix the maximum amount it will allow for

the expenses of such ccmmittee and notify its chairman
that vouchers for the expenses of his committe wDl be
all'^wed within the limit specified, and no more.
The committee find that the accounts of the associa-

tion are being kept in single en'ry, and without a ledger

of accounts. Tour committee recommeneis that the
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secretary be directed to open a new set of books of date

of .Tuly 1. 189fl to be kept In double entry system, and
ibat the following be strong the ledger accounts to be

ktpl:
BeaipU: Active members' duu3, associate mem-

tcro' dues, sale of proce< dings, advertising in proceed-

ings. d( nations, sundry sources.

Diibur.ieiuaUii: Kent, salaries, postage and tele-

grams, printing and staiir iiery, publishing proceedings,

committees (an account for each), furnituie, sundries.

Tins p >riion of the e.\ecu'lvc committee's report was
reccivcu and filed atd the recommendations were or-

dered can led Into ilTtcl.

The President : The report of the committee on un-

dergiound concults and cooduclors. Joseph E. Lock-

wood, Chairman. Mr. WUmerdlng of Chlcigo will pre-

sent toe report. Jlr. WUmerdlng read the report as

follows

:

I'NDBRUROCND CONDUITS AND CONDUCTORS.

At the Kansas City convention, held last February,

the following niembeis were appointed a committee

on underground conduits and conductors, viz. J. E.

Lockwood, of Detroit, Mich.; C. H. WUmerdlng, of

Cnlcago, 111.; S. S. Wheeler, of New York; T. C,

Smith, of Philadelphia. Pa.; D. E. Evans, of Baltimore

Md.
Your commit ee now desire to report that they have

pef>c'.ei a plan of work, but before carrying out same
desire the opinion of tbe association, and any sugges-

tion Ihat members especially interested, may desire to

make.
The plan of work adopted is, first to secure from

each elfcuic light or power company, operating any

high tension, underground conductors, a full descrip-

tion of the conduit and conductors in use, the character

of the current used, and how long the same has been In

use, which information, when classified and tabulated,

wilt indicate plainly the condition of the subject at the

pretenl 11 ate, and will give us a stalling point to work
from. We then intend to secure the co-operation of

these companies in our next step, which will be to have

each company keep account of the cost of mainte-

nance and repairs, to 'he conduits and conductors, and
of all changes and additions thereto, and also of the

average hours per day the sjstem is operated; this in-

formation when classified and tabulated will show the

cost of operating underground conductors, and if reg-

ularly reported to the committee, will show whether or

not progress is being made In this direction, and wheth-

er the systems in use are likely to pr^ve permanently
successful or to finally fall.

It Is also designed to Include in these reports, a list of

all grounds, burn-outs, etc , and their causes, with sug
gf stions looking to the removing of said causes.

The ccmmlttee would of course keep private the

nauies of all companies furnishing such information,

simply reporting same in tabulated form. Theee reports

would be Invaluable to companies operating such con-

ductors, as ihey would have, not only their own ex-

perience to Improve upon but also that of all other

companies operating underground conductors.

Id regard to the details of the plan of work proposed
we have decided on first obtaining the following Infor-

mal ion. viz;

Contluits. Ist. A full description of the conduit

u=ed, kind of man or hand ho'es, provisions for taking

cil service, etc. 2d. Mileage of conduits laid and in

use. 3d. Mileage of duct laid and in use. 4th. Num-
ber of man holes. 5th. Number of hand holes. Uth.

Length of time In use.

Conductors. Ist. Description of the conductor In

use, stating size of conductor, kind and thickness of

insulation, and it insulation is covered, In what manner.
2^. How long has same been laid and in use. 3d.

Mileage of conductors laid and in use. 4th. Average
hours per diem same Is operated. 5th. Electromotive,

force and character of current used.

The above information would give us a good basis to

woik on; we would then eqdeavor to have each com-

pany operating high tension underground condcc ors,

keep the following records, and report same regularly

to the committee, "just before each convention, so that

same could be properly classified, tabulated and
reported.

licmrds of ConiluitK. Mileage of conduit laid and In

use; mileage of duct laid atd In use; number of man
holes; number of hand holes; number of services taken

direct from conduit; cost of maintenance per month;

cost of repairs per month; description of any new work
done since laet report; troubles with conduit man or

hand holes and suggeslions as to how same can he
remedied.
Records of Conductors. Mileage of c^nductors laid

and in use, number of circuits and mileage of each;

cost of muinienunce per month; c:ost of repairs per

month; number of burn-outs and causes; troubles of

other k'uds ami causes; eugeestlons as to how troubles

can he remedied; average hours per diem circuits are

operated; voltage and charaf-ter of cuireot used.

Changes or nci<f work. JItleage of conduit or con-

ductors abandoned; mllcige of conduit of conductors

added since last report.

The above reports would of course be separately

classified for dilloreni klnd9 of conduits, conductors

and currents.

Your committee think that these records ehould be

kept continuously and reported regularly, until the

question of operating high tension underground con-

ductors Is solved or elleotually disposed of, and to do
this we recommend that the cotnmiltee be made per-

raimeDt, and that members be elected annually at the

February convention.
The committee should report at each convention: The

number of companies operating high tension under

ground conductors; the mileage of conduits, ducts and

conductors in use; the cost per mile per month of con-

duits, maintenance and repairs; the cost per mile per

month of conductor maintenance and repairs; the aver-

age number of burn-outs and grounds per mile of con-

ductors used and the causes; and also should report all

conduits, conductors, etc., that had proved failures and
were abandoned.

In this manner the association would keep thoroughly
posted regarding the progress of the subject and would
be supplied with the actual records made by the diller-

ent systems; the members of the association could then

judge for tliemselves of the success of the different sys-

tems, and thus be able to act Intelligently, in case they
desired to do any work In this line.

As this plan is intended to extend beyond the time for

which this committee was selected, we have recom-
mended that same be adopted by the association and
that provision be made for the annual appointing of

members to the committee.
If this meets the approval of the convention we

would appreciate any suggestion from members who
are especially interested in this subject, looking to the

perfection of the plan of work.
E A. Armstrong reaS the report of the committee on

the relation of manufacturing and central section com-
panies as follows.

RELATION BETWEEN MANUFACTURING AND CENTRAL
STATION COMPANIES.

The vast sums of money invested now as capital in

the United States in the various electric light and power
companies makes the subject with which this commit-
tee has to deal more than ordinarily important.
From every point of view the policy that- has been

more or less surreptitiously pursued by parent compa-
nies in permittinrf their agencies for the sake of a present

sale of apparatus to foster and encourage Improper and
hurtful competition with present central station com-
panies, cannot in our judgment be too strongly c»n-
demned by this association.

Capital has been induced in spite of Its proverbial

timidity, to invest in what has been an unexplored field.

Often this investment has been brought'about by the par-

ent companies themselves. Then when it has seemed as If

the stormy 'days of doubtful expei iment were about over,

and there was some lit'le possibility that this invest-

ment might begin to make returns, along ccmes the

agent of some parent company and by specious repre-

sentations induces other citizens of the same place to

start a new plant, always forgetting to tell of the weary
journey of the pioneer company, and pointing always
to present position. The only province of this new plant

Is to damase and de-troy what did give some promise
of life and fruit; and incidentally to make a market for

a little new apparaius, effectually closing, however, a
profitable avenue of steady continuing business in sales

to the original companies,
It is rumored Very strongly, and Indeed stated as a

fact, as strange as it may seem, that parent companies
not satisfied with permitting, have gone so far as to

actually organize central station companies in competi-
tion with others which are abundantly able to supply
all demand, strengthening, supporting and sustalulng

them In their unholy warfare against legitimate enter-

prise.

Such being the case your committee would earnestly

recommend either its continuance or the appointment
of a new committee with power to confer and advise

with any companies against whom such warfare Is

waged, and that through such committee the members
of this association as central station companies, pledge
sympathy, assistance and protection to any company so

being fought; and th»t such committee be Instructed to

represent to the various parent companies that the con-

duct we have above deprecated is something so fatally

Injurious to us and to our stockholders as to make our
investment uncertain and undesirable, and that there-

fore we will as one association feel not only justified In,

but required to take the strongest possible means of

remedy and prevention within our power, whenever we
find a parent company engaging In or permitting such a

course of conduct. AVhen it has already been started

any such company so minded can readily atop it.

The report was adopted and the committee was con-

tinued.

The President: Top'c—How the National Electric

Light association can best serve the interests of central

station companies; C. R. Huntley.
Mr. Hdntley: I think that the paperor the topic

miihtbe discussed upon another heading and better still

—How can the central station men best serve the National

Electric Light association V As we look about us to-

day here we see perhaps Ihirty-five or forty central

atilion people; in fact they are in the minority. We
find a great many supply men here taking an active

part ill it; but conspicuously the central station men are

I ot as active in their membership or In respect to their

pocketbook to aid the National E'ectiic Light a?secla-

lion as they might be. I think, to put the whole mat-

ter in a nutshell, that the National Electric Light as-

sociation should I18 purely a business association and
In being that. It wi 1 best serve the central station

men.

I'LAC'E OK MEETING.

T. Cabpenter S-uitii: The nominating committee
have met and they unanimously recommend as the next

place of meeting. Providence, R. I., the time to be an-

nounce d hereafter by the executive committee. They
have also unanimously concluded that it Is only due to

the executive committee and to the work which they

have so thoroughly ilone, to continue that committee,

the only change being nn:ule being the substitution of

A J. IV Camp li>r Mr. Thurber, by request.

The report ot the committee was accepted and the

committee discharged.

The secreta'y cast th*' ballot for the nominees as fol-

lows: C R. Huntley, Chairman; E. R. Weeks, C. H.
Wllmeidlng, .1. J. Burleigh. M. J. Francltc\ J. A.
Seely, James English, A. F. Mason, A. J. De Cnmp.
The recommendation of the comm'.tttc a^to the place

ot meeting was adopted.
The convention adjourned sine die.

Exhibits and Convention Notes.

It was not e.xpected that exhibits would be made at the
convention, but the display of electrical apparatus proved
highly interesting, although the number of exhibitors was
not large.

Charles E. Gregory of the Sperrj' Electric company of
Chicago, e.xhibited his company's new triple carbon arc

lamp. The exhibit was made out of doors. Mr. Gregory
secured a pair of climbing spurs and put up his lamp on an
electric light pole in front of the hotel. Pnotographs illus-

trating other apparatus manufactured by the Sperry com-
pany were tacked to the pole. Altogether the exhibit was
unique. Mr. Gregory was kept busy during the day ex-

plaining the triple carbon lamp, which, it may be stated,

was illustrated and described in the last number of the
Western Electrician.
The Sawyer-Man Electric company made an exhibit of

incandescent lamps of from 10 to 150 candle power in one
of the parlors. "The globes were colored in red, white,

blue, green, frosted and opal. The company also showed
a new series lamp for arc circuits. The new socket for tbe

lamp contains a fusible plug. An assortment of all-porce-

lain 5-ampere switches was shown. An exhibit was made
of cut-outs, rosettes, branch blocks, with and without
covers. The most attractive portion of the e.xhibit con-

sisted in a display of the new compound alexite which, it

is claimed, is fire-proof, water-proof and acid-proof. It is

made in imitation of all kinds of marble and wood. The
compound is of such a character that it can be colored so

as to match wall paper, if necessary. A number of push
buttons and switches, made of this material, were shown
in connection with the natural woods and marble. It is

stated that alexite is not more expensive than porcelain.

An interesting feature of the exhibit was a new mercury
cut-out, which has just been introduced. The representa-

tives of the company were P. H. Alexander, general man-
ager, and Gen. C. H. Barney, treasurer.

The Crocker Wheeler Motor company of New York,
made an exhibit of its motors. Three sizes were shown
practically identical in design, 6 horse power, I horse
power, and ^ horse power. "The company exhibited two
motors for operating pumps—one motor was connected by
gearing and the other by a belt. A fan motor with a ne;T

form of guard was exhibited.

The Crosby Electric company of New York exhibited its

new dry battery, the latest invention of its electrician, Mr.
Van Gestel. The capacity of the cells is 50 amperes at

if volts on a short circuit. The battery was supplying
current for a C. & C. fan motor. ;Mr. Van Gestel on
Tuesday gave a practical and successful demonstration of

the use of the battery in operating the fire alarm service of

Cape May.
The Norwich Insulated Wire company exhibited a line

of its wires. The insulation is composed of chemically

treated manilla paper wound spirally around the conduc-
tors, lapping half. The paper is wound so tightly that

when it is compressed it takes a metallic luster. The wire

with its insulation is subjected to a baking process, which
makes the covering tend to absorb moisture This ten-

dency is overcome by saturating the insulation with a
heavy resinous oil. The core is then encased in lead. It

is claimed that the insulation is proving extremely effective.

The company was represented by L. D. Beck, president,

and J. A. Wetmore.
The New York Insulated Wire company's e.xhibit con-

sisted of a full line of the well known Grimshaw wire The
company was represented by R. E. Gallagher, treasurer,

and J. W. Godfrey, secretary.

The Eureka Tempered Copper company of North East,

Pennsylvania, exhibited a line of commutators, segments,

finished and unfinished brushes, wire, journal bearings

and castings of absolutely pure copper. The company
claims as the tensile strength of the copper 64 4S0 pounds
to the square inch, and as the load of compression up-
ward of 110,000 pounds. The company also claims to

cast pure copper without a blow-hole The metal sold by
the company is, it states, 99.961 per cent, pure, as shown
by chemical analysis. A. L. Daniels represented the com-
pany.

Queen & Co of Philadelphia, exhibited three electrical

testing instruments, comprising ammeters, voltmeters, etc.

The electrician of the firm, E. G. Willyoung, was in charge
of the exhibit.

The Connecticut Motor company of Plantsville, Conn.,
exhibited a half horse power constant potential motor of
handsome design. A feature of the machine is the fireproof

resistance box, which is made of slate and cast iron. The
adjustment of the brushes with a spring gives perfect contact,

and at the same time prevents any cutting of the commuta-
tor. The frame is constructed of soft cast iron without mag-
netic joints. Very high efficiency is claimed for the machine.

J. K. Stagg, secretary, represented the company.
The Consolidated Electric Storage company of New

York and Philadelphia displayed twelve accumulators
shown in a cabinet-finished oak case The batteries were
charged at the factory and furnished current for the only

electric lights in the Stockton during the convention. The
battery also operated a C. & C. fan motor. The company
was represented by the president, William Bracken, and
Pedro G. Salom.

The Washburn & Moen company, of Worcester,

Mass., displayed a case containing a full line of three

wires.

The Moore & White company, of Philadelphia, exhib-

ited a model of its friction-clutch pulley. W. H. Shoe-
maker was the representative of the company.
Tbe Main Belting company, of Philadelphia, had on
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exhibition samples of its Leviathan belting, W. H.
Shoemaker represented the company.

During the convention A. B. Lawrence, the New York
representalive of the Schultz Belting company, took an
order for 4.5CO feet of belting for an electric light plant.

The New York Belting and Packing company displayed
a full line of the Okonite brand of wires, and a sample of
its latest cable for underground work. The company also

exhibited samples of the Seely moulding, of which it has
the exclusive manufacture. The Okonite company was
represented by Willard L. Candee, the treasurer.

The Great Western Electric Supply company, of Chi-
cago, distributed from its headquarters an immense
amount of reading matter relating to electric supplies.

The Abendroth & Root Manufacturing company, New
York, distributed its new catalogue, which contains many
interesting descriptions of steam plants.

IL C. Eddy, who was present at the convention, has
been appointed agent for the Consolidated Electric Storage

company at Chicago, with headquarters on La Salle street.

The Seely & Taylor Manufacturing company of New
York displayed samples of the "S. iS; T." compound. This

material is used in the manufacture of switch-boxes cut-

outs, rosettes, and other electrical appliances for insulaiion.

John A. Seely, president, represented the company.
The Empire City Electric company of New York < -ihib-

ited three grades of the "O. E. Brand" wcither-prooi wire,

the E. T. grade of tape wire and the F. C grade of rub-
ber covered wire. A few orders were received by C. 1.

Hague, general manager of the wire department, who was
in charge of the exhibit. O. E. Madden, president, repre-

sented the company.

The Standard Electric Time company of New Haven
exhibited electric gauges for testing batteries, arc light cir-

cuits, etc. Its electric time clock, used in the time system,

was displayed. Its latest installation of the electric time
system is in the Auditorium, Chicago. C. D. Warner,
president, represented the company.
The Evans Friction Cone company of Boston displayed

some handsome photographs of its system of driving dyna-
mos. Its special catalogue, just issued, contains a list of

companies who are using the system to the extent of 4,000-
horse power. Five blue prints of its latest installations at-

tracted much attention. They represented a 4,000 light

plant of the American Waltham Watch company, a 350-

horse power plant of the Waltham Gas company, a 275-
horse power plant of the Leavenworth Electric Light com
panyand a 170-horse power plant of the Juniata shops,

Pennsylvania railroad, at Altcona; also a 400 light plant of

the steamship Portland. The company was represented

by A. N. Burbank. treasurer, and H. J. Conant.

The American Electrical Works of Providence displayed

a full line of samples of wire and cables. P. C. Acker-
man, agent, represented the company.
The Jewell Belting company of Hartford exhibited sam-

ples of its fine leather belts. C. L. Tolles represented the

company.
The Edison General company of New York was repre-

sented by Jas. F. Kelly, manager of the wire department,

who displayed samples of the new "E. M. W." wire. H.
Ward Leonard and W. H. Fleming, of the company, were
also present.

The National Carbon company of Cleveland distributed

its comprehensive directory of arc light plants of North
America. B. F. Miles, vice-president, and C. D. Smith
represented the company.
H. A. Cleverly of Philadelphia was present and kept his

promise "I'm with you, 'tis true, 'tis pity.'
"

Geo. B. Prescott, Jr. displayed samples of the Kerite

wires and cables.

The Western Electric company of Chicago was repre-

sented by C. A. Brown, manager, and John Young.
The electrical specialties of H. T. Paiste of Philadel-

phia were displayed by Wm. R. Hood.

Lewisohn Bros, of New York were represented by S.

Rosentamm, who reported a recent sale of tamarack cop-

per to a European company. It is said that this copper a

year ago was entirely unknown abroad and that a demand
for it is springing up for certain kind of manufactures.

The Chalmers-Spence company of New York distributed

a new catalogue descriptive of its asbestos manufactures.

Dr. Allan V, Garratt, who was present at the conven-
tion, reported the incorporation of the National Electric

Construction company under the laws of Maine, He has

been elected general manager of the electrical and engi-

neering departments. General Benjamin F. Butler is pres-

ident, A. H. Sawtell, vice-president, Hon. S. M. Childs,

general manager, and T. H. Pearse, treasurer. The capi-

tal stock of the company is ^2,000,000, and F. Z. Maguire,
iS Wall street. New York, is financial agent, and handles
the securities of the company. The maia office is 620 At-
lantic avenue, Boston.
The "C. & C." Motor company of New York was rep-

resented by H. L. Lufkin and A. M. Hall.

Wm. E. Cunningham of Philadelphia showed some sam-
ples of anew insulating material which he calls "Cunning-
hamite."

Partrick & Carter of Philadelphia were represented by E.
Ward Wilkins.

The Consolidated Fruit Jar company of New Brunswick,
N. J., was represented by F. P. Wisner.
The Bryant Electric company of Bridgeport, Conn., ex-

hibited the Bryant double-pole switch, a new rosette, a
a new style socket and the Orford pendant. The com-
pany was represented by W. C. Bryant, treasurer and gen-
eral manager, and ]. &L Orford

C. G. Young of New York, inventor of the automatic
safety cut-out, was present at the convention.

The Wenstrom Consolidated Dynamo & Motor company,
Philadelphia, was represented by Wm. Hazelton, and
W. A. Stadelman. The exhibits of the Wenstrom motor,

street car gearing, and model of the electrically actuated
elevator were made by the United Electric Equipment com-
pany, which is the agent for the Wen?trom Consolidated
Dynamo company.

The Eastern Electric Cable company of Boston was rep-

resented by H. H. Eustis, president.

The Standard Paint company of New York exhibited

samples of the P. & B. conduits. The company was rep-

resented by W. W. Castle.

R. T. White of Boston was present at the convention.
The Electrical Supply company of Ansonia and Chicago

was represented by Chas. WirtsandF. B. Piatt.

One of the m'>st interesting exhibits was that made
by the Interior Conduit & Insulation company ot New
York. On a handsomely designed sample board was dis

played a large variety of the company's interior conduits,

cut-out boxes, covers of unique design for cut-out boxes
etc, The development of the business of the company in

a single year is almost unprecedented in the electrical

world. About a year ago the company began to introduce

a paper conduit; since that time a great variety of auxiliaries

has been designed, which makes the system complete in

every particular. During the last year the company has
built a large factory, but finding its facilities still in-

sufficient it acquired 7 floors of the factory of Bergmann &
Co. of New York, and now is erecting a second factory.

The demand for the conduits manufactured by the company
has been so great that it has found it absolutely impossible

forittofill the orders on time. E. H. Johnson, thepresident
of the company, says this about the concern: "It is the

youngest and most gigantic industry in the whole electrical

field." The company was represented by E H. Johnson,
president; E, T. Greenfield, electrician; and E. W. Little.

The interests of the Standard Underground Cable com-
pany were looked after by F. E. Degenhardt of Chicago.

C. S. VanNuis, the manufacturer of New York of the
Ajax switch for all heavy electric lighting, railway and
power circuits, was present at the convention. The
switches are simple in action and construction, and neat
and compact in design.

The weather at Cape May was warm enough so that

bathing was a most enjoyable pastime. From 12 to 1

every day most of the delegates and visitors were to be
seen in bathing suits on the beach.

The music furnished by the orchestra at the Stockton
was all that could have been desired.

President Harrison did not attend the convention as it

had been hoped he would be prevailed upon to do. Tired
out by the assiduous attention of office-seekers, the presi-

dent of the United States was too much fatigued to visit

the convention hall and address the delegates. A large

number of the delegates drove to the famous cottage of the

president at Cape May Point, and inspected the building to

their satisfaction.

Every evening some informal entertainment was given in

the assembly room under the direction of the reception

committee, C. W. Price and W. H. Temple. On Tuesday
evening C. M. Paine, of New York, sang several solos,

accompanied on the piano by George M. Phelps. A hop
was in order each evening. Willard L. Candee, of New
York, was floor manager.

CORRESPONDENCE.
Kansas City, Mo

Kansas City, Aug. 23.—At a directors' meeting of the

Inter-state Water & Electric Power company last week

John B. Colton, of the Kansas City Loan company of this

city, was elected president; John G. Jofins of Kansas

City, Kan., was elected secretary, while the directory re-

mains the same as before for the present.

D. B. Carlisle of Kansas City, Kan., has given out the

information that work will be commenced upon the great

dam across the Kaw within ten days. The point selected

is one mile south from the South side city limits of Kansas

City, Kan., in section 18, township 11, range 25. The

plans of the company have been fully devised and the cap-

ital to carry out the project has been secured.

President Colton was conservative in his statements re-

garding the enterprise. He admitted that the company

was preparing to go to work at an early date on the plant,

but would not specify the time. Several New York capi-

talists were present at last week's meeting, and while they

have not subscribed to the stock of the company, it is in-

ferred that they will do so as soon as certain riparian rights

have been secured, having confidence in the project.

The company proposes to accumulate 6, coo-horse

power from the dam across the Kaw. Every horse power

can be let now, but the company will make no contracts un-

til the plant is put in. Two large manufacturing concerns

offered to enter into a lease for a term of twenty years yes-

terday, but they were denied a lease for the present. One

point upon which the members of the company are silent is

the rumored attempt on their part to purchase the Consoli-

dated Electric Light & Power company's franchise of Kan-

sas City, Kan. Rumors to this effect are neither affirmed

nor denied, but the matter is in direct line with their enter-

prise. To control this franchise a large sum of money

would necessarily be involved. President Colton has charge

of the financial end of the concern, and it is understood

that he has virtually placed all of the stock. The construc-

tion company is now being organized.

In behalf of the power company Nicholas McAlpine

will probably receive this week from the Grinter syndicate

its figures on the proposal of the company to buy the ri-

parian rights of the syndicate's property on the Kaw river

near Muncie. The Grinter syndicate is composed of

Henry Swingley, Frank Hasson, J. B. Chapman, Charles
Lovelace, W. H. Bridgens and O. D, Hurt, and owns a
tract of land lying on the north side of the Kaw river and
containing 502 acres. It has a frontage of one mile on the
river and the right to the use of that is what the Inter-

state company wants.

The members of the land syndicate were out yesterday

lookin^^over the ground and decided upon an offer. They
seemed much impressed with the feasibility of the gigantic

scheme of the Inter-state company.

Changes are contemplated in the Thomson-Houston
agency here, Charles A. Rusling, the agent, going to Chi-
cago about Oct. r, to enter the company's railway depart-
ment. C. A. Ross will still represent the company here.

W. R. Ross of St. Louis has secured the franchise for

an electric light system at Maryville, Kan. It will have a

capacity of 650 incandescent lights and 30 arc—alternating

system. Thomson-Houston machinery will be used. The
Western Engineering company of this city is preparing the

plans and specifications.

Ccuncilman Thomas has announced his intention of pro-

posing an amendment to the charter which will give the city

power to make a contract for lighting the city for a term of

years. He said to-day: "As the charter now stands the

city is unable to make such a contract. We deal with the

electric light companies on a monthly basis, and it stands

to reason that they cannot make a rate under such circum-

stances anything like as low as if they submitted bids un-
der a contract for a term of years. This is one reason why
we are now paying such excessive prices for our electric

lights. If, after such an amendment was passed, the pres-

ent companies wouldn't make a rate, there are plenty that

are willing to enter the field on the basis, say, of a five-

year contract.

"I don't believe I would be in favor of making an elec-

tric lighting contract for a longer term than five years. It

is different in contracting for water for instance. Twenty
years hence the water will be just the same, will flow by the

city just as it does now, and the probable actual cost of

supplying it will be about what it is now. With electric

lights it is different. Improvements are always being made,

and the cost may at any time be largely decreased by such

improvements. For that reason I do not believe I would
favor a contract for a much longer term than five years.

"Minneapolis is taking up the light question in dead

earnest. A committee of the council recently made a trip

through the eastern cities looking into their systems of

government and their public improvements, and the com-

mittee will soon report in favor of the city owning its own
electric lighting plant. Alderman Potter, of Minneapolis,

estimates that $250,000 will pay for a plant large enough to

light the city, and says that $40,000 a year will run it. He
calculates the total cost, including plant and operating ex-

penses for three years to be $370,000. Minneapolis is now
paying $140,000 a year for light; three years' payments

equal $420,000. In other words, the Minneapolis commit-

tee figures that in three years the city would have paid for

its own plant and have $50,000 in the treasury; or, by sim-

ply paying interest on the plant and operating expense?,

the committee says that the city would save $roo,ooo a

year.

"We must be paying about what Minneapolis does every

year, and as the city grows, of course the expense will be

much heavier. I think the cost would be very materially

reduced by making a five-year contract, and simply men-

tion Minneapolis to show what other cities are doing. Un-

der our charter, as it stands, we can't make a contract, and

the amendment I will introduce will give the city power to

do so if it is thought best."

The Consolidated City & Chelsea Park Railway com-

pany of Kansas City, Kan , which is now engaged in con-

structing the extension of the elevated road to the South

side, has e.\ecuted a deed of trust to the Metropolitan Trust

company of New York to secure $100,000 in mortgage

bonds issued for the purpose of carrying on the construc-

tion and equipment of the proposed line. The bonds are

of the denomination of $1,000 each, running twenty years

with 6 per cent, interest, payable semi-annually in New
York. It is now stated that the construction of the new

electric line will be pushed as rapidly as possible and that

in a few weeks the line that will afford rapid transit between

the North and South sides will be in operation. P.

Milwaukee, Wis.

Milwaukee, Aug. 23.-Henry Yillard has invested heav-

ily in Milwaukee street railroads and electric light plants,

and he is at p-esent involved in a war with Milwaukee

capitalists. The dispute is over street railway franchises.

Mr. VillarJ, as the Western Electrician stated in

its last number, has purchased outright the Cream City

railroad, the second largest system in the city. The line

runs frcm the extreme northeastern part of the city to the
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extreme Dorthwestern and soulhwestem corners. The Mil-

waukee & Whitefish Bay Raijroad company, which atpres-

ent operate dummies from the Cream City's norlheastem

terminus still farther north to Whitefish Bay, is preparing;

to build an elcctr'c railway which would practically parallel

the Cream City lines. The company is composed of Mil-

waukee capitalists and Charles F. Pfister is its president.

The northeastern part of the city is so platted that the only

practicable route through it. in order to allow the P6ster

company to connect its new down town lines with the dum-

my line, is by way of Warren avenue. Boylston street.

Cambridge avenue and North avenue. On Monday. Aug.

10, the common council passed an ordinance giving the

Pfislcr company the right to build on these streets and the

other thoroughfares covered by the Hinsey east and south

franchises, which had lapsed. On the same day the Vil-

lard syndicate, through Henry C. Payne, its local represen-

tative, placed gangs of men at work laying tracks on War-

ren avenue, Boylston street. Cambridge avenue and North

avenue. At that time the Pfister company's franchise had

not been approved by the mayor and the company was

powerless to resist the Villard inroads upon what it consid-

ered its territory. But it soon found a way out of the dif-

ficulty. One of Mr. Pfister's friends is a Cambridge street

property owner and he speedily secured an injunction,

stopping work on that street.

It appears that in July, i SS4, the common council

granted the Cream City Railroad company the right to ex-

tend its Farwell avenue line to Bradford street, and to ex-

tend its North Water street line to the North avenue bridge

by way of Warren avenue, Boylston street, Cambridge

avenue and North avenue. The extension on Farwell ave-

nue to Bradford street was built but nothing was done un-

til the present time on the other lines, although the fran-

chise was granted six years ago. The ordinance provided

that the extension to Bradford street should be built within

a year, otherwise the franchise would lapse. The Villard

people claim that the company complied with the ordinance,

while the Pfister company claims that the franchise lapsed

long ago. On Tuesday the Cream City company secured

an injunction restraining the Pfister people from building

under their new ordinance. The Pfister company, in the

meantime, had done enough work to protect the approach

to North avenue bridge, across which it intends to build in

order to reach the western city limits. The Cream City

company, on the other hand, was the recipient of an in-

junction stopping work on Warren avenue. The company,

however, put its men to work on Boylston street and

North avenue.

On Wednesday morning the fight was renewed in the

mayor's office. The Cream City company tried to prevent

the mayor from signing the Pfister ordinances. Payne,

Pfister and their attorneys were on hand. When argu-

ments were made Mayor Peck said that he would be guided

by the common council and the city attorney, and he ac-

cordingly approved the ordinance granting the franchise to

the Pfister company.

On Thursday morning an injunction was served upon the

Cream City Railway company restraining them from doing

any more work on the disputed streets. They had done

most of the track laying, however, and the workmen were

put on the North Water street extension.

Judge ("filson, who presides over the court in which the

Cream City company took out its injunction, is out of

town, and the Pfister people cannot secure a dissolution of

the order uniil he returns. Judge Johnson, from whom
the Pfiste. people secured their injunction against the

Cream City railroad, is in thecicy, but the Villard company

does not seem to be in a hurry to break the deadlock.

Matters rested until Sunday, August 20. On that day,

while the Pfister people were either fishing or at church,

and when it was impossible for any injunctions to be ob-

tained, the Villard people quietly began work in another

part of the city—the North Side. They put down tracks on

a portion of North avenue, to which the Pfister company

had secured the tight of way with the understanding that

other rompsnies were to be allowed to pass over the tracks.

The Villard people had actually been granted the use of

what tracks the Pfister people might build there, but hur-

ried to the front themselves and laid their own rails. Mr.

Pfister, however, felt secure in that quarter, acd did not

do anything to prevent the work or to have the rails taken

tip. The Milwaukee City Railroad conpany has built

tracVs under a non-exclusive franchise, on Broadway, be-

tween Martin and Michigan streets. The common council

had granted the Pfister people the use of the other com-

pany's tracks on Broadway. The Milwaukee City Rail-

road management, however, had nothing except tracks on

Broadway, and on Tuesday the Pfister company began to

erect poles and string wires along the Villard tracks It was

simply reversing the affair on North avenue. Mr. Payne lost

no time getting out an injunction restraining the Pfister folks

from doing arty .more work on Broadway, between Martin

and Michigan streets. The Pfister people then started in

on Broadway, between Michigan and Huron s reels, where

the Villard company has built tracks under a non-e.\clusive

franchise. This was done on Thursday, the day of the

Republican state convention, when Mr. I'ayne was so busy

with politics and platforms that he had no time to devote

to street car affairs.

The Pfister people next went to work putting up poles

and stringing wires on Cambridge avenue, one of the streets

covered by the injunctions of each company. Mr. Pfister

claimed that the injunction against his company simply re-

strained it from lajing tracks on Cambridge avenue, but

the other side secured an order to show cause why the

Pfister people should not be punished for contempt of

court. The matter will be argued before Judge Gilson on

September i.

The Villard syndicate will expend about |f, 600.oca in

equipping the Creim City and Milwaukee City lines with

the overhead system. Mr. Payne states that the roads will

be entirely rebuilt. New rails will be laid and the roadbed

rebuilt at a cost of $450 000. On the main line a 70-pound

girder steel rail will be pjt down and on the branch lines a

60-pound rail. The electric equipment, consisting of

power, motors, new cars, poles and wires, will cost from

$1,100,000 to $[,200,000. The Sprague system will be

used. Trussed poles have been adopted. The Milwaukee

City lines on West Water street, and the Cream City lines

on Huron, Martin and East Water streets will be convened

into a belt line. All the street railway lines will strike the

belt line at some point, so that passengers will be able to

go to any part of the city without the least inconvenience.

The bids of the Badger Illuminating company and the

Edison Electric Light & Power company for furnishing

street lighting, the former at $112,50 per lamp and the lat-

ter at $1 13 per lamp, have been referred by the common
council to the committee on street lights. There is a

probability that new bids may be solicited. There is a

good deal of talk about a combination of the big electric

light companies to maintain prices.

The Wauwatosa Motor railway is nearlng completion,

and it is announced that the road will be in operation by

Nov. I. It is not yet decided whether electric motors will

be used on the line. C.

Pittsburg, Pa.

Pittsburg, Aug. 23—The Duquesne Traction company

is pushing with all possible speed the construction of its

street car line between Pittsburg, East Liberty and Wil-

kinsburg. The suburb, of Wilkinsburg, the terminus of

the line, is seven miles from Pittsburg, and it is likely that

a 5-cent fare will prevail for the entire distance. The
Pittsburg Traction company, which has a very good thing

in its cable system between Pittsburg and East Liberty, is

looking with envious eyes upon the Duquesne company,

and there has been some talk of consolidation. The Pitts-

burg people have also been threatening to reduce to three

cents the fare between the city and East Liberty as soon

as their formidable rival shall be ready for business. The
Duquesne company's line parallels that of the Pittsburg

company for a portion of the way between Pittsburg and

Liberty. Conservative obseivers are of the opinion that in

view of the rapid growth of the east end districts of the

city, there will be business enough for each of the com-

panies, and that there is no necessity for their cutting each

other's throats. Of course the public would be well pleased

with a 3-ceut fare.

A fine new incline railway has been put in operation

from the South Side of Pittsburg to Mount Washington, a

thickly populated hill. It is known as the Pittsburg In-

dice Railway. The equipment is of the very best. The
engines are models of their kind, and the cars are fitted up

n the most modern and convenient fashion. This incline

s to be operated as an adjunct to the Pittsburg and Bir-

mingham Traction company, which is earnestly at work on

its line preparatory to changing from the motive power

supplied by the mule to that afforded by electricity.

One of the most prosperous electric lighting companies

in Pennsylvania is the East End Electric Light company

of this city, which is obliged to add to its dynamo capacity

every now and then, and to constantly extend its lines.

These additions and improvements cost money and because

of the necessity for them, the company has not been able

to figure largely as a dividend paying corporation. But it

has a great future before it, one which will beyond a doubt

prove satisfying to the stockholders.

The Dravosburg, Mendelssohn & Elizabeth Electric

Street Railway company is the latest Allegheny county

street railway corporation to apply for a charter at the state

capital. The charter has been granted and the company

will set about the building of its line without delay. The
line will be seven miles in length and will connect the

. towns of Dravosburg, Mendelssohn and Elizabeth. Forty-

five thousand dollars is the capital of the company. The
men who furnish it hail from McKeesport and their names
are James E. White. John Haben, John K. Skelly, James
L Devenny and Joseph A Skelly.

The city lighting system of Allegheny, which is run on

the tower plan, is to be improved in the near future by the

addition of 10 towers and too mast arms. It seems there

has been complaint from some parts of the city that the il-

lumination is not just what it should be. and the city

fathers being anxious to pleaFe the whole populace are will-

ing to remedy the defects.

The Squirrel Hill Railway company which, as was noted

in this correspondence, recently fell into the hands

of a receiver owing to lack of funds, is to have an oppor-

tunity to push its line to completion. The receiver has

been granted permission by the court to borrow $5,000 to

be devoted to the work. The city is now making objec-

tions to the proposed route of the Squirrel Hill railway,

which touches Schenley park. It will probably be necessary

to make a change in the running of the line to the end that

the new pleasure resort may not be encroached upon. The
residents of Squirrel Hill are anxious that the road be

linished soon, as at present they are engaged in envying

their fortunate neighbors who are enjoying rapid transit

advantages. E H. H.

Nashville, Tenn.
Nashville, Aug. 23.— All the local electric companies

are pushing the work of construction of new plants and
lines or extending and improving those already established

.

The Nashville Electric Railway & Power company and the

Citizens Rapid Transit company have arranged to connect

their lines.

The United Electric Railway company's passenger and

office building is progressing. When this building is com-

pleted every car of the entire system—absut 60 in all—will

pass through it one time on each trip, and in it all trans-

fers will be made. It will contain the business offices of

the company, passenger waiting rooms, etc. The company

has just received four handsomely furnished cars from the

Pullman Car company. They are marked "Woodland &
Broad street," and will be run as through cars from the

extreme east to the extreme western limits of the city with-

out change, and for one fare. The company has its own
shops and does all its repair work.

The Capitol Electric company is installing too arc lights

for the city. The stationary motors furnished by this com-
pany are giving satisfaction. Electric lights for private

houses are becoming so popular that new houses in this

city are wired. This has necessitated a revision of the city

building and inspection laws, and some rigid amendments
have been adopted. B.

Slate Quarries in the United States.

There are many interesting facts presented in the report

of Dr. David T. Day, special census agtnt, on the question
of mining slate. The greater part of the product of the

American mines is used for roofing purposes, but of late

the demand for slate for insulating purposes in the manu-
facture of electrical devices has rather stimulated the busi-

ness. There are 206 slate quarries in the United States,

of which 104 are in Pennsylvania. Vermont has 60 and
New Vork 16. Maryland and New Jersey have 5 each,

Georgia and Maine 4 each; Virginia, 3; California, 2; and
Arkansas, Michigan and Utah, i each. That in Utah,
however, was not operated last year. The total value of

the production of iSSg was 13,444,863, the cost of the pro-

duction $2,823,668 including wages of employes amount-
ing to $2,209,344. Over $10,000,000 are invested in these

enterprises, including land, buildings and fixtures, live

stock, machinery' and supplies on hand and the necessary

money for operating expenses.

Some of the facts presented in this report are quite

interesting. For instance the quarry at Arkansas repre-

sents a capital of $610, divided as follows: land $500;
building and fixtures, $10; live stock, tools, machinery
and supplies on hand, $25; cash $75. The employes
number seven men—one foreman, two quarrymen and
millmen, one mechanic and three laborers. The cost of
operating the quarry last year is reported as $4,295 and
the value of the productions $240. It might be interest-

ing to note that the name of the company and the addresses

of its officers are omitted from the list which is appended
to the report. This may indicate that the owners did not
find it advisable to continue the undertaking.

Although New Vork ranks third in the number of its

quarries, it does not hold that position in the relative value

of the property. Maine which has only 4 quarries, ,'4 the

number in New Vork, produced slate valued at $214,000
while the output of New Vorks was only $130,603. The
Maine quarries represent an investment of $641,000 while
those of the Empire State are rated at $296,180. The im-

portance of this industry to Pennsylvania may be realized

when it is shown that it represents a capita! of $6,823,002,
and gives employment to 3,567 hands. The wages of these

employes amounted to $1,283,530 last year. The total

operating expenses aggregated $1,7-9,163 whilethe output
was valued at $2,011,776. What is known as the Bangor
region in Northampton County, Pa., is the most impor-
tant in the country, including quarries at Bangor, East
Banger, and Mount Bethel. The only red slate produced
in the country is found at Washington County, New York.
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EttoENE F.. Phillips, Ptesident. W. H. Sawteb, isco'y and Electrician.

AMEEICAIT ELECTRICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Coverea

Wire, Lead Eocased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

p. €. AGKPBn&Nt 4£eilt.

Eugene F. Phillips, President. JoHU Carroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS
(LiailTBO.)

Office and
Factory,f ^St. Gabriel Locks, Montreal, Canada.

AU. SIZES

AND
QUAUTIESMICA

For electrical Purposes.

ETJ&ENEMTJNSELL&OO..
218 Water St.. New York.

Make

Anything
IN BRA5 5

Turner Brass Works

LASALl£AVC

CHICAGO.

--MANUPACTUREBS OT—

ELECTRIC LIGHT WIRE,
.Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords,

FARADAY CABLES.
cc 99

9

Insu/af/on Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Insphctob of the Boston Fire Underwriters* Union, under date of March
^9, 1S86, he Bays :

" A Thoronghly Reliable and Desirable Wire in E^-ery Respect."
The rubber used in Insulating onr wires and cables is specially chemically prepared, and is guaranteed

to be waterproof, and icill not deteriorate, oxidise or crack, and will remain flexible In extreme cold weather
and not affected by heat. The insulation Is protected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compound. -;vhlch Is water, oil, acid and, to a very great extent, fire proof.
Our iTisulation tcill prove durable lohen all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric Lights from stocK. Cables mad«
to order.

EASTERN ELECTRIC CABLE COMPANY,*
' 61 and 63 Hampstairo Street, Boston, Mass.
ffENKT' A. CLARK, General Manager. • HERBERT H. EUSTIS. Electrician

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr light Double Dynamo Belts are always made from centers of whole
hides extra stretched.

f W . H . SALISBURY SiCO.j Chicago, III.

A. H, GARDIMKR CO., Milwaukee, Wis.
TODD & STANLEY CO., St. Lonie, Mo.
ENGLISH, MOBSE & CO., Kansaa City, Mo.

( Main HoaBB, Indianapolis.
E. C. ATKINS & CO.,^ Branch Honee, Memphle, Tenn.

Chattanooga, Tenn.

^^rXBTESXT .a.a-ElTE3 :

Tia::E3

Crocker-Wheeler
PERFECTED MOTORS

Develop Full Power at Half the Speed of other

Makes and are. Therefore, Noisefess.

WORKS:
\\% Washington and 13th Streets,

NEW YORK.

aiA19fTAI9IS ITS RATED CAADLK FOW£B.

Sunbeam Incandescent Lamp Co.,
Corner Randolph and Canal Sts., CHICAGO, ILL.

iBtherpcogDized Best Snbslitnte
for Hard Rubber in the market, and
need b; the leading Electrical Honees
in the cotintry. We mannfactnie all

kinds of

mmm mm\ii,
also Sheets (which can be sawed,

drilled, fumed in a lathe, etc), Jar

Covers and Fittings, Switch Bases

and Handles. Cut-Outs, BeM Boxes,

Annunciator Dials and Handles, Push

Buttons, etc.

We Claim to Mannraetare THE VERT UATERIAL Wanted by the Electric Trade. Send for Estimates and Prices.

THE FIBRONE MFG. CO.,
Oflice, 35 Warren St. Factory, 300 and 302 ^lonroe St., SIEn' VORK,

vi-0 Hf^
INSULATED WIRES AND GABLES,

Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, ... 13 Park Row, NEW YORK.
_THADE tdABK.

BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

'ri'f>T)^ ELECTRIC MANUFACTURIIMC CO.,
J^J^^^I^^^^^ JL MANUFACTURERS OF

flOTOMATIC ELECTRIC MOTORS
In all Sizes from One-half H. P. Upward.

High Efflciency, Perfect SegtdaUon, Superior Workmanship, Ease of

Management, Sem,arkable Simplicity, Etc., Etc.

For Electroplating, Electrotyping, Copper Eefining, Etc

BRANCH OFFICE;
/lew rOHK, 33 Chiii-cli St.

KANSAS CITY, Rlalto Building.
BOSTON, 111 Arch St.
New ORLEANS, 101 Camp St.

PHILAOeWHIA, SOe Commerce St.

CHICAGO, 329 Rookery Building.

The EDDY ELECTRIC MFG. CO., - Windsor. Conn,
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''- E. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AND ELICTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BRANCH 8T0RB-

2134 Michigan Avenue,

YOU
makt^ a mlslakt- il vmi ilmi't buj- your Klecirlcal

Siipiilles Irom F. i *'.. Clevelaml. U.

LOOK AT THKSK PRICES :

f»,i» Ory EatterW-s. larcp bIip, ^.Kt; $-J.OO Iruii Box
Ih'IK. ;(-im'Ii. 4'.'o, ; lac- BrnriZf Push Uuttotis, 'iSc, ; 25c.

W.mkI I'lish Biiltons, assiirtPd. 7c.; 50c. Swltclie-s, oiii-

pulut.lOo.; lOr. Boll Haiik'prs- Staples. |wr lli. IV-; $1 .00

U'claiiclie Baltcrles. l>e«l umdp. 44c,; t^l.lS Spark CuHk.
Hluche.s $1.50; JIO.OO Mwilcal lialterles. $3.50. Sond
for Catalotfiit' No. ti.

Fletcher & Fletcher Electric Co.. Cleyeland. 0.

FRANK T. BROWN, Late

PRIBCIPAL EXAMIHER ELECTRICITY,

n. S.PATEHT OFFICE,™--

Bntterworth, Hall, Brown & Siitli,

rntent Attomeyi,

2B-26 HONORE BUILDING. - • CHICAGO.

Two complete sets o( U. S. Electrical Pateots.

FOR SAIaE,
One 1 5-light 50 volt Dynamo
One 2.5-light 60 Tolt Dynamo
One .)0-liglit 50 Tolt Dynamo
One 7 5-light 110 volt Dynamo
One lOO-light 1 10 volt Dynamo
One 150-light 110 volt Dynamo
Inclnding Lamps ami Holders.

I. W. COLBURN & CO..
FITCHBURC, MASS.

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Zalecfrical Expert^
DESIBNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large DynamoB and Motors for Special Work
bailt to Order. Coal Mining Hanlage

a Specialty.

ELECTRIC LICHT REPAIRINC.

BLECKERT & NELSON,
MANLTACTUBERS OF

Electric Light and ComblnatloD Flitnres,

We make acpecialty of faroiehlDg the trade with
Electric Brackets, Electroliers, Poitables, Com-
bioation Brackete, and small llxtures of all klnda.
Being manafacturere we can give loweet prices.

OFFICE AND FACTORY:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

FOR THK

festern Electrician

8 1.GO.

MANUFACTURCR3 OF AND DEALERS IN

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Lif/lit and Street Railway Ooodif a Specialty,

WF.Xn FOB CATAliOHDK AWP WPKCIALi FUIOKW.

ELECTRIC MERCHANDISE CO
II Adams St., Puii:aTBuiid.g, CHICAGO. ILLPullman Bu

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
Cataloeaes Famished. Correspondence Klollclted,

Office and Salesroom, i I Adams Street.

W. R. MASON, - - General Manager.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

STILWELL&BIERGEMF6.C0.,

DAYTON, OHIO.

PURDUE SCHOOL OF ELECTRICITY.
New laboratory, fitted with best appliances, dynamos, storage batteries, and appa-

ratus from best makers. A complete and thorough course In general machinery and
electrical engineering. Send for catalogue.

PURDUE UNIVERSITY, La Fayette, Ind.

EMPIRE CHINA WORKS,
144 to 156 Green St., Green Point, BrooHyn, E, D., N. Y,

HARD PORCELIVIN ELECTRICAL SUPPLIES,
INCLUDING

Hnitrh Basrs. Oat-Oat Baxe>, Cleats. Circuit Breakers,
Mashlass. Kaobs and other Insalators.

The T ody of our goods Ib made non-conductive. Our ware ie the moat
rienee and is coneequently 'he moat non.absorbent that can be produced,
eing the TRUB flARD PORCELAIN. .

POND
ENCINEERINC CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE.

8PBCIAI.TIES:—Armington ASIms Engines, Steel Boilers, Standard Rocliin? and Sheffield
Grates, Lowe Heater, Hoppes Puriller, Pond Separator, Blalie Pump, Korting Injector, Etc.

Send to the Nearest OfTlee for Latest Catalosue.

SYNOVIAL DYNAMO OIL.
SECOND TO NONE.

Free from gam or aclde. By refllterlng can be
need continually. Adonted by the largest Btec-
tric Plants of the West.'

S. TAUSSIG. Agt., 45 River St., Chicago.

Write for Prices and Samples.

YOU WILL ODLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers.

REGULATION-DURABILITY

km^ SIMPLlCnY'SELF-CDNTAINED'

THE JOHN T.NOYE MFC CO. BUFFALO. N.Y.i

FAIRBANKS, MORSE ^ CO.,
St. Louis, Chicago, Kansas City, Denver, Omaha, St. Paul

G. A. HARMOUNT,
MANAGKK

MITOR ELECTRIC CO.,
14^9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES
WESTEKN AiJKXT FOit

ALFRED F. MOORE
(f»TABLISIll.;i> Isid,

ELECTRICAL WIRES AND GABLES.
i!;hl, Anminciiitor and OHli-e Wires, Ini.':in(li"^ccnt und Ballcry ConlS: in

fiu'l every kind i»f Wire known to ili(_' KIcetricul Tnule.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CE^l^E.BRAXKD 'WATER 'WItKEL as particularly adapted to their use,

on account of its remarkably !!!>tea€ly motion, bicrh $»peecl
and srreat Kfficieney, and lar;>;e i.'ai>acity, forits iltameter,
being.double the Power of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction, in the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-

ful effect g'uaranteed.
t$END FOB CATALOGUE AND PARTICFI/ARS.

Our Horizontal "Victor" is highly recommended, as no geai:; are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VBCXOF".
XURBIIN'ES arranged on a horizontal shaft with Cast-Iron Flume. Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

/^I /%Dir r^ADRON CO., MAKERS or HIGH -GRi-GRADE

UGHTINa
Bell Hangers' Hand-Book,

BADT, $1.00.

Dynaiio Tenders' HaDfl-Book,

BADT, SI.00.

ELEMENTS Of ELECTRIC LI&HTING.

ATKINSON, Sl.50.

All three Booke, to one addreee, cash with
order, 83.00.

ELECTRICIAN PUBLISHING CO.,

e LAKESIDE BUILDING, CHICAGO.

E

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221- 1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH, MORSE & CO.

VnS. S- TURNER, J. LESTBB WOODBEIDGB.

WOODBRIDGZ: & TURNER,
Electrical Engineers and Contractors.

C0]U:PE.£TB KqUIPHBHT OF EI.EGTBIC BATLTVAYS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Bstimates Snbmitted.
74 Oox-tXa.3ica.t Street. lO'e-^T^ 'S'oxrls..

ELECTRICAL WOOD.

Telegraph
, _

Telephone.
J-
CROSS L ARMS

Electric I.ight ) E
S

C. H. HOLMES & CO.,
Room 410, Com'I Bill's, St. Louis, Mo.

LAWINAR FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St„ Boston, Mass.

Incandescent Lamp Co.,
1912-1914 Olive Street. St. Louis, Mo.,

MAMUFACTUBEBS OF

IHCAHOESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

^XLl-y IVCa.xx-u.fa.ot'u.X'ex-s of X'ure Oox^x^^z* ^exu-pexred. for

Brush Copper, Commutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.

Eastern Office: 35 Broadway. General Western Office: 225 Dearborn St., Chicago, III. Factory; North East, Pa.

HOI-MES, BOOXH «& HJLYIDEITS,
FACTORIES: WATERBUBT, CONN.

HANVFACTUBBBS OF

BARZS ANU IZffSUIiAT'ZSD TTITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomeljr 6nished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Woisted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establisliinent is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of :EI.£3^.A.7£1S, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE ^W^OBKS,
No. 1426 CALIOWHILL STREET, PHILADELPHI i, PA.

WESTERN ELECTRIC CO.,
WE ARE THE EXCLUSIVE WESTERN AGENTS FOR THE SALE OF

A. G. DAY'S KERITE WIRES FOR TELEGRAPH, TELEPHONE, AND ELECTRIC LIGHT USE.I, Ikkkl MVIII.,

FxaxcES oiT .A.rrx.io.^'X'ioiT.

CHICAGO. NEW YORK.

The New American Turbine Water Wheel.
PAETIOUIAELT ADAPTED TO DSIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efflclency at all stages of gate, steadiness of motion and

easy working gate, the conatraction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

SEND FOR CATALOGUE
Illostratlng various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, O.
SUCCESSORS TO

STOUT. ailLLS A TEMPJLE,

THE MONON ROUTE
Aironl^i choir.' nf Fuiir 1 1> VasI Trains each

%vay. coiiiiiir'ncliit; .lum- 1, IKK),

EVERY DAY AND SUNDAY, TOO
III I'lillmaii'.s Patent t'erTt'ctcd Safely VeHtllmleil liultft

Sleept'nt and Chair Varn K-twi-oii

- C1IICA(;0 and the OHIO ItlVER.
Tli'-.-uA are all hiiIIU pullnmii trains ut latosl ilcslirn

aii<l hii|irr>vi'iiir-ritK. nonslBtlnif of Klouant Day I'oaclies,
(halrCars, 1 !<iin|tiiHlU- Tars. Dlnlntc 4'ars and tlie very
tiiicst nf iiiiircl sifoplnK Cars, eiiuliipcd wltti Piillinan'H
l'.-rf.«[«(l .Safi'ty Vent lliii Iff*.

Trains from Ulnciiinatl and the S^iuttiooHt. and frmn
L<iiibvllli> and tlit* Si^iuth, arrlvp at ChtcaRn In uiiipio
lltiii' t<i cnnnpct with thR ninnilnc and eveiihiK Taat
trains for Mllwaukf.-, Mlnncaimlls, SU I'aiil. Omaha
an<l all i>«iiit.s In thi- NnrCh^M':^!.

.Moniliik' ami rvniiiji; ("iiiicrilnns made both at
l„'iiilsvllle and Clriilnnatl lUth the Fast KiprefuTrnlnH
I if cdiiiiiTilnn llrma for MeniphlH, Knnivlllo. Now
Orir;ins. .i;i<k.M>nvllle and all points Sonth.
At Jriillanaiioiifi connectlnns are made with all

div. Ilri

ifi-lal Features: Steam Heat. Electric Lljiht. Per-
trcu;l Safely Vesillml.-s.

[•'nr rales, throiit:!) and local .sclieUuleH, address any
'Mcket Agent ..r the :\Ionon Itonte.

Will. F. Itlack, lieneral Manager.
W. H, MrDocl, Tranio Manacer.
tlanies lliirkrr. General PastienRer Anont.

C, M. & ST. P. R. R.
The Northern Summer Resorts

of Wisconsin, Minnesota. Iowa and Dako-
ta, not foriretting the famous Excelsior
springs of Missouri, are more attractive
during the present season than ever before.
An illustrated Guide Book, descriptive

of a hundred or more of the choicest
spots of creation, on the lines of the
Chicago, Milwaukee & St. Paul R'y. will

be sent free upon application to A. V. 11.

Carpenter, General Passenger Agent,
Chicago, 111.

SPEAra& TUBES M WHISTLES,
Oral. Electric. Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS,

W. R. OSTRANDER & CO.,
2r, 23 and 2S Ann St. New York.

Factory, 1461 and 1463 DcKalb Ave, Brooklyn, N. Y,

" Send (or New Catalogue, out August 1st.

theEMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

iiii,Mwniv;.;iiiiiii]iiiliii!»

EI.EGTRICAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.

\A/XlTr*i»

Electric, Gas & Street Railway

FINANCIAL REFERENCE DIRECTORY

FOR imoo.

Llet of all Central Electiic Llclit and Power
Siutione, wiih Uapital ytock, OJUcere, Systems
lined, C'Bpacity and Niimlier of Lij^hte In nee,
Steaiii Plants. Hay (.MrcnltB, Kiid o( Wire and
Belts need and KlDanciai htaodlng.
LiBtof all Isolated Electric Light PlantB, with

Knniher and Kind of Lij;hf.e.

List of all yaw Compaoice, with Capital Stuck,
Onicere, Trice of Gas and Financial Standing, in-
clndlDtr all GuB CompanleB operating Klectrlc
Lk'ht Plsnte.

Liet of all Street Railway Companlee, with
Capital Slock, Officers, Miles of Track, Oaipe,
Kind of Kiil.Nuraberof Cars and lloises. Motive
Power, if Electric, Cable or Steam, and Financial
Standing.

Liet of all Telepliou(3 Exchances and Liceiifed
CoiiipanieB, with OHlcers and Financial Standing.
Financial Standing of all Maiiiifactnrers, Deal-

ers and Agents in the General Eleclrlcul World.
Price of all Public Lighting Contracta, with

NumbiT and Kind of Llglite, I lours BDroed, elc.

Rules and Reqalrements of all the Boards of
Fire Underwriters, Insurance Companies, etc.

HANDSOMELY PRINTED AND BOUND.

Sent express paid on receipt of $5; with
Monthly Corrections, $6; with Confidential Rate
Sheet, SIO.

ELECTRICIAN PUBLISHING CO.,

OJUakeside BaUdins;, CHICAGO.
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The EVANS SYSTEM ^ DRIVING DYNAMOS.
HUTCHINSON WATER, LIGHT AND POWER CO.

This cut of a ponion of the Hutchinson (Ksn-ias^ Water, L'ght
and Power Co.'s stallnn Is introducea to illubtrale slUl another way
In which two (ij-namos may be driven directly from an enelne.
There are many places where, owing to the shajie of the space
allotted to the engine and dynamos, this arrangement is most
desirable. In cases where the location permits, however, room can
be saved by using the arrangenunt shown In the blue print of
the plant on board Ihe Steamship •Porllaod" This arrangement
hasalsr a further advantage In that when both dynamos are in gear
the pressure nf one dynamo pulley on the eiigiue bearings is count-
erbalanced by the pressure of the other, and la cot all In one direc-
tion ; s Is usually the case in cnmm- n practice.

The plant In the new Shi* aud Leather Exchange Bnildlng in
Boston, Is nf the same type as thai shown In this cut. Two 650
light Mather dynamos are driven, one from the fiy-wheel, and the
other from the governor wheel of a Mcintosh &. Seymour Fnglne,

These two plants are instances where the advantages of our
system are unusually apparent. In the case of the station at
Hutchinson where the arc machine furnishes the current for street
lamps, and the incandescent machine for commercial lights, it is a
great advantage to stop and start either machine as the require-
menls of the service may require.

This is e(|ually true of the plant in the Shoe and Leather Ex-
change Building, For a portion of the day one machine will furn-
ish all the current necessary to supply what few lamps may be in
use; but later in the day. or in cloudy weather, the demand for
lights may be in excess of the capacity of one dynamo, and it will
then become necessary to throw In the reserve machine. This can
be done without even slowing the speed of the engine.

Thonison-Honstoii ^'Hff. D." and JEdison Xo. 16.
Running constantly since January, 1890, EVANS FRICTION CONE CO., 85 Water St.. BOSTON,

BERNSTEIN ELECTRIC GO

INCANDESCENT LAMPS
—roit—

ARC-LIGHT CIRCDITS.

SIMPLE. RELIABLE. DURABLE.

The only safe socket for series lamps, and the only

socket having insulating material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVENUE,
J30Sa70Kr, - AC^SS.

CHICAGO OFFICE, 190 Fifth Ave.. GEORGE CUTTER, Agent

W, D. Sahghnt, Preside nt. John A. BAEnETT, Vice-Preeident and Cons. Electrician.
E. H. CoTLEB, Treasurer and Manager. Fkank A. Peeeet, Electrician.

THE ELEKTRON MFG. CO.
79 and 81 Washington St., Brooklyn, N. Y.,

f

-MANUFACTUREBS OF THE -

PERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

UmM FieW Mapets
OF SOFTEST fHAKCOAl lEON,

HIGHEST

AWARD
AT

PARIS

EXPOSITION

BY MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtained than is possible
otberivlse.

Automauc Motors oi all sizes and for all pur-
poses. Automatic Dynamos
for Incandescent Electric

I,i 1,11,111- ..n LlgtitinE. Isolated Plants
Cf ^'for Stores, Factories, etc.,

"=i -"--^ a specialty. Moisture-proof
Motors and Dynamos for
ii.se iu Mines and damp
places.

,HT.R.OKCONM.TWDmsUUT,OHCO.

i7.. S-r

' /'T?

f ^^-z^o

3 ti on p^

OCa*f««^' p-f^"tubt^ of 1^ '^^'
Car^" -&

0">^'\'
vx3^-tti<a 3/i'

.a Siu

Interior Cord .rranH-,' , ^" ^"d Insulation Co,,

154 West 27th St,, .),» y ^

"''• "•.John.';on,
Dear. Sir:..

I^.«ply Jo yoi,r ]et-ercf n
"lation to the system ,„„,

''"*
'"""^^'"e In.

—-'. ever de.3ed
:::;"'

^

""^^" '---

-

D'lt ^ interior iriT-.-»
Oeen worked,™* „ .

"""'^'.ng. and that it has
^ " * '"^"iSally in a v„y s .,

your Comnany Vh^ ^
s-tcessfui manner oy"""^^ °^^"«lbiaity ana

' Of the points in its favor.
I yo'lrs vs£y tn.Jy,
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DERIVATION OF PRACTICAL ELECTRICAL UNITS.
By I, I kit. F. B. Baot and Pkoi-. II. S. Carhakt.

f^fricte:. A.111D, :7='s CTETi^'r^.

This is a ver)- handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Bioc.K.vPHiEs of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta. Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Found,

ELECTRICIAN PUBLISHING CO. 6 Lakeside Building, Chicago, 111.

FRANKLIN S. CARTER. CIUS. M. WILKINS.
— TRADING AS •

B. WARD W LKINS

PARTRICK ^ CARTER,
Manufacturers of and Deafers In Every Description of

Electrical Supplies.
SOLE PROPRIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND DURGLAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.
BSTABIvISHSD 1867.

Cataloeaes and Discount Sheets Trill be sent to those In the trade
upon receipt of application and business card.

©PEIGIAL AGEINTS
FOB THE SALE OF

PARTRICK &; CARTER'S
Patent Needle Annunciators

and Supplies.

DNITED EDISON MFG. CO, San Francisco, Cal.

N. WEST. ELEC. SUPPLY & CONS. CO,, - Seattle, Wash.

WOLFE ELECTRICAL CO,, - Omaha, Neb.

SOUTHERN DIST. TEL. & ELEC. CO., Birmingham, Ala.

THE STANDARD GABDDN CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric laight Carbons and 'Battery Material,

^y <^

SCHUYLER APPARATUS
IF YOU WANT THE BEST

Arc t^iglxtimg ^^stctrx.

^ —S)»

Office and Factory, MIDDLETOWN, CONN,

Western Office, Room 456,
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"O'^'^s'^^'s^

j°^^f Soutlem Electrical Supply Co.,IMPROVED
DOUBLE

Window Spiking
|

THE BEST.

the only spring made having

Screw and washer for
Each Wire.

l^^-qj^flTt-i Qpj

ELECTRICAL SUPPLIES
Of £very Description at Bottom Prices. Prompt Shipments

and Intellisent Execution of Orders Our (Specialties.

Fibre Wire-Cleats.

'

8=3 locust street,
Saves BArrERYANDWiRES. ST. UCiTTIS, - ASXSSOX7ZIX.

^0/S//^

TRADE HARK.

WIRES, CABLES,

TAPE and CORD
FOK

PROMPT SHIPMBHT.

HOGGSON'S
Ig) IMPROVED

Door Spring.

Has Shield to

Protect the Pin.

the only spring made having
Screw and Washer for

EACH Wire.

JOHN STEPHENSON CO.,
i«ir«ii-rE:n3,

NETAT TTO

STREET CARS
-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.

t WE ARE HEADQUARTERS IN THE WEST

SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSIectrician Publishing Co., 6 Iiaheside Bldg., Chicago, III.

None so Good, None to Equal
T
A
N
D
E
M

MCINTOSH & SEYMOUR.
C
O
M
P
O
u
N
D

WESTERN POWER CONSTRUCTION CO.
COBREgPOHOKSCB 80I.ICITED. 144 ADAMS ST., CHICAGO.
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For Oentral Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulara and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., .^^'I^T-'ir. În
!

LEWISOHN BROS.,
81 and 83 Fulton St , NEW YORK.

SOLE AGENTS
Tamarack Osceola Copper Manufacturing Company,

DOLLAR BAY, MICH.

BARE cm WIRE
Guaranteed made from Best Lake Superior Copper.

HARD DRAWN WIRE
For Telephone and Electric Railway Use a Specialty.

Soft Annealed Wire for Electrical Purooses.

C. B. HOLMES.
Preat. & Genl. Mgr.

WM.C. NICHOLS.
Saperinfcdent of Secretary Jfc Treasurer.
Col •

G.W. GRIFFIN,

perintondent (

Donattiictlon.

The Hazelton Tripod Boiler

is the quickest generator of steam,

Needs less repairs than any other, and

Is the most economical boiler in use.

ADonKss

Hazelton Tripod Boiler Co.,

170 TWENTY SECOND ST., CHICAGO, ILL.

OHIO STATE UNIVERSITY,
COLXT3IBXJS, OHIO.

OItU, HechoDlciil, MlDlnc and Eletlrlcul EnL'Ineerlnic. 8ENU FOR INFORMATION.

SAFETY SEAMLESS bobber gbvebed WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eighth St., ST. LOUIS,

excelsior electric CO.
HANVFACTCKBBI* OF

Arc Bod Iflcandesceflt Apparatos
FOR LIGHTIigC,

ArcANDlncandescent Motors,
Electro-PlatiDg and Electro-Deposition Macbines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC BEGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For eHtimates and other information, address:

WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW YORK OFFICE:

115 BROADWAY, NEW YORK.



August 30, 1890 WESTERN ELECTRICIAN.

C. & C. ELECTRIC MOTORS.
The only motors in which the mag*

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 Hotors in actual operation.

r'.A.KT OXJTIflTS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

SE

Equipment of Machine Shops, Print"

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW EHGLOD OFFICE, 63 OIlYsr St., BOSTON. PHIL&DELPBIA OFFICE, 38 S. Fonrtli St. CHICAGO OFFICE, Phoenix Bnildlng.

G. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

THE HEISLER PATENT LONG DISTANCE
INCAIIDESCEIIT ELECTBICI U6HT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Spfcislly adapted for Street, Commercial, and Domestic Illumination from Central Stations. Plant may be located
where power can ^e secured Cheapest, even i( miles distant from the Lighting. Safely, Reliability, and Financial Succefs
fully demonstrated. Plan of Wiring the 81mple=t, Cheapest, and most EfHcient. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Lite without Blaclsening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contained, and Perfectly Automatic.

SEKD JB'OB CIBCITIjAR. CORBESPOSIDEKCE BO£.IClT£I>.

809-8I7 South 7th Street, ST. LOUIS, MO.

EDISON MANUFACTURING CO.,

EDISON'LALANDE BAHERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

MANUFACTURERS OF

PRIMARY BATTERIES for TELEGRAPH "MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,

ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,
ANNUNCIATORS AND BURGLAR ALARMS

AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

All dealers in £lectrical Supplies keep, or sUonld keep, these Cells in stock. If unable to purchase from dealers in your
vicinity, communicate with

JAMES F. KELLY
General Sales

Assent, 19 De* St., NEW YORK.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants

of all kinds, and has made a record In

this field which cannot be excelled.

11 IB UWEQUAXED FOB ZCOWOMY OF FDKJO. REQTTT. 4 TITTY Of
MOTION, AKZ> pTTRAWTT.rrv IN UV'K.

SOUS BUIUDBRS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

*v rite for nnr Ca taloenes.

Manufactnrere of sod Dealere In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

41 and 43 SODTH JEFFERSON ST.CHICAGO BRANCH,

WHEN YOU BUY A MOTOR
Prom ABffY Hannfactnrer or Dealer,

State that you WANT IT SUPPLIED
WITH the

Whittingham

Automatic

Switch.
Send for Catalogue.

Automatic Switch Co.,

No. 8 Keyser Building,

BALTIMORE, MD.

p'jf'<^^ 'PERFECTLY RELIABLE . HO DANGEROUS CURREtlT^

^J^,

Are^uTmvwPAfiE^^
L1(5HT-elpctric

PoWEf\Cc
"80 Cortlandt

New York.

St.

^'^' ;. v^y,-:|p-VW

'!?E|lWAl!r'BAtTtKY;""||

nip AT~V£iiy issit^-^pkic^s^

.^f'
'BYJAJ, shult:

I^ultzMting Co.

eifAa LEATHER
HO IRON ROD OR HINGE.OLO STVLE

LEATHER LINK AND IRON ROO BELT
j

ANO ROPETRANSMISSIDN SUPEFtSEOEQ

YOUR POWER.
YOUR BELTS.
YOUR MONEY.

BY COVERING YOUfl PULLtVS WITH

SHULTZ PATENT
LEATHER PULLEV COVERING.

JeltiHgi
TANNED ON THL
SURFACES ONLY
INTERIOR IS

RAWHIDE.'
THE ONLY PERrtCT BELT \
MADE. NO SLIPPING

OR L05T MOTION

niii'Kif<nv*i- * lol Sanimer St , lifston, MBKANCUbS.,
laa N. Tblrd St., I'hlladelp

aee.: 225 Pearl St., New Toik City : I

pbla, Pa. ; tiO W. Monroe St., Chicago.
|

] Picker Leather-

St. Louis, Mo.

f'^TetlT No 373,Qsij

DR. GASSNER'S
mxoxmmmmmmommrmmmmm
IDRY BATTERYI
an0BM0HM0X3n0H£M0MD:0:0:0i

FOR OPEN CIRCUIT WORK
The Batteries are now made in the following sizes

No. Hmqht. Widtd
18. Ekotangular (Double Cell), 7^ in

17. " 7i
16. Cylindrical (Enameled), 7 "
15. " 7 '
10. " 5i "

19. Oval, 6* "

'12. Rectangular, 4| "

3J in. X 3i in.

3| X 1J
•

3 In. diam.
3
3
3|in. X 1|ln.

2i " xli ••

A. SCHOVERLING, Sole Agent and Manufacturer,

111 Chambers St., New York.

BALL
Standard.

Cross Compound.

Triple Expansion.

Tandem Compound

AUTOMATIC
^|«^Q||^|^CUTOFF

SELLING AGENTS:
C. R. VINCENT & CO.,

15 Cortlandt Street, NEW YORK.

-" J. w.:parker,
38 So. Fourth Street, PHILADELPHIA, PA.

COOLEY & VATER,
224 Waahinflton Avenue, IWINNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Hom e insurance^uiid'g, CHIC AGO, ILL.

OMAHA ENGINEERING COMPANY,
Sheeley Buildin g, OMAHA, N EB.

KANSAS CITY ENGINEERING CO.
KANSAS CITY, MO.

ENGINES for Electric Railways and Electric Lighting.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

WEATHER PR00FSIMPLE)(-0K0N1TEGRIMSHAW WIRES SINGLE^nddOUBLE COTTON FIELD^H°ARMATURE WIRE-
•FLEXIBLE CORD -ROSETTES -CLEATS-TAPEofA^i-KINDS- SWITCHES CUTOUTS- PINS- BRACKETSM-'°1NSULAT0RS-

THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND ANYWHERF, ASK FOR PRICES BEFORE PURCHASING.

yoNES-BRQS-ELECTRic Qo. 28 3 5^32 West Court 5t.



August 30, 1890 WESTERN Electrician.

Primary Batteries
FOK

Honsehold, Experimental, Scientific and other Purposes.

JAMES H. MASON,
MANDFACTURING ELECTKICIAS,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOR
SMALL STORES.

Oice and Domestic Ligliting.

GREAT IMPROVEMENTS.

Oaaranteed as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

BARNES' FOOT
POWER LATHES.

Barnes' Foot Power Lathes, 16 different

styles and sizes, suitable for all classes of
work from the Blacksmith to theJeweler.
There is no application of foot power

equal to the Patent Velocipede, used with
these lathes. Thousands of them are In

practical use in the shops of metal and wood workers.

L. G. Woolley, of Grand Rapids, Mich., says: "I wish to say
that 1 have owned and used two of your No. foot power lathes
now about Ave years. The tools have been put to hard and con-
tinuous work in my laboratory, and it pives me pleajsure to say

k that up to this time, no repairs of any kind whatever have been
needed, indeed the tools are oil and more than what you claim for them.

My time is devoted exclusively to invention and experimental work in electricity, in doin^ this it is neces-
sary to have accuracy, and wide range of adaptation to different work. Your excellent lathes and superb foot
power is all that could be desired by any one in need of a Hrst-class tool."

Send for catalogue of wood and metal workers' outfits.

Hr. F. & JOJaN BARNES CO., No. ^gx Ralt>y St., Rockford, III.

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: 115 BROADWAY. NEW YORK.

AGENCIES, 13 South Fourth St., Philadelphia; 456 Rookery BIdg., Chicago.

Ill Water St., Pittsburgh, Pa.

Factory: JERSEY CITY, N. J.

Over 10,5 Roads operated under
Our System, and that Successfully

^

both financially and electrically.

EDISON

COMPANY,
Edison Building, 44 BROAD STREET,

NEW YORK CITY.

ELECTRIC STREET

RAILWAYS.
Our Electric system for Street Railways has been found to be the

most durable, reliable, economical and convenient.

New roads in course of construction going on in all parts of the

country.

Railroad managers and Others interested in this business

are earnestly requested to correspond with us, to ffet facts and data show-

ing the advantages and possibilities to be obtained by Electric Traction

o%'er any other existing methods.

DISTRICT OFFICES:
NEW YORK, Edison Building. CHICAGO. Rialto Building.

SAN FRANCISCO, Chronicle Building. NEW ORLEANS, Cotton Exchange.

PORTLAND, ORE , Washington BIdg. DENVER, Masonic Building.

TORONTO, CAN., Bank of Com. Building.

C. H. $t D. R. R. C.,B.i£Q.R.R.
—IS TECE

—

Best Appointed Line
—FOR REACHING THE

—

West, Northwest and Soatbwest.

—IS TECE

—

BEST ROUTE Best Appointed Line
_ ___....__.__. . —FOR REACHING THE

—

From CINCINNATI to the

North and North West.

:IA1_ "''V^ WORKMANSHIP
OF TH e: e est.

BECK AUTOMATIC ENGINE.

J,
Taylor Mf'g Co. Chambersburg,Pa. Q<;y

'^ Complete STEAf\^ Plants a Specialty'^

^%^
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NOW READY! NOW READY!!
Ttiird Edltiott Dynamo Tenders' Hand-Book, -with moonlight schedule for 1890. Second Edition Incandescent Wiring
Han d-Book with additional chapters. An astonishing record: The rapid and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Filteen Thoueand copies within Eighteen months, as follows:

Dynamo Tenders' Hard-Book, 1st Edition 2,500 Copies.
•• 2d • 2000
" 3d " (Just ready.) 2.000

Ineandescent Wiring " 1st " 2,500 "

Incandescent Wiring Hand-Book, 2d Edition. . . .(Just ready.) 2,500 Copies
Bell Hangers' " " 1st " 2,500

" 2d ' MOO
Total within Eighteen months 15.000

Bell Haoger's Hand Book,

BY F. B. BADT.

PRICE $1.00. 106 pages, »7 illuslra

tions, flexible cloth binding, type page

5ix3 inches. First edition exhausted, sec-

end edition now ready, making a total of

3,250 copies printed to dale. Just the

book for people engaged in selling, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. €tc.

TABLE OF CONTENTS.
VOLTAIC KLECTKICITT.

Contact Series.

Toe Voltaic or Galvanic CeU.
Generation of Current.

Local Action.
Polarization.

DESCRIPTION OF BATTEEIK8.

The Smee Battery. The Grenet Battery.
The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Carbon Battery.
Nickel P/atIng Battery.
Fuller's Mercury Bichromate Battery.
The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

Classification of Batteries.

ELEMENTAKY DATA.

The Electric Current
Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Connecting Batteries.

Cells Connected In Series.

Cells Connected In Multiple Arc.
Recapitulation.
Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Colls.

Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
Puph Buttons.
Buzzer. 9
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess System.
The Western Electriv; Company's System.
The Double Wire System.
Partrick & Carter System.
The Electro-mercurial Alarm.
Tlie Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gas Lighting Apparatus.

|

Portable Gas Lighters.
Apparatus for Public Buildings.
Apparatus for Residences.
A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

KUNNING ELECTBIC WIBE8.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Whing Elevator Annunciators.
Best 'Time for Wiring.
Extra Insulation.

TESTraa IHSTBCMENT8.

Detector Galvanometer and the Magneto
Bell.

Tests for Faulta.

Bell Hangers' Tools.
Wire Tables.
Specificatlona for Wiring a Hotel.

Dynamo -Tenders' Hand-Book.

BY F. B, BADT.

PRICE $100. First and second edl-

tions exhausted ; third edition now ready,

making 6,500 boow printed to date, con.

I

talning additional pages and moonlight

schedule f jr 1890. 93 pages, 70 illustra-

' tions, flexible cloth binding, size of type

' page 5ix 3 Inches. Designed for dynamo
i tenders and linemen, stationary and ma-
rine engineers. Just the book for men
who wish to learn how to operate and care

for electric light installations. The only

book of the kind la the English language.

TABLE OF CONTENTS.
ELEMENTARY DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.
Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWER.
The Dynamo Room.
SI otive Power.
Shafting and Pulleys.
Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINES.
Discrlption of the Dynamo.
The Continuous Cunent Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Sartlng a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets
Testing the Wire Coils of a Dynamo for

Contact against Iron.

DISEASES OF DYNAMOS.
Non-Generation of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
Trimming and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches,
Safety Devices.
Lightning Arresters.
Ground Detector.
Switch-Board.

CIHCmTB OR l£:ad8.

Outdoor Leads for Arc Lighting.
Outdoor Leads for Incandescent Lighting.
Arc Circuits Inside of Houses.
Incandescent Circuits Inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCDMULATORB.—DESCRIPTION AND OPER-

ATION op ACCUMULATORS.
SAFETY EKOULATIONS.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Incandescent Wiring Hand-Book.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

BY F. B. BADT.

PRICE $1.00. Type page 5^x3 Inches,
flfxible cloth binding, 72 pages, 41 cuts,

und 5 tables, three of which are 12x18
inches. These tables give at once and
jvlthout any calculations, the size of wire
equ'red In eai'h case for any percentage of

loss. First edition exhausted, second edi-
tion containing additional matter now
ready, making 5,000 copies printed to date.
A timely book, containing full lllustrationa
for Incandescent wiring and complete In-
formatifn concerning methods of running
wires, location of safety devices, splices.
Insulation, testing for faults, wire gauges,
general electrical data, cilculatlng sizes of
wire, wiring of fixtures, elevators, build-
ings, isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire System.

METHODS OP BUNNINa WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building is Being Con.

structed.

b. In a Completed Building.

LOCATION OF SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL BLBCTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.
Conductivity.

Divided Circuits.

Work, Energy.

CALCULATING SIZES OP WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

Ottice Building.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges in Circular Mils.

Table No. 2, Electric Light Conductors.

Table No. 3, SO Volt Lamps.

Table No. 4, 75 Volt Lamps.

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting.

BY PHILIP ATKINSON, A. M., PIT. D..

260 pagee, 12 mo. 104 Illaetratione. Price $1.50

This book is a revision of the popular Beries

of articles which ran through the Western

Electrician under the same title. A
complete and comprehensive treatise on elec-

tric lighting giving the latest practical facts

with the least amount of technicality and

mathematical formula?; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricity a Mode of Molecular Mo

TiON. Principles of tue Dynamo.
The Armature. The Commutator. Closed

Circuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared,

Alternate Current Dynamos.
Principles of the Alternate Current Dynamo.

The Siemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Weeting-
house Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Djnamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausefl Dynamo. The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-
lation. Quantity and Intensity. Elect rio

Units. The Volt. The Ohm. The Ampere.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car-

pentier Ammeter. Ayrton and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Perry's Spring Voltmeters and Ammeters.
The United States Electric Lighting Co. 's Am-
meter. The Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's
Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

Tue Aro Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jablochkoff Electric Candle.
The Jamin Electric Caudle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-Duboscq Lamp. The Serrin
Lontin Lamp. The Brush Arc Light Lamp,

The Incandescent Lamp,
Reyuier's Lamp. Early Experiments. In-

candescent Light Carbons. The Edison Car-
bons. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

The Storage Battery.
Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
Plante Battery. Faure's Secondary Cell.
Chemical Reaction in the Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. Cause of
Buckling. Variable Resistance of Electrolyte.
Inspection. Formation of the Faure Battery.
The Julien Accumulator.

Electric Distribution.
Arc Light Distribution. Series Installation,

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation. Series Multiple Installa
tion. Combined Arc and Incandescent In
stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current System. Meters. Fuses,
Switch Boards. Lighting Mines. Install*,
tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building. CHICAGO.
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The Butler Hard Rubber Co.,
33 Hercer Street, NEW YORK.

Possess Superior Advantages in the Manufacture of

HARD RUBBER GOODS
Especially in articles adapted to electrical industries, having
obtained the sole right to manufacture HABD BUBBEB,
under the valuable Patents granted to WILLIAM KIEL.

All operations of sawing, cutting, turning and polishing our
new standards of .

j

SHEET. BOD AND TUBING
Can be performed with a large reduction in the wear and <

tear of tools, and considerable saving of labor. Our new stand-
ards are of a richer black throughout, not subject to change in
color, are tougher and more flexible, do not become brittle

with age, and have been tested and approved by the leading
I

electrical companies of the United States. In addition to these
advantages, we also offer advantages in prices.

THE KIEL'S PATENT

HARD RUBBER CELLS
FOR STORAGE AND PRIMARY BATTERIES

i

still remain the most satisfactory and cheapest in the market, i

unequaled for strength, durability, insulation and resistance
to acids.

I

HaTlRu!)berGooJs.EveryDescriplionManBlacW
i

Correspondence solicited from all manufacturers and dealers I

in electrical machinery and supplies.

SEND FOR PRICES AND ESTIMATES.
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
AR£ IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON, BROOKLYN. ALBANY. SYRACUSE. TOLEDO , _
MILWAUKEE. INDIANAPOLIS . ST. LOUIS. KANSAS CITY. ATLANTA.

DENVER,

CLEVELAND,

OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent. ^

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LICHTNINC DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It was nsed exclusively by the West End Company, of Boston, last

ivinter, and is fnlly indorsed by them, and other companies who have used it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

BOSTON,
oao .^tletzitlo .A.'srem

CHICAGO, ST. PAUL,
•^03 SlYsles^ street.
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Knapp Electrical Works
G-eneral TTirestern Agents

Perkins Electric Lamp Co.

ALL CANDLE POWERS.

TO FIT AIMY SOCKET. ANY VOLTAGE.

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

F=OH

TELE6BAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COMPOUND.

ELECTRICAL SUPPLIES OF EVERY DESCRIPTION.
-TVE CAIiL, SPECIAIi ATTEKTIOX TO •

THE DIAMOND
! ^^

SWITCH AND FUSE BOX. i^^
DOUBLE POLE

FOR-

ICNANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

f
Franklin St. GHICACO, ILL.
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C/iiCa<39J

"ALWAYS ROOM AT THE TOP"
HABUISEAW INSDUTED WIRES, CABLES AND CORES

Too high up to be crowded by inferior insulations struggling for second place.

OUR CLAIM OF SUPERIORITY IS BASED ON PURITY OF MATERIALS AND SUPERIOR METHODS OF MANUFACTURING.

Scientific andpractical testsunitein aivarding Hahirshaw insulation FIRST PLACE.

flestd tlio IF'ollo'v^^iii.s"
ELECTRICAL TESTING BUREAU,

JOHXS HOPKIUrs USriVEBSlTY.

RBPORT OF A SBBIKS OF TESTS OF THE INSULATION EE8I8TANCE, CAPACITY AND
CONDUCTIVITY OP A SAMPLE OF

Habirshaw Rubber overed Wire.
The sample »abinltted for measurement ivas K027 feet in length.

Thickness ofinsnlatlon was ^Kl c. m.
Diameter ofwire .103^ c. ni.

The wire was extremely flexible, and was colled and uncoiled several times befo e

measurements were made.

The Insulation consisted of several layers of India Rubber, with an external cotton

braijiing.

The coll was immersed In water on December 10, at 8;30 p.m., and tests were

begun the following morning. Both the Direct and Loss of Charge methods were

employed. The following are the results:

r:Ap.vciTV INULATION- TEMrEnATURE
IN MICnOFARADS llESISTANCE IN CENTlGnADE, DATE.

PKR KNOT. MEUODMS PER KNOT. DEOnEBB,

' .4.'S3 Il!i40 S.5 nec. 17
.441 «55H 13.3 l>ec. 18
.45« 1 1<M)N<) 13.0 nec. I»
.441 101 h:{ II.O I)ce. 2«
.4SO 'Mvm IO.N Iter. 21
.4S0 I<MMM> 120 I>ef. a?

Direct deflection 7200 megohms per knot at 12p C. on December 27th. Conduc-

tlvlly was obtained by making a number of measurements of the diameter of the wire,

and a determination of the resistance of the entire length of the sample at a definite

temperature.

The conductivity was 9.S .5 per cent, that of pure copper as given by JIatthiessen.

For the eleven days that the wire was In water the insulation resistance remained

practically unchanged, and the slight variation which occurred can be accounted for

by the difference in temperature, etc.

The Insulation seems to be less affected by changes in temperature than that of

other samples which we have tested at various times.

Very respectfully,

(Signed) LOUIS DUNCAN,
January 5, 1889. G. A. LIEBIG, JR.

THOS. FRENCH Jr., City Electrician, CINCINNATI. OHIO, writes:
" My test of the Habirshaw Wire was perfectly satisfactory as to insulation

resistance under water. I commended the Insulation as of high grade—adding that
I did not have the facilities for testing how the wire would withstand the special
conditions prevailing in a soap and candle factory."

A gentleman formerly connected with the Leonard & Izard Company stated that
be made tests to determine best Insulation to use in soap and candle factories, and found
Habirshaw the only insulation that could stand the service.

This gentleman stands high in electrical circles, and we are authorized to refer

intending purchasers to him for further particulars.

BATEMAN & POLLARD,
CONTRACTORS FOR

Electric Light Wiring, Electric Light Plants, Railroad Installations,

And Every Description of Electrical Work.
marine IVorii a Specialty.

No. U^)4 East 23d Street, New York, April 15, 1890.

M. HABIRSHAW, Esq., 159 Front Street, City.

Dear Sir:—In response to yours of yesterday's date, regarding your Standard
India Rubber Core Wires, would say we have used the same in various paper Mills

throughout the State, which is about as severe a test on a wire both for moisture and
acids as we know of, and as they have been using the wire for several (5 years
probably) years with no complaints, we presume It Is giving every satisfaction.

We have also used the wire in Russian Baths in the city for over a year where it

has stood the test admirably. Yours respectfully, BATEMAN & POLLARD.

W.

I. C. Walker.
WALKER & KEPLER,

H. G. Kepler.

-Agents and Contractors Edison System of Electric Lighting,
100 & 108 SOUTH FOVRTH STKBST,

PniLADELrniA, February 21, 1889.

INDIA RUBBER AND GUTTA PERCHA INSULATING CO., 159 Front St., New York.

GENTi.EitEN:—We have been using your Wire almost exclusively during the last

year for our Incandescent Work. In this time we have wired the Drexel Building,

2,000 lights; Keystone Bank, 400 lights; Catholic High School, 600 lights, and a large

number of other buildings. Total number of llfihts probably 10,000 to 12,000, and we
are pleased to say that we have never had the least trouble with the Insulation, which
we consider Al.

We might add that the local Edison Company In this city, have had their Inspec-

tors examining and testing the work done, and they say that the Habirshaw Insulation

shows up flrstclass and above all others. Yours very tiulv.

(Signed) WALKER & KEPLER.

ANOTHER PRACTICAL MAN WRITES:

Inclosed please find sample of Habirshaw Wire that I had In a dry kiln for (168)

one hundred and sixty eight hours at temperature of (212) two hundred and twelve

degrees, also a piece of Wire No. 18 that was used the same.

Note—These samples are now in our possession. The Habirshaw samples, which
Is taped standard wire, Is In good condition, showing no visible effect of any injary

whatever to the covering or insuhtlon. The sample, which is braided Insula-

tion, Is very much damaged, looking as though it had passed through a severe test of

dynamite.

Letters and samples above referred to can be seen by calling at our office. WE rNVITE TESTS AND CUHPARISOSTS

CAN YOU AFFORD NOT TO USE THE BEST?
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STILL CLAIMS THE EXCLUSIVE RICHT TO MANUFACTURE,

SELL OR USE

MIBII MBIM MC Uim.

AGAIN SIICCESSTO
THE BRUSH ELEOTBIC COMPANY

vs.
THE WESTERN ELECTRIC LIGHT & POWER COMPANY, et al.

(Western Electric System.)

Opinion by Judges Brown and Ricks in tlie United States Circuit Court for the
Northern District of Ohio, filed August 16, 1890:

"Any dissimultaneous arc forming separation by mechanism resulting in the suo-
"cessive burning of the carbons, is an infringement of the Brush patent."

So called double fixed carbon, three carbon or flat carbon lamps are crude
and unsatisfactory.

The Court say:
"Defendants experts are constrained to admit, not only that Brush was the first to

"invent the principle of substitution in his double carbon lamp, but that the Western
"Electric Company could not successfully compete with the companies using his patent,
"in furnishing all night electric lighting plants unless it could provide double carbon
"lamps to its customers."

"We should have felt fully justified in disposing of this case by a simple reference to
"the opinion of Judge Oresham in the Brush Electric Company vs. The Ft. Wayne Electric
"Light Company, in which the same construction was placed upon the Brush patent, but
"in view of the importance of the questions involved, and of the elaborate preparation of
"counsel, we have deemed it proper to give it an independent consideration.''

"We are clearly of opinion that complainant is entitled to relief in this case, and a
"decree will, therefore, be entered for an injunction, and the usual reference to a Master
"to assess and report its damages."

BRUSH APPARATUS ALWAYS RELIABLE.

ARC AND INCANDESCENT LIGHTING SYSTEMS,

ELECTRIC MOTORS, GENERATORS, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
MAKITFACTUBEBS OF THE

Slattery Induction System of Long Distanco
IHOANDESOEHT LIOHTIHa.

.A.T^I3 Tl

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO,
PHILADELPHIA, -

PITTSBURGH,
DETROIT, MICH., -

SAN FRANCISCO, 36
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

533 "Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., - AND - BROOKLYN, N. Y.

THE MITCHELL VANCE CO.,
(SBceeaion to BITCBEI,!,, TAHCB A CO.)

DESIGNERS AND MAKERS OF

ARTISTIC ELECTROUERS AND COMBINATION FIXTURES.

Having no Special Agent

in Chicago for our

Goods, we Solicit Cor-

respondence from

Buyers, which

we Promptly Answer,

Combination Fiitores,

Electroliers, Brackets.

Pendants, Reflectors,

^ Architects' and Decora-

tors' Designs and

Suggestions Carried Out

with Fidelity

to the given Motive.

Insulating Joints,

and All Fittings for

Incandescent Ligtiting,

MANUFACTORY, SALESROOM,
24 and 25th St. and 1 0th Ave., 836-38 Broadway and 13th St.,

NEW YORK CITY.

To Arc. and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
UAirUPAOTUBIIKS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Siies from.

M6H.P.to50H.P.

The supremacy ol "THE BAXTER MOTOR" over all others has been thoroughly established, '}

and we are now prepared to fill orders promptly.
'

Ui7-©r-y inaiotor ±m G^ixA.z'ci.xi.teeca..
Send for Price Xiists and Testimonials. Addrees.

y

THE BAXTER ELECTRIC MOTOR CO., >

Office and Works, Biddle, Chester and Chase Sts., and Coilington Ave.,

BALTIMORE, MD.
CHAS. H.CONE, Western Agent, 103 Adams St., Room 8, Chicago, III
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Ireson's Self-Adjusting Leather- Link Belting.

Patd. HOV..10, '86

Bsrect&lly sdapted f'^r

all Bifctric porpoeei and
otbe r blgh-spepamach La-

•ry.

Send for Ireaon's lUae-

trat«d Treaties oa Self-

Adjnstlng Leather Link
Belting, famished gia-

taltoQsly.

Manfd by CHARLES L. IRESON, 97 High St., Boston. Mass-

YOUR

TALKTELEPHONES
The Standard Underground Cable Co., '""superior IFne of

Insulated Wires and Cables.
CHICAOO. PITTSBUBGH. IIIJB\r YOBK.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACTURERS OP AND DEALERS IN '

EVERYTHING ELEOTRIOAL
8KND FOB SSe-FAGB CATAIiOClDE,

111 Aroh Street, BOSTON, MASS.
SPECIAL AGENCIES- ' SLOWER & HARRIS, Dallas, Texas.

( Paul Seileks Electbical Works, San FianclEOO, CaU
A full line o£ our manufacture can be found at our Agenciee.

ROOT'S WATER-TUBE BOILER.
SAFE. ECONOMICAL. DURABLE.

AN EXCELLENT

ELFCTRIC PLANT BOILER.
Adopted by the Edison Electric X<tsht Com-

Siaiii«8 at PhUadelphia, Detroit, at. Paol^ Colam-
ne and Cincinnati; also the Brush Electric Light

Co., of Louisville, and othera.

A6ENDR0TH & ROOT MF6. CO.,

28 Cliff Street, New York.
ROOT SECTIONAL SAFETY BO<LER. '

BRANCHES: boston, Philadelphia, rEw Orleans, Dallas and Chicago.

(-2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

»In(lia-Rii1i1)er and Giina-Fercla Insnlatiog Co,

Vulcanized India-rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage. Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables ol High insulation

and Long Lite, all millage.

WM. M. HABIRSHAW, F.C.S.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.
Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

STANDARD MARINI
Cores to any MilUge
or Specification up to

9,000 Megohms per knot.

Two -Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms pet
knot.

Navy Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber cot-

ered, foi Marine Work.

Pliable Cables, Ch
Search Lights.

Insulated Wires and Cables.
The acUno-tvIedged Standard for dnrabXe and lilgrti. In-

snlation. Its merits proved by a record, of over q.aarter
of a centnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSULATINfi JOINTS,

Electric Light and Power,
Telegraph and Telephone.
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations.

6E0R6E B. PRESGOTT, Jr., 6en. Agt., 16 Dey St., New York.

"Western. Electric Co., Chicago, HI., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire- Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Sods, Sheets, and Plates.

.^m^s&mmi
CUT SHOWING STILE OF INSULATION.

a.—Copper Wire. T>. b.—Two Pralds, saturated with Fire-Proof Insulation, c.—Eroded Cotton, satnratad
Witt a black, Weather-Proof Composition. ^ ™ ._

Approved by New York Board of Fire Underwriters. Samples fumiahecl upon application. Pure Electric

Copper Wire, bare and covered, of every description.

wADCDnnuc. i
t9and21 Cliff Street, New York, FACTORIES:

WAREROOMS.^
,33 ^^^ ,35 ^^^^^^ ^^^^ Chicago, III. ANSONIA, CONN.

EDISON GENERAL ELECTRIC CO
MAXUFACTURERS OP

Weather Proof Wire, Insulated Iron Wire, Magnet Wire, Rubber-Covered House Wire,
Annunciator Wire, German Silver Wire, Office Wire, Flexible Brush Holder Cable,
Gas Fixture Wire, Arc Lamp Cords, Tinsel Cords, Flexible Cords,

Telephone, Teleg'raph and Electric Light Cables.

Please address all eomniiuiicatloiis to tlie
nearest Dlstrlet Office. EDISON BUILDING, BROAD ST., NEW YORK.

EASTEBK DI8IEICT, EDISOH BDILDIHG,. HEW YOEK. OENTEAL DISIEIOI, "THE EIALIO" BUILDINO, CHICAGO,
MOHHTAIN DI8TEI0T, MASONIC BnttDIKG, DENVEE, PACIFIC COAST DISTEIOT, CHEONICLE BUIG., SAN FEANOISOO.

HOETH WEST DI8I., WASHTNaiOlt BLDG., POETLAND, OEE. SOniHEEN DIST,, OOIION EXCHANGE BLDG,, HEW OSLEAHS, CANADIAN DISI., BANK OF COM, BLDO., TOEONIO CAN.
WOBKS: BOHENECIADT, N. Y.

MAIN DISTRICT OFFICES:
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

laghting Apparatus.

C20 Atlantic Ave.,BosTON, Mass.
148 Michigan Ave , Chicago, Jul.

115 Broadwav, New York, N. Y.
215 W. 4th St., CiNciNXATi, Ohio.

N. Y. Life Ins. Bldg., Kansas Citv, Mo.
11.5 N. 3d St., St. Louis, Mo.

15 First St., San Pbancisco, Cal.

Electric Railway
Equipment.

Electric Motors.

A REMARKABLE GROWTH.
[From the Ehdricnl Woi-UI, Xew York. March 20lh, 18«9.]

Electric IiightinK by Gas Companies.*

In Proiireasive Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
r.peat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 18,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 206 companies,
operating a total of 21,3 13 arc lights and 55,890 incandescents. The
number of dififerent systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

bftve failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System. Arc.
Thomson-lloueton 11,084
Brush 8,1]&1

Weatinghouse
Edison
American 1,813
Uniled States 250
Schuyler 784
Ball 613
Westeni Electric S66
Indianapolis Jenney 794
Fort Wovne Jenney 1S5
Jenney (Ind. or Ft. Wayne not specifled) 824
Van iSepoele 285
WaterhooBe 22i
Helsler..

Inc.
8,826

27,710
10,256
2,875
4,425

Remington .

Sperry
Excelsior ...

Hochhaueen .

Weston
Fuller

159
130
dO
60
30
10

Total 21,813
Grand total of Arc and Incandescent lights, 77,208.

Total.
19,910

3,964
27,710
10,256

4,688
4,675
7!M
613
81(1

794
935
324
285
aa
500
469
180
90

....;. 10

55,890 71,203

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressive Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

*Frogmiivt Age, March 15, 18S9.

[From the Electrical World, New York, .Tune 14th, 1890 ]

Electric Liigliting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companies throughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System.
'

. Arc.
Thomson-Houston 16,927 -

Brush 6090
WestlDghouse 321
Edison
American 1537
United States . '632

Schuyler
Ball
Western Elec.rlc .„
Fort Wayne . ,')," 1750
Van Depoele
Waterhouse
Heisier
Remington
Sperry
Excelsior
Hochhausen
Weston
Fuller
Reliance ,,,
National
Bernsteio

Inc.
45,aw
4,269
49,067
18,853

175
6141

962
788

1,766 8,00s
4S0
287

..... 8,815
129
160
205 80
70

188
10
80

1,000
215

T»tal ;.... 31,558 132,771

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

1689 1890.
Number of cas companies operating electric lights 266 3(M
Numlier of different electric light systems used 21 23
Numlier of arc lights operated 21,318 31,558
Number of Incandescent lights operated 55,890 132,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for il.umination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
ALL OTHER SYSTEMS COMBINED can have no better commendation than this fact, when it is considered that

Gas Companies, in buying electric lights, look

FZB8T. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business

obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Gas Cora
pauics

THOMSON-HOUSTON lighls by Gas Companiei.

.

Number light.s of all other systems by Gas
Companies

Proportion of Thomson-Houston to whole number
of lights

Arc Lights. |lncandescenl Lighls.
1

1

March 20,

1SS9.

June 14,

IbllO.

March 20,

1«8».

.June 14.

1890

21,313 31,558 55,800 132,771

1

1

,084 16,927 8,826 45,055

10,229 14,081 47.004 87,710

52)J 53 6-10^ 1B7-10;J 33 9-IOj?

Lights in use as per clipping, June 14, 1890.

Lights in use as per clipping, March 20, 1889

Increa.se

Percentage ot increase

Arc.

T. H. Sys-
tem.

16,927

11,084

5,843

52 l-iO%

All other
Systems

14,631

10,229

4,402

Incandescent.

T. H. Sys-

tem.

45,055

8,826

36,229

410!f

AH other
Systems.

87,716

47,064

40,652

86 8-10;r
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.

ALPHABETICAL LIST.

Aosonla Brass & CoppeiCo.

.

i

AUis, E.P. i&Oo sxiv

American Electiical Works. . xvii

Abendroth & Root Mfg. Co.

.

i

Aluminum BiUery, Electric

Lieht & Power Co xii

BaHEogine Co. xxv

Baggot, E xviil

Baiton, Geo. P
Bercslein Electric Co xsl

Brugh Electric Co xxsi

B:iller lUrd Kubber Co si

Bain Foree xviii

Brown, Frank T xvili

Barnes, W. P. & Jno xs:v

Bixter Electric itotor Co xxlv

Bleckert & Nelson. xix

BaunenifcCo., J. H xvi

C. B. &Q. R. R XXV
Cleverly Electrical Works. . . ix

Colburn& Co., I. W :..svili

C. &. C. Electric Motor Co. . . xxlii

Central Electric Co xMi

Continental Dynamo Co
Columbialncandt scent LimpCo xix

Connecticut Motor Co xxl

CoDSDlidated Electric Stoiage

Co xxsii

Crccker-Wheeler Motor Cj..; xvii

Crosby Electric Co iv

Curtis Regulator Co xviit

Diy s Kerite Insulation Co i

Dayton Globe Iron Works Co. xx
Electrical Supply Co xxx
Eaipire City Electiic Co xx
Eastern Electric Cable Co xvii

Edison General Eltctrlc Co.,—
Railway Dept xxv

English, M01S2 & Co xix

Excelsior Electric Co xil

Elektron Mfg. Co xxl

Eddy E ectrlc Mfg. Co xvii

Electric Construction & Sup. Co iv

Edison Mfg. Co xxiii

Edison Genf-ral Electric Co.,—
Lighting D^pt -viii

Edison Greueral Electric Cj.,—
"Wire Dept i

Edison Laup Co
Eureka Tempered Copper Co.. xix

Easton Electric Co iv

Electric Merchandise Ci xviil

Electrician Publishing Comp'y,
xxvij xxiv, xxl, xxii

Evans Friction Cone Co xxi

Empire China Works xvlii

FIbrone Mfg. Co xvii

Fort Wayne Electric Co xxxii

Fletcher ^Fletcher EieclricCo xvili

Globe Carbon Co xix

Greeley&Co.. E. S
Gibson Gas Fixture Co xx
GileaBroa vl

Great Western Electric Sup. Co. v
Hazelton Tripod Boiler Co xii

Heisler Electric Light Co xxiii

Hill Clutch Works
Holmes, BDOth & Haydens xix

Harmount, G. A xvili

Hazazer & Stanley xvl

Holtzer-Cabot Electiic Co I

Hawkeye Electric Mfg. Co iv

Holmes & Co., C. H xix

Humphrey, H. H xviii

Ireson, Chas. L 1

Interior Conduit&InsulationCo. xvl

India Rubber& Gatta Percha Co. i

Ide & Son,A- L ^^^i

Illinois Electric Material Co— xvi

Jewell Belting Co xvii

Jones Bro3. Electric Co xxiv

Knapp Electrical Works xxlx

Law Telephone Co xvii

Leclancha Battery Co vl

Laminar Fibre Goods Co xix

Mitchell Vance C^
Monitor Electric Co xviii

Munsell & Co., Eug xvii

Manson Beltiog Co., Chas xvili

Mason, Jas. H xxv
Magnolia Anti-FricLionMetal Co
N. T. Belting *& Packing Co.. . xvi

National Carbon Co iv

National Eltctrlc Mfg. Co x
Noye Mfg. Co., Jno. T
NorthwestThomson-Houston Co. vil

Ohio State University. ........ xu
Ostrander & Co.. "W. R xx
Okonlle Co xvii

Partrick & Carter xi

Phoenix Glass Co vi

Paiste.H. T xvi

Pond Engbnesring Co xviii

Powell Co., Wm
Pumpelly Storage Battery Co. xii

Phillips Electrical Works, E. F xvii

Page Belting Co xvili

Queen & Co xviii

River & Rail Elec. Light Co. .xxvii

Roeblings' Sons Co., Jno. A.. . ix

Shullz Belting Co

Stilwell & Bierce Mfg. Co. xvilf, xix

S andard Carbon Co xl

Stephenson &;Co., Jno xxd
Schuyler Electric Co xi

Southern El*ictrlcal Supply Co. xxil

Sperry Electric Co xx
Sawyer-Man Electric Co xiv
Schoverling. A
Standard Paint Co xvi
Standard Utderground CableCo. i

St. Louis E'ectrical Supply Co.. .xil

Standard Electrical Wniks. .. xviii

Sunbeam Incbude-cen LimpCo.xvii
Thomson-Houston Eltctrlc Co.

Lightino^ department ii

Thomson-Houston Electric Co.,

Railway department xxviii

Taussig, S xviii

Taylor Mfg. Co xxv
Triumph Compound Engine
Co xxlv

Turner Brass Works ... xvii

Union Hardware Co xvi

United Electric Traction Co xxv
United States Electric Lighting
Co

O. S. VanNnls
Woodbridge & Turner xix

Westlnghouse Electiic Co xv
WoUecsak, Jno. S xxv
Western Electric Co xx
Weston Eltctrical Instrument
Co

WesternPowerConstructionCo. xxli
Wanted xdll

CLASSIFIED LIST.

A«^cnmnlator8.
BrudD Electric Co.
Consolidated Eiectric Storage Co.
pDmoeUy Sto.age Battery &, Elec.
Motor Co,

The River & K^il Electric Light Co.
Alominuiu-
AlamlDnm Brass & Bronze Co.

Annnneiators.
Central Electiic Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
WreatWestern E lectrlc Supply Co

.

Oceeley & Co. K. S.

Holtzer-Cabot Electric Co.
Jones BroB. Eieciric Co.
Knapp Electrical Woma.
Monitor Electric Co.
Ostrander & Co. W. R.,
Parlrjck & Carter.
Standard Electrical Works

.

Western Electric Co.
Antifriction Metal.
The Magnolia Anti-Frictloa Metal
Co.

Tniner Brass Works.
Arc liaznps. :

Brash Electric Co.
Electric Construction & Supply Co
Excelsior Electric lo.
Puree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
Northwest ThomsOQ-Bouston Co.
Schuyler Electric Co.
Sperry Eieciric Co.
TuomEon-HoQston Electric Co.
Westtnghouse Electric Co.
Western Electric Co.

Batteries,
Aluminum Battery Eieciric Light &
Power Co.

Bauijellt& Co.. J. H
Central Electric Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher i Fletcher Electric Co.
GieatWestern Electric Snpply Co.
Jones Bros. Electric Co.
Law Telephone Co.

'

Leclanche Kattery Co.
Maaon, J. H.
Monitor Electric Co.
Partrick & Car;er.
Queen & Co.
bchoverling, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical WorKs.
Western Electric Co.

Battery Jar**.
Butler Hard Rubber Co.
Central Elf ctric Co.
Electrical Kupp'y Co.
Hoiizer-Cabot Electric Co-
Partricb &. Carter.
Queen i: Co.

Bells, Klectric.
Central Electric Co.
Empire Clt? Electric Co.
Fletcher & Fletcher Electric Co.
Great Western'Jfilectrlc Supply Co.
Greeley & Co., E.S..
Ua/.dzer & Stanify
Knapp Electrical Works.
Monitor Electric Co.
W. E. Ostrander & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Wolleneak, J.F.
Western Electric Co.

Bells, Uagnetio.
Central Electric Co.
Empire City Electric Co,
Greeley &Co.,E.S.
Holtzer it Cabot Electric Co.
Knapp Electrical Works.
Partrick & Caiter.
Standard Electrical Works.
Weetem Electric Co.

Belting.
Evans Friction Cone Co.
Ireson, Chas, L.
Jewell Belting Co.
Chas. Munson Belting Co.
:N. Y. EelUng & Packing Co.
Page Baiting Co.
Sholtz Belting Co.

Boilers.
Abendroth & Root Mfe. Co.
Hazelton Tripod Boiler Co.

Books Rlectricsl.
Electrician Publishing Co.

Borfflar Alarms.
Central Electric Co,
Electrical bupoly Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Snpply Co.
Greeley & Co., E. 8.
Holtzer-Cabot Electric Co,
Jones Bro3 Electric Co.
Knapp Electrical Works.
^Monitor Electric Co.
Ujtrander& Co.,\V. R.
Partilck & Carter.
Southern Eleitrical Supply Co.
Standard Electrical Works.

Cables.
(See insulated wire.)

Cable Electric (See Wire Insu-
lated), Copper, tilieet and Bar.
Roebling's sons Co., John A.
Stalidara Underground Cable Co.
Weetern E.ectric Co.

Carbons, Points and Plates.
BruEh Electric Co.
Central Electiic Co,
Electrical Snpply Co.
Empire City Electric Co.
Globe Carbon Co,
Knapp Electrical Works.
National Carbon Co.
S.andard Carbon Co.

Cars, JBiectric Railway.
Stephenson Co., John

Clniches. Friction,
Hi'l Clutch Works.

Construction and Repairs.
Batn, Foree.
Electric Construction & Supply Co.
Knapp Electrical Works.
N. W. Thomson-Houston Co.

Contractors, Electric JLislit.
ICnsriae Plants and Electric
Uailwas>s.
BroBh Ehcttic Co.
Eciieon General Electric Co.
Elecric Merchandise Co.
H. H. Humihrey.
Northwest ihomaon-Houston Co.
Pond Engineering Co.
^^perry Electric Co.
Thomson -Houston Electric Co.
United Electric Traction Co.
Westinghouse Electric Co.
Western Power Construction Co.
Woodbridge & Turner.

Cnpper Wires and Tapes.
American Electrical Works.
Ansonta Brass & Copper Co.
Central Eiectric Co.
Edison General Electric Co.
Electrlral Snpply Co.
(ireat Western Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co,
Jonea Bros. Electric Co.
linapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Phillips, Eug. F. Electrical Works.
Roebling's, Jno. A. Sons 1,0.

Standard Electrical Works.
Standard Underground Cable Co.

Cross-Arms.
Central Electric Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Western Electric Snpply Co.
Uolmed, C. H. & Co.
Illinois Electric Material Co.
]\lonitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Cat-ont« and S-witches.
Central Electric Co.
Electrical Supply Co.
E ectrical Merchandise Go.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-i 'abot Electric Co.
Illinois Electric Material Co.
Partrick & Caiter.
Pais'e, H,T,
Southern Electrical Snpply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.
Van Niu3, C. S.

Uyoamos.
Brush fSiectrIc Co.
Bain, Foree.
Colburnd£:Co.,I. W.
Continental Dynamo Co.
Ea9ion Electric Co.
Eddy Electric Manufacturing Co.
kxcelslor Electric Co.
Fort Wayne Electric Co.
Hawkeye Electri 3 Manufacturing Co.
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Tracilon Co.
U.S. Electric Lighting Co.
Western Electric Co.
Westlnghouse Electric Co.

Electrical Instruments.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Partrick & Carter.
Queen & Co.
Weston Electrical Instrument Co.

Electric Railways-
Edison General Electric Co.
ThomaoD-Houaton Electric Co.
UnltPd Electric Traction Co.
Woodbridge & Turner.

Electroliers and Combina-
tion Fixtares.
Bageot, E.
Bleckert & Nelson.
Gibson Gas Fixture Works.
Mitchel-Vance Co.

Electroliers and Combina-
tion l*'ixtnre8.—Continued.
Sawyer-ilan Electric Co.
Thomson-Houeton Electric Co.

Electro<Platins 91achines.
Brush Electric Co-
Colbnrn &C0..L W.
Edison General Electric Co.
Excelsior Electric Co.
Thomaon-HouBiou Electric Co.

Ensiaes, Steam.
AUla ACo., E. P,
Ball Engine Co.
English Morse & Co.
Fairbanka, MorEe & Co.
Ide & Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufactutlng Co.
Tr.umpb Compound Engine Co.
Western Power Cunstiuction Co.

Fire Alarms.
Electrical Snpply Co.
Knapp Electrical Works.
Partrick &. Carter.
Western Electric Co.

Friction Cone.
Evans Friction Cone Co.

Gas Iiiebtine; Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Co.
Western Eieciric Co.
WoUensak, J. F.

Creneral Electrical Snpp'ies.
American Eleciri:al Works.
Ansonla Brass & Copper Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Ediaon Machine Works.
Edison General Electric Co.
Electric Conslructlon & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empiie City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Snpply Co.
Greeley & Co., E. s.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jonea Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Go.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. K.
Partrick & Carter.
Southern Electrical Snpply Co.
St. Louis Electrical Supply Co.
Standard Electrical WorBs.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
Van Nuis, C. .S.

Western Electric Co.
Wollensak, J. F.

Globes and Electrical Glass-
"Tvare.
Mltchell-Vance Co.
Phcenlx Glass Co.

Herd Rubber for Electrical
Purposes.
Bntler Hard Rubber Co.

Insulators and Insnlatins
materials.
Bntler Hard Rubber Co.
Central Electric Co. *

Electrical Supply Co.
Empire City i lectrlc Co.
Fibrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit .^i: Insulation Co.
Koapp Electrical Works.
Laminar Fibre Qoodb Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Snpply Co.
St. Louis Electrical Supply Co.
Western Eltctric Co.

Insulated Wires and Cables
magnet Wire.
American Electrical Works.
Central Electric Co.
Day, A . G.
EasternElectric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Mercnandise Co.
Great Weetern^Electiic Supply Co.
Holmes, Booth & Haydens.
Illinois Eleiiric Material Co.
Interior Conduit & Insulating Co.
Indii Rubber & Gutta Perclii Insu-
lating Co.

Jones Bios. Flertrlc Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
PattricR & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Jewelry, Watches, Ac.
Giles, Bro. & Co.

Journal Bearinifs.
EarcKa Tempered Copper Co.
JIagQolla Anti-Friciion Metal Co.
Turner Brass Works.

Lamps, Incandescent.
Bernstein Electric Co.
Brush Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Ediaon Lamp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Westero Electric Supply Co.
Greeley E. S. & Co.
HelsIer Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.
Southern Electrical Supply Co.
St. Louie Electrical Supply Co.

Lamps, Incandescent—Contd.
Sunbeam Incandescent Lamp Co.
Thomeon-Honston Electric Co.
Western Electric Co.

liOtbes and machine Tools.
W. F. & John Barnes Co.

maffnet Wire.
(See insulated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.

mica.
Eug. Munsell & Co.

minine Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomaon-tioueton Jfileclric Co.

motors.
Batn Foree.
Brash Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
CrocUer Wheeler Motor Co.
C. & C. Electric Motor Co.
Edison General Electric Co.
Easton Electric Co.
Eddy Electric Mannfactarlng Co.
ElektroL Manufacturing Co.
Escelbior Electric Co.
hort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
sperry Electric Co.
The River & Rail Electric Light Co.
Thomaon-HoDSton Electric Co.
U. 8. Electric Light Co.
United E.ectric Traction Co.
Westlnghouse Electric Co.

Oils.
Taussig, S.

Oil Cups and Brass (iiooda.
Powell Co., Wm.

Pateat Solicitors.
Brown, Frank F.
Barton, Geo. P.

Pins and Braekels.
Central Electric Co.
Electric Snpply Co.
Electric Merchandise Co.
Great Western Electric Snpply Co
Holmes C. H. & Co.
Illinois Electiic Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

'

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Meriihandiae Co.
Great Weate.-n Electric Snpply Co.
Holmes C. a. &Co,
Ulinoia Electi ic Material Co

.

Publishers Electrical.
Electrician Publishing Co.

Posh Buttons.
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric SupplyCo.
Hlinois Electric Material co.
Knapp Electrical Works.
Standard Electrical Works.
Union Hardware Co.
Western Electric Co,

Railways Electric.
(See eltctric railways.)

(Speakine: Tabes.
Centra! Electric Co.
Electrical Snpply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co,
Ostiander & Co. W. R.
Weaiern Electric Co.
Wollensak J. F.

Speed Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insalatlne.
American Jtlectrlcal Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electiical Snpply Co.
Great Western Electric Supply Co.
India Robber & Gotta Percna fn-
salallog Co.

Illinois Electric Material Co.
Ofionlte Co.

Telegraph Apparatus.
Bunnell &Co., J. H.
Central Electric Co.
Electrical Supply Co.
Empire City Eltctiic Co.
Great Western Electric Supply Co.
Greeley & Co.. E. 8.
Jonea Broa. Electiic Co.
Knapp Electrical Works.
Monitor Electric Co.
Partrick it Carter.
Standard Electrical Worke.
Western Electric Co.

Telephones, Electric.
standard Electrical Worka.
Weaiern Electric Co.

Test Instruments,
Bain. Foree,
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.

Knapp Electrical Worke.
Queen & Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
sprague Electric Railway & Motor
Co.

Stephenson Co , Jno.
Thomson-Hooaton Electric Co.
United Electric Traction Co.

Tutbine Wheels.
Dayton Globe Iron Works.
Stilwell Jt Bierce Mfg.- Co.

Wire, Bare.
American Electrical Works.
Ansonla Brass & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booth i Haydens.
llllnoia Electric Material Co.
Knapp Electrical Worka.
Partrlcu & Carter.
Roebling's Sons, Jno. A. Co.
Western Electric Co.
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TTHE IV^TKOI^At. C^RB OIV CO
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS akd BATTERY MATERIAL.

^^S^WOAPW^Y..
>

J. H. RE ID. General Manager,
411 & 412 Rnyal Ins BIdg C;^ZXC;.A.C3-C7

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
P^OH.

INCANDESCENT
CIRCUITS.

Burning 2 In Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO,

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEN CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OP PORE WATER NECESSARY TO CHARGE IT.

NEAT,

GLEAN,

EFFECTIVE.

Crosby
Electric Company.^

CROSBY DRY BATTERY,

SIMPLE,

COMPACT,

PORTABLE.

RECUPERATES QUICKER AND OFTENER THAN ANY OTHER.
:made in all shapes and sizes.

—0( FOR )-)

—

TELEPHONE ONE DOES THE WORK rOE LONG OE
SHOET DISTANCE

p,j-.-p GAS LIGHTING, ANNTJNOIATOES, lur-p-nTn A T TTQTTQr KJIX BELLS, BUEGLAE ALAEM AND ^i-i^iJlL^A.Li U OJCjO
irr ^A.et nro zi<px7.A.Xj.

For CfrcnIarB and Pri<.-e Ll^te applv to Priiulpal Odlce

CROSBY ELECTRIC CO.,
JVltGE BUII.nrXG, Fifth Ave. and lOtli St., MKW YORK.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, - - IOWA.

Complete Central Station
i.3sri>

ISOLATED PLANTS,

ARC AND INCANOESCENT APPARATUS,

OUR DYITAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned Per/Una Incandeseent Lamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonable. - Write us for Catalogue and Price List.
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^#T WWT-f^.

ELECTRIC

%/rco»H^^ }
Makers of the Choicest Electrical Supplies.

ALL COPPER RAIL BOND.

ELECTRIC HOUSE GOODS:

Fttll Line of Gas Llgliting Apparatus.

New District Telegrapli Apparatus.

New Desiins of Pisli Bottoiis.

THE NEATEST AND MOST UNIQUE SWITCH MADE.

THE WIEE rOK

ThorongMy Weatherproof

OIECUITS.

^^ THE WISE POE

All Mining Work.

CUTTER'S STREET HOOD.

CUTTER'S E. L. PORCEHIN INSULATOR.

NEW MAKE OP AEMATTJEE PIinONS,

SEW DESIGN OP POLE TOP,

POLES AND INSULATOES

A FULL LIME OF

ELECTRIC RAILWAY SUPPLIES. PATTEE'S LAMP-HOUR RECORDER.

OUR ELECTRIC SPECIALTIES,

STEADILY GEOWIN& IN NUMBEE

AND IN PUBLIC FAVOE,

AEE DESOEIBED IN

OUR SPECIAL CIRCULARS.

PORCELAIN BRANCH CUT-OUT.

COMBINATION CONE SHADE.

v/'//Wj'."/W/WsW«WW/vVvWMWWvWi'AV/v';Wv\VA'iA'i

COMBINATION TREE TRIMMER.

ELK HEAD ELEGTEOLIEES, MANY NOYEL DESIGNS.

ELECTRIC FIXTURES.
MOTOE OAE FIXTTJEES. SEND FOE OUTS.
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WATCHES.
The World'e Exposiiion in Tarie, IHS'.t, awarded ii pnxe niediil to The

Gile* ADti-Ma^nt*Uc Stik'ld for vvatchee. It hub l)et-n proven to be llie Ite^t

practical and )>ermuDent eolution to the trouble electrlcitmB have with
their watches.

Theehieldcan bo applied to any watcb,or ib furolshedin new wutcliee by

GILES BROS., - CHICAGO

TRADE MARK.GOHDA
PARIS

HIGHEST AWARD!
THE ONLY

GOLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LEGLANGHE BATTERY GO.,

149 West 18th Street, n>a-:E"^7V "arozf-iBL.

^{0k mss '^
OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

SHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL, CLEAR, ETCH ED, ROUGHED, ETC.

ADAPTED TO ALL SYSTEMS.

|*% 729 BROADWAY, NEW YORK. #
(COH. WAVERLY PLACE). AND

43 SIXTH AVE., PITTSBURGH, PA. -^My^

ELECTRICAL EXPERT AND MANUFACTURER,

I have more Electric Motors in Practical

Operation in Goal Mines than all other manu-
facturers combined. They aggregate over

350 H. P. to Date.
These installations are not experimental—the
Motors are in actual service cutting coal; some
of them have been working

20 Hours Per Day
for more than one year, and during this time

not one of them has required repairing.

NO SHORT CIRCUITS.
NO BURNOUTS.

I have secured patents on a full and com-
plete system of Mining by Electricity. Contracts

solicited.

84 Market St., CHICAGO.
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THOMSON-HOUSTON

403-405 Sibley St., ST. PAUL, MINN. PORTLAND. ORE.. Branch. 266 First St.

SOLE NORTHWBST AGENTS FOR

Thomson

-

Houston Apparatus.

ARC AND INCANDESCENT U6HTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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Edison General Electric Co.,
EDISON BUILDING, Broad St., NEW 70BK CITT.

MANUFACTURERS AND CONTRACTORS.
INCANDESCENT, ARC AND ELECTRIC POWER PLANTS OF ALL DESCRIPTIONS AND SIZES,

DYNAMOS, INCANDESCENT AND ARC LAMPS, FOR

ELECTRICLIGHTING.

EDISON LAMPS.̂

So. t Is the i^tandard Kdlson Base.

No. 'i in the 'n'eHtlnslionse.

The Edison Incandescent Lamp.

No. 2.
No. 9 is the Thomson -11008(011

No. 4.
No. 4 is the United States.

El A OpO Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other bases, E^ A OF O
^##% ^# ^H^^a Nos. 2, 3 and 4 will be placed on lamps, when so ordered, without extra charge. ^P^%^# Eh ^# i

DURABLE. EFFICIENT. EGONOMIGAL

CHICAGO, Rialto Building.

DENVER, COLO., Masonic Building.

NEW ORLEANS, Cotton Exchange.

SAN FRANCISCO, I 12 Bush St.

PORTLAND, ORE., Fleischner Buiiding.

TORONTO, CAN., Bank of Commerce Building.

157" Please address all communication to nearest District OfiBce. .„JE3

FACTORIES;—New York City, Schenectady, N. Y, Harrison, N. J. Hamilton, Ontario. Sherbropke, Quebec.
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Electric Specialties to Contract. General Electrical Supplies.

I MMJK^ J^~L—rt^E:

CAPE MAY CONVENTION!
"'TIS PITY 'TIS TRUE !"

John A. Roeblings Sons Co.,
AX.^Xia'X7X^..£LOa?T7Xt.£:Zl.S OF

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-

vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, CHICAGO, ILL.

Works, Trenton, N. J. GEO. C. BAILEY, Manager.
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THE BEST or ALL
HE I^iLXIONJLL

TRANSFORMER SYSTEM
OF INCANDESCENT LIGHTING.

SELF-CONTAINED ALTERNATING CURRENT DYNAMO—CAPACITY, 500 16-CANDLE-POWER LAMPS.

Our Apparatus is of the Highest Efficiency, Mechanically and Electrically.

W£ GUARANTEE ITS OPERATION, AND

We are Prepared to Undertake the Construction of Electrical Plants of Whatever Magnitude.

COI5.H.EiSFOIIIDE:iIC]E SOLICIa^E:ID.

NATIONAL ELECTRIC MFC. CO
EAU QLwAIRR, WIB.

BAKER, BAliCH & CO., Gen'l Agts.,

Seattle, Washington.
THOMAS WOLFE, Southwestern Agent,

TJnion Depot Hotel, Kansas City, Mo.
LITTLE, McDonald & CO., aen'l Agts.,

141 East Seneca St., Buffalo, JS. Y.
METOALP, HEED & CO., Western Agts.,

1517 Larimer St., Denver, Colo.

CHAS. M. BLANCHABD, Agent,
Girard Building, Philadelphia, Pa.

Ij. N. COX, Agent,
16 Fifth St., S. E., Washington, D. C.

W- N. GRAY, Special Agent,
Boom 12 Chamber of Commerce, Cincinnati, O.

PITTSBURGH ELECTRIC CO., Special Agts.,

531 Wood St., Pittsburgh, Pa

NATIONAL ELECTRIC MFG. & CONSTRUOTIGN CO.. Tower Building, No. 50 Broadway, New York City.
NATIONAL ELECiaiC DEVELOPMENT CO., History Building. 723 Market St., San Francisco, Cal.

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Agents. Winnipeg, Manitoba.
A. IRVINE, Agent, Emelie Building, St. Louis, Mo.
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THE BUTLER HARD RUBBER CO.,
3S IS/Lgtcg^ic Stroot, i^Je-w

' POSSESS SrPERIOK ADVANTAGES IX THE UANDPACTITRE Of

E.trecialfi/ i?i articles adapted to electrical industries, having obtained the sole right to manufacture HARD
RUBBEH undfr the valuable Patents f/ranted to WILLIAM KIEL.

All operations of sawing, cutting, turning and polishing our new standards of

CUFFT B f%O A N n T LI R I MO can be performed with a large reduction in the wear and tear of tools, and considerable saving- of labor.^n ^ Kb f r% ^^ •^ r^ i^ "^ *# fc* mM ^^ Our new standards are of a richer black throughout, not subject to change in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
still remain the most satisfactory and cheapei-it in the matket. nneqnaled for streufftb. durability, insulation and resistance to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FRANKLIN S. ClRTER. CIIAS. M. WILKINS.
— TRADING AS

B. WARD WiLKINS

PARTRICK Zt CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROPRIETORS OP THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

114S. Second St., - Philadelphia, Pa.

Cataloffaes and Discount Sheets iFill be sent to tbose in tlie trade
upon receipt of application and business card.

©PEIGIAL AGELNT?S
FOR TME SALE OF

PARTRICK <fe CARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO.,

N. WEST. ELEC. SUPPLY & CONS. CO,

WOLFE ELECTRICAL CO.,

SOUTHERN DIST. TEL. & ELEC. CO.,

San Francisco, Cal.

- Seattle, Wash.

Oiaba, Neb.

BiMingbam, Ala.

THE STANDARD CARDON CD.,
CLEVELAND,

OHIO.
J/Ianufacturers of Electric laight Carbons and'Battery Material.

^1- •t^

SCHUYLER APPARATUS
IF TOU l^VAMT THE BEST

Arc L'lglxting ^jr^tcixi.

Office and Factory, MIDDLETOWN, CONN.

Western Office, Room 456,
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For Central Station Laghting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., ^:Sl^'I^VT'i^^.

PERFECTLY RELIABLE. HO DANGEFtOUS CURREmi^

§A-ELECTRIC-LiaHT-|

)fiCANDE5CEriT|^>' 78-30 Cortlandt St. ,

.Tmc„r.Hr.«d^^ NewYorL

'Ai
ICWMAtr 8ATTIKY.

=^^^ '-c'S/^H^/? TaHtusHEO AfveKy~Zew^^pkK€^^^

'WMAtr

C. B. HOLMES.
Preat. & Qenl. Mgr.

G. W. GRIFFIN,

Saperlnt«ndent of
OoDsttuctlou.

WM.C. NICHOLS,
Secretary jc Treasurer.

The Hazelton Tripod Boiler

Is the quickest generator of steam,

Needs less repairs than any other, and

Is the most economical boiler in use.

Address

Hazelton Tripod Boiler Co.,

170 TWENTY SECOND ST., CHICAGO , ILL.

OHIO STATE UNIVERSITY,
COLTjaiKXJS, OHIO.

civil, MccliiiDlcul, Mlnlnic and Elei'lrlcul EnicliiccrliiK. SENU FUK INFORMATION.

SAFETY SEAMLESS rubber covered WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eiglilli St., ST. LOUIS.

EXCELSIOR ELECTRIC CO.
BIANVFACTDRBKIS OF

Arc and Incandescent Apparatus
FOR LIGHTING,

ArcAilncandescent Motors,
Slectro-PIatlng and Electro-DepositioD MachiDes.

Distinctive Features

LieBTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC BEG ULATION.

The New Arc Lighting System of this Compatiy is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For eHtimateM and other information, address:

WESTERN OFFICE: NEW YORK OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL. 115 BROADWAY, NEW YORK.
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CENTRAL ELECTRIC CO.
116 £118 FRANKLIN STREET, CHICA60.

Connected by Private Wire with Postal-Telegraph Cable Co.

!

TRADE MARK.

GENERAL WESTERN AGENTS FOR

AND

OKONITEsGiNDEE WIRES.

The Central Spark Arrester

This device prevents the

dropping of sparks from arc

lamps. It also keeps flies

and other insects from get-

ting to the globe.

THE PERRY WIRE PEELER.

This handy little tool is becoming very popular v^ith

bell hangers and incandescent v^ire men.

WE ALSO CARRY A FULL LINE OF

Iv. W. Porcelain Cut-outs,

Stoddard Porcelain Cut-outs.

Cleveland Switches, Paiste Switches, Branch Blocks,

And all kinds of Electrical Supplies.

THE HOT WIRE

Lightning Arrester.

No Magnet or Self-induction.

Furnishes Absolute Protection,

And is Automatic in its Action.

OUE PEIOE ON THESE INSTRUMENTS IS VEET LOW.

ANTI-MAGNETIC
WATCHES.

We have completed arrangements

with the Electricians' Time Company by
which we are enabled to oflFer to Elec-

trical men a thoroughly first-class watch,

absolutely protected from magnetic in-

fluence, and at a very low price. Each
watch is accompanied by a guarantee,

stating first what it is, and in cases where
desired, payments are made easy. Send

for a descriptive circular.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.
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ALEXITE
INSULATING MATERIAL

WATER
ACID - -

FIRE - PROOF

Can be Made in any Color

Wood, Marble, Etc.

SAWYER MAN ELECTRICCO
5 1 0-534 West 23d Street,

NEW YORK.
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CONVERTER EFFICIENCIES.
It TVill Pay You to Throw Out Your Present

Converters and Substitute Our Make.

conip^Risoiff
OI*

CONVERTERS.
Total Efficiency. Converter Capacity Tested.

Thomson-Houston,'87.50 Percent. 25.

Ft. Wayne Jenney, 87. 25.

National. 88. 20.

WESTINGHOUSE. 95, 20.

The above flgares speak for themselves. You can
afford to throw away your inefl&cient converters and
buy ours, which will pay for themselves within a
reasonable time and permit you to carry a larger
commercial load on a given dynamo.

Incandescent Alt;ernating Current

Dynamos, Converters,

Meters, Motors.
325 Central Stations and 600.000 Lamps.

Alternating Current Arc Lighting
Apparatus.

Lamps burn 40 hours without re-

newal of carbon.

Arc Lighting revolutionized.

Soxid for Stp>eoictl Oiroxilctx*.

55 PLANTS, AND 50OO LAMPS SOLD WITHIN A FEW MONTHS.

P-^., XJ. S- -A.

BOSTON, NEW YORK, CHICAGO,
ST. LOUIS, SAN FRANCISCO,

CINCINNATI,
PORTLAND.
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BDRNLEY DRY BATTERY
FATEXTKU Janaary. INUO.

STRONGER than any open circait

BATTERY on the market.

BETTE R than any Dry Battery yet prodoced,

Thu most Compact niiii tlic (.'lii'apf.st. 90c per cdl. l>iscuuntsin

quunlilk-s ami to tlic trade.

CHICACOr-Central Electric Co.

J. H. BUNNELL & CO..''°G':n";;^e„rs^ 76 Cortlandt St., N.Y.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., - - NEW YORK.

New York, July 25, 1890.

Hessrs. Hazazer & Stanley.
GENTLEMEN;— Please ship immediately the 100 bells ordered lail

week. I have used your bells for the last five year? and have found no

others equal to them. They are the Best Electric Bells on EARTH.
Yours truly, CHAS. E. GOODRICH, EhclrUian,

Soj Eighth Avenue.

T.'W. NBttt^, Ilnntreal, Acent lor Canada.
A. MRCHKII^T A CO., Deaver, Asenta for Colorada.
liOriS B. HKTTI , lao Bddy St.. i4an ''rinolHvo, Cat.,

Aeent for the Paclflr. Coast

THZ: ID ZSNGIIffZ:.
Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SENni'OIl rVTALOGUE.

A.LIDB&SON,HannMarers

HPRINeFIEIin, lliL.

Chicago Olflce: 89 Lake Street.

St, Louis Office: 313 Olive Street.

NEW YORK BELTING &PACKINC CO
JOHN H. CHEEVER, Treas., 19 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOR MECHANICAL rilUI'DSES.

RUBBER BELTING PACKING AND HOSE.

ENDLESS BELTS
Particularly adapted for Dynamo uses;

made of any width or length to

order, at a week's notice.

.SALKSBOOMS:
PIIIL.'VDELPHIA, 308 Chestnut SI.

BOSTON, .VJ Summer St.

CHICAGO, l!il l.iike St.

DENVER. l»ll-1611 irth St.

CHARLESTON, lliO MoplIrK St.
<;l!ANll HAPIIIS, I Jlniir.w St.
:min-m;aI'iii.is. •,'ss,.iiiii;;,i st.
I'l.KVKLAM), ni;Siii„Tlor St.
SAN HiA>:clS<'0, 17 Mahi St.

S.VLESKOOMS:
ATLANTA, Hi Decatur St.

DETROIT, lli-il Woodward Ave.
BALTIMORE, 12 N. Chnrli-s St.

BUFFALO, I'JJ-iai VVashinslon St.NEW ORLEANS. Sl'J N. Peters St.
K.ANSAS CITY, 1:11. mid l:il:)W. p>th .St.

IT

KITOCKS

THEM
ALL!

BISHOP RUBBER COVERED WIRES.
BALATA INSULATED DROP CORD.
Prof. Henry Morton says: "These -wires showed no deterioration from I )-(

I

exposuic to moist air, frtsh plaster' damp earth, etc., after several months' exposure. ) (

Its insulating power also was unaffected by a like exposure to illum'natlng gas." | )(
|

THE "BISHOP"
Al-vrays Leads the Procession.

THE ILLINOIS ELECTRIC MATERIAL COMPANY, - 341 ROOKERY BUILDING, CHICAGO.

INTERIOR CONDUIT ^ INSULATION CO.
..Zl.T'TJXl.ZI

i3xr

xsjsxTX^ A-arxoisr.

INTERIOR CONDUITS

UNDERGROUND CONDUITS

Endorsed by the leading Architects, Builders, Electric Light Companies,
Wiring Contractors and Boards of Fire Underwriters. Personally endorsed
by Thos. A. Edison, Prof. Elihu Thomson and other Electrical authorities.

Are equally successful and afford Cheapness, High Inst lation

and DurablJity.

For Price ItatM, Samples and General Information, address

INTERIOR CONDUIT ^ INSULATION CO. '«* '« °1^,f^SloL1o^„^pT;J^
^°'"^-

-T3EIE-

mn umm co.

PUSH-BUTTON

s:e3::e]il.x.3.

TORRINGTON, CONN.,

95 CHAyBERS STREET, NEW YORK.

THE PAJSTE SNAP SWITCH

CHWUfSMUNSON.msT.
fRflNKQMOSSfSECY 8(TrEAS.

SanFf(ANGI5G0.

New Orleans.

CANAL SI

-«%.. •.•<«..•.«.•»...->.> ••KtF.i. I
Every Belt adapted to its special work, and guaranteed

FOR INCANDESCENT WORK I

*° ^® P^'"® Oaktanned, short lap, and to give perfect
satisfaction.

Recognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
12lh and Market Sts.,

Philadelphia, Pa.

KEPT IJS' STOCK AND FOB SALE BY ALL
PROMINENT SUPPLY HOUSES.

GET THE BEST

!

?,4.

INSULATING COMPOUNDS,
ARMATURE VARNISH,
INSULATING TAPE.
INSULATING PAPERS,
MANUFACTURED ONLY BY

The Standard Paint Co.,
NEW YORK, N.T. 59 MAIDEN LANE.
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Union Depot Street Railway, St. Louis.

The accompanying cuts show the interior of

the power station and the switch-board of the

Union Depot line at St. Louis, Mo. This road

is equipped with the Thomson-Houston electric

railway system. The company is operating 16

miles of double track, and 35 motor cars. Each
motor car is equipped with two i5-horse power
railway motors, and draws a trail car. The power
station is equipped with eight So-horse powergen-
eratorsof a total capacity of 500,000 watts. Two
250-horse power Corliss engines furnish power.

The engines drive a main shaft running the

length of station, and each generator is con-

signed conduit. The road has been in

operation since April loth without the slight-

est trouble or delay, and cars are at all times

carrying heavy loads. It is understood that

the management of this road is so well pleased

with its successful operation that it has placed

additional orders with the Thomson-Houston
Electric company for seven and a half miles

of overhead and double track equipment and
35 cars, each to be equipped with 2 i5-horse

power railway motors. Six 80-horse power
dynamos have also been ordered, together with

3 snow sweepers. The overhead work on this

line consists of heavy round iron poles with a No.

generators of loo-horse power each. The
Southern Railway company's road, of the same
city, which is also being equipped, has 17 miles

of track, 26 motor cars each furnished with 2

iS-horse power railway motors and 4 80-horse

power dynamos. In the course of a few weeks
all these roads will be completed, and the Thom-
son-Houston Electric company will then have in

the vicinity of 150 cars equipped with its appa-
ratus in operation in St. Louis.

Chicago & Jefferson Urban Transit
Company,

The Chicigo & Jefferson Urban Transit com-

UNION DEPOT STREET RAILWAY. ST. LOUIS—GENERATOR ROOM.

nected to the shafting by leather belting. The
shafting is arranged with clutches so that any

one of the generators can be thrown out or into

use. The switch-board, shown in the engraving on

the ne.xt page, is an elegant affair, built of cherry

with heavily car\-ed posts- and ornamental top.

Mounted upon it are the rheostats, lightning ar-

resters, switches, current indicators and circuit

breakers, for each generator, together with two
potential boards and voltmeters arranged for

taking readings upon one or all of the genera-

tors. At the top of the board are arranged three

clusters, of five lamps each in the form of a star,

together with a clock and steam gauge. The
conducto.rs leading from the generators to the

switch-board are all laid beneath the floor. The
. cables a^e", hung on brackets in a specially de-

O hard drawn copper wire suspended over each

track by the laiest improved form of insulators.

The track is built of the 54 pound Wharton rail

supported on chairs and cross ties, and the road-

bed is well ballasted. This road has a number of

difficult curves and heavy grades; but, notwith-

standing, remarkably fast time is made over it.

In addition to this systen) the Thomson-
Houston company has equipped the St. Louis

and East St. Louis Electric Railway company's

line, and 6 motor cars on 2 miles of track are

being operated satisfactorily. The same com-
pany also has under contract and is now equip-

ping the Missouri Railway company's line in St.

Louis, Mo. This road has 16 miles of track, 36

motor cars each equipped with 2 15-horse power
railway motors, 2 electric snow sweepers and 5

pany has been incorporated to operate electric

street railways in Chicago and its suburbs. The
capital stock is fi.xed at §1,000,000, and the in-

corporators are John Johnston, Jr., Henry Van-

natta, Frank H. Dickey, Frank H. Baker, Thos.

P. Keefe, Charles B. Hosmer, and Edward D.

Hosmer. Mr. Hosmer said the company would

start work within a few weeks. It is proposed

to run a line of cars through the towns of Alrai-

ra, Hermosa, Cragin, and Galewood, beginning

at North and Arlington avenues, Chicago; also a

line on Grand avenue, running northwest to the

end of the old city limits.

The Capital City Railway company of Frankfort, Ky.

has been formed by Fayette Hewitt, P. McDonald and

J. .W. Pruett, to construct electric street railways.
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Electric Power for the Davenport & Rock
Island Street Railway.

The Davenport & Rock Island street railway

is to be equipped with electric power. On the

23d ult., F. \V. Home of the Thomson-Houston
railway department closed the contract for the

electrical apparatus with C. 15. Holmes, repre-

senting the Holmes syndicate. It will be re-

membered this syndicate about a year and

other hand substantial proof maybe found that

electric lines equipped with the latest appliances

may be operated with success in cities of not

only 50,000 inhabitants, but even 5,000 or less.

The electric system is applicable to small towns
as well as large cities, and when the ne.vt census
is taken, the list of cities possessing electric

roads will include nearly every municipality in

the land.

1 UXIO.N DEPOT STREET RAILWAY

a half ago purchased the street railroads in

Davenport, Rock Island and in Moline, and
has since operated them by means of horse

power, and on a portion of the road by steam
dummy. The entire contract amounts to about

$350,000. The equipment is tor 28 miles of

single track, and 5 miles of double track road.

There are 53 curves and 37 turn-outs. Sixteen

cars are to be fitted each with two )5-horse

power motors. These are to run on streets the

grade of which is 7 to 10 per cent, or over. Thirty-

five cars will be fitted with single 20-horse power
motors and these will run on all grades under 7

per cent. The power station for the system
will be located in Rock Island, and the feeder

wires will be carried across the government
bridge, which together with another short bridge,

is about 2,100 feet long. At the drawbridge
the wires will be supported on towers. The
engines in the power station will be either two
350-horse power Corliss, or seven 125-horse

power high speed engines. Engines of the

compound condensing type will be used. The
McGuire truck has been specified by Mr.

Holmes, and the St. Louis car company is to

be awarded the contract to build the 5 1 cars.

Electric Roads and the Census-

A recent dispatch from Washington an-

nounces that the superintendent of the census

lias issued a bulletin containing interesting

figures about the street railways in fiftysi.x

cities havir.g a population of 50,000 each or

over. The motive power of the principal cities

is thus summarized: .\nimal, 2,351 miles; elec-

tricity, 260; cable, 255; steam (elevated), 61

;

steam (surface), 221. These figures may sur-

prise many persons who do not realize the true

state of affairs, and it may be said, that they

are misleading in a certain sense, though they

may be true. Thus, while it is probable that the

cities included in the list represent nearly every

cable line in the country, it does not begin to

show the cities and towns enjoying the electric

system. But this fact suggests another equally

important: It would be impossible to operate

an extensive cable system in a city of less than

50,000 inhabitants, or even in a city of that pop-
ulation, except under the most favorable cir-

cumstances without great loss, while on the

ST. LOUJS—SWITCH HOARD.

It might be interesting in this connection to

present figures, not official, but reliable neverthe-

less, which bear on this point. Private inquiry

some time ago elicited the fact that there were
in this country and Canada about g,ooo miles of

street railroads, of which 5,90234 miles were still

operated by hoises, while 1,753 were converted

latter. These figures were_ prepared, not for an
electrical journal nor at the suggestion of elec-

trical companies, but by thoroughly disinterested

persons. The figures speak volumes of praise
'for the electrical system.

New Telephone Company at Chicago.
The Subscribers' Telephone \: Service com-

pany of Chicago, has been organized by J. S.

Jacobus, T. N. Jamieson and C. S. Hallberg,
with a capital stock of $1,000,000. This com-
pany proposes to furnish telephones at $75 per
year. It is said that the druggists who have
opposed the Chicago Telephone company will

support the new corporation but many of the
leaders of that movement have refused to take
any action in the controversy. The promoters
of the new company refuse to divulge their plans,

and it is not yet known whether the new company
propases to adopt a "new" system or wait until

the expiration of the Bell company's patents.

According to the daily papers, aldermen repre-

senting the annexed districts will assist the new
company's project, and one of them has been
quoted as saying that an ordinance will be intro-

duced in the Chicago city council providing for

a reduction of the rates now charged by the tel-

ephone company.

The River & Rail Electric Light Co.

In a previous issue of the Western Elec-
trician there was presented a description of

the battery and machinery employed by the River
& Rail Electric Light company of New York in

its storage car recently placed in operation on
the dummy road in South Brooklyn. The River
(& Rail company, it will be remembered, is ex-

ploiting an accumulator and motor which are

the invention of Prof. Wm. Main. The ac-

companying illustrations will prove of especial

interest to those who are watching the progress
of storage battery work.

Figs. I and 2 are views of the exhibition room
of the company at 45 Broadway, New York.
As will be readily noticed from the cuts, this

apartment is tastefully fitted out and all the ap-

paratus is most conveniently arranged for exhi-

bition. The four cells shown to the right in Fig.

I are of the type employed in street car work,

and the eighteen cells above on the table are

IME R1\EK AND RAIL ELECTRIC LICIIT COMPANY—EXHIDITION ROOM.

into electric lines, and 441 were using cable.

This does not include roads now in course of

construction nor projected lines, but only roads
in actual operation on which electricity had been
adopted for propulsion. A comparison of the

number of companies using electricity with those

operating by cable is also interesting, inasmuch
as there are 264 of the former and 44 of the

medical batteries. These cells each give an e.

m. f. of 2'.2 volts, and are connected so as to be
thrown on or off the different groups of incan-

descent lamps on the walls. There are also con-
nections for the physicians' lamps, motors, caut-

ery instruments, etc., on the table. The motor
driving the large fan, it may be mentioned, is

s^-horse power, and the larger of the two, a



September 6, 1890 WESTERN ELECTRICIAN. 127

3-horse power machine, is of the same type as

the street car motors. Figs. 3 and 4 represent

respectively the surgeon's headlight and case

of medical batteries exploited by the company.
The lamp used in the lantern is of 4-candle

power.

Edison Companies' Convention at Min-
neapolis.

The arrangements for the annual convention

of the association of Edison Illuminating com-
panies at Minneapolis, September i6th, promise

the most interesting and instructive meeting in

the history of that organization, and it is prob-

able that the attendance will be far larger than

at former conventions. This is due not only to

Steam Piping; Re-organization of Edison Inter-

ests; Grounding the Neutral Wire in Three-
Wire Systems.
The present officers of the association are:

President, John I. Beggs; vice-president, C. P.

Gilbert; secretary, W. J. Jenks; treasurer, Wil-

son S. Howell; executive committee, A. L.

Smith, Appleton, Wis.; C. L. Edgar, Boston,

Mass.; Thos. P. Merritt, Reading, Pa.; E. R.

Weeks, Kansas City, Mo.; C. J. Field, Brooklyn,
N. Y.; J. I. Beggs, Chicago, 111.

Electric Light Plant in McVlcker's Thea-
ter, Chicago.

The fire at Mc\'icker's theater, Chicago, last

week possesses a peculiar interest for the old-

SUKGEON S HEADLIGHT. RIVER & RAIL ELECTRIC LIGHT COMPANY. FIG. 4. MEDICAL BATTERY.

the fact that the Edison interests are spreading,

but to the announcement that Mr. Edison will

be present, and also to the fact that the conven-
tion will be in session during the Minneapolis
Exposition, the principal feature of which will

be the Edison exhibit—the master and his works
will both be seen. The Edison exhibit will be
in the main, a reproduction of the display at the

Leno.x Lyceum and the Paris Exposition, but will

be even more elaborate than these. The ex-

timers in electric lighting, for it destroyed the

first plant used for illuminating a theater

in Chicago, if indeed not in the country.

Incandescent electric lighting was in its infancy

when the plant was installed and it appeared a

great undertaking to light a theater by the new
means, but so firm was Mr. McVicker in his

faith in the improved method that he had his gas
supply cut off the moment the plant was ready,

and he never had cause to regret it. As a result

RAIL ELECTRIC LIGHT COMPANY—EXHIBITION ROOM.

hibitors will profit by their experience, and make
the Minneapolis display the crowning feature

of the exposition.

Special trains for the accommodation of dele-

gates and their friends will be run from New
York and Chicago. During the convention
papers will be read and discussions engaged in,

on the following topics: Lightning Protection,

Results of Experiments; Insurance of Edison
Central Stations; A National Code of Insurance
Rules; Edison Patent Litigation; Central Station

he is even more convinced, if such a thing were
possible, in electric lighting, and when his thea-

ter is rebuilt it will be supplied with the finest

electrical plant in the country. The experience
which Mr. McVicker has had with his plant has

proved valuable to his brother managers. When
the original plant was installed it was rather a

crude affair and one cannot help admiring the

confidence displayed by Mr. McVicker in de-

pending entirely on this improvement. From
time to time the plant was improved, modern ap-

pliances added, and it continueS to give satis-

faction. In providing for his new house Mr.
McVicker will take advantage of his own expe-
rience and that which his brother managers have
had in this line, and by combining them he hopes
to be able to secure the finest electric light plant
for theatrical purposes in the country.

Insulator.

The cut shows a form of insulator designed
as an improvement over the ordinary glass petti-

coat form. The illustration explains iiself.

The interior surface has upon it annular pro-
jections forming grooves. The upper sides of

these grooves are inclined, but their under sides

IXSUL.\TOR.

are nearly or quite horizontal. By this construc-
tion not only is the surface distance from the pin
to the conducting wire increased, but the in-

terior of the "petticoat" is much better protected
from moisture by means of the ridges. These
ridges protect the grooves, and thus keep at

least a part of the surface dry, a consideration
of great importance in insulation.

This insulator has recently been patented by
Samuel Oakman of Melrose, Mass.

English Constant Current Dynamos.
The chief feature of the dynamos illustrated

in the cuts is the method of regulating the
electromotive force. These machines which
were recently brought out in England by O.

%<~i

FIG. 1. LiNGLlSH CONSTANT CTRRKNT DV.NAMOS.

Firth, were designed with a view of rendering
them specially available for arc lighting, electro-

deposition, etc., where a variation of current is

required. Regulation is accomplished by draw-
ing the field magnets away from the armature,
thus causing the e. m. f. at the terminals of the

dynamos to fall. The regulator is worked by

FIG. 2. ENGLISH CONblANl eUKKENT DYNAAIOS.

hand. Fig. 2 represents a type of machine
made to supply the demand for a low-priced

dynamo. It will be noticed that both machines

are provided with three bearings. The cuts are

reproduced from InJitsiries.

The Westinghouse company has been awarded the con-

tract for an electric light plant in the factor)' of the

Central City Guano company at Macon, Ga.
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Mercury Circuit Breaker.

In Cosmos is described-a new mercury circuit

maker and breaker, two forms of which are

shown in the cuts. The French papers are in-

clined to think that these little devices may be

used to great advantage. It would seem, how-

ever, that a simple form of switch of sheet metal

under all ordinary circumstances, would better

answer the purpose, though in laboratory work
it may be possible that the use of the more com-
plicated form might, under certain conditions,

be found advantageous.
In Fig. I is shown the simple form of the cir-

cuit breaker. A curved tube of glass which is

closed, contains at one end a bead of mercury

If. The wires are sealed in at P. By tilting

the tube, when it is properly supported, the mer-

cury flows away from the wires and the circuit

is instantly broken.

In Fig. 2 is shown the form in which wires

are sealed at each end. By tilting the tube the

KIO. I. MERCLRY CIRCUIT l:REAKEK,

circuit leading from one electric source can be

broken, and as the mercury falls to the other

end of the glass it makes contact with the termi-

nals of the other circuit. In Fig. 3 two views

of the device arranged with a crank for tilting

the tube, are presented. To prevent oxidation

of the mercury the tubes, before sealing, are

filled with nitrogen gas.

Development of Electrical Interests in

Australia.

Electrical engineers and manufacturers of

electrical apparatus of all kinds are giving con-

siderable attention to the development of elec-

trical interests in Australia, and many of these

have already introduced their specialties in that

market. Several American concerns have repre-

sentatives in the larger cities and towns, and
one of these—a Chicago house—recently re-

ceived a large order, including telegraph and
telephone apparatus and signal and alarm de-

vices.

In the Western Electricejvn of August ?4,

18S9, an article by Charles Flesch was presented,

showing the possibilities in Australia for electric

lighting and motor companies. Since that time

several articles of a similar character have been

presented. Through the courtesy of Mr. Flesch,

the Western' ELECTRicr.\.\ is enabled to pre-

sent additional information on the recent pro-

gress in electric lighting, etc., in Australia. A
"tramway" company, after subjecting the elec-

tric system to a severe test for six months, has

ordered additional electrical apparatus for the

FIG. 2. MERCURY CIRCUIT IIREAKER.

equipment of the line. .\ class in electrical en-

gineering has been organized at the Working
Men's college of Victoria, under the direction of

a competent instructor. There are about 90
students at present. The course of study con-

templated will include every branch of electrical

science, and will be supplemented by practical

work in the manufacture of devices and in the

construction and operation of plants. The Ho-
bart, Tasmania, city council has "confirmed the

desirability of lighting the city by electricity,"

and a bill providing for the improvement has

been ordered. An electric search light has been
introduced at Hobart, It is operated by a

Westinghouse dynamo.
The greatest advance in electric lighting has

been made at Melbourne. The first public dis-

play of electric lighting in that city was on the

marriage day of the Prince of Wales in 1863,

and consisted of three arc lamps erected by the

government at the postoffice, the old telegraph

office, and at Parliament House. The supply of

electricity was generated by chemical batteries

of the Cullen type, a group being required for

each lamp. Inasmuch as this system was far

from being successful commercially, nothing
was done until 1S7S, when two arc dynamos and
lamps were received from London and placed on
exhibition. It was not, however, until 18S0 that

an attempt was made to organize a company to

manufacture electric and power machines.
Then the Victoria Electric company was formed,
which in November, 1881, was changed to the

Australian Electric company with increased cap-

ital. In 1882 incandescent lamps were first ex-

hibited at Athena:um hall, Melbourne, where
they made a favorable impression. The Opera
House company immediately put in 1 20 lo candle
power lamps for trial, and soon increased the

number to 600, dispensing entirely with gas.

This was the beginning. Orders were secured

so rapidly that the company had scarcely be-

come well settled in its station when the original

plant of 1,500 lamps had to be enlarged. At
the outset the difiiculties attending transmission

of electric power with extremely low tension

were apparent, and the company was obliged to

confine its operations to a limited territory.

About this time two rival companies, backed by
English capitalists, appeared in the field, but the

original company maintained its position and
reaped the reward of the labors of its competi-
tors. Street lighting was begun at this time, 16

arc lamps of the Brush type being employed.
They proved successful, but the increased cost

of lighting the streets by the new system made
the city council hesitate about adopting the plan,

and although it had popular approval, the

project was permitted to expire.

There was a gradual increase in the incan-

descent plant from 1S84 until 18SS, when Ganz
cS; Co. introduced their transformer system and
installed a 3,000 light plant. Once more there

was a boom in electric lighting, and it has not

yet ceased. Owing to the growing demands of

FIG. 3. MERCURY CIRCUIT BREAKER.

the company, it was found necessary to increase

the capital stock to ;^25o,ooo, and at the same
time the company was reorganized under the

name of the New Australian Electric Light

company. The new company purchased a

piece of land near South Varra, and is now
erecting a new plant, which it is intended to ul-

timately extend to 100,000 incandescent lights,

and as many arcs as may be wanted. The spec-

ifications for the new station have been pre-

pared so that the extension of the system may
be made without materially altering the original

plans of the company, There is a bright future

for this company unless present indications are

sadly misleading. At the last stockholders'

meeting a 10 per cent, dividend was declared.

The New Australian company and its progen-

itors were not without rivalry, however. Nu-
merous companies have competed for public

favor, and some of these have promised to prove

formidable rivals. The Lfnion Electric company
and the A. W. Alcock Electric Light & Motive
Power company, limited, are now operating

stations in Melbourne, but their combined ca-

pacity is only about 5,000 incandescent lamps.

Never before, however, has there been so much
interest displayed in electrical matters. Not
only in Melbourne, but in many other cities and
large towns, electric lighting and electric railway

companies are projected, and all give promise of

prospering.

Reunion of Telegraptiers.

The Clld Time Telegraphers .Society and the society of

the United States Military Telegraph Corps, will hold

their reunion at the Centropolis hotel, Kansas City, .Sept.

15th and i6th. The first named organization will hold

its annua! business meeting on Sept, 15th, and the latter

on Sept, 16th. The following named gentlemen have
been appointed a committee of arrangements, which is a
sufficient guarantee that the wants of the members and
their friends will be anticipated and provided for: Day
K, Smith, J, D, Cruise, H, C. Sprague; W. W. Smith, E.

G, Fish, E. K, Weeks, G, M, Myers, M, D. Wood, I.

C. Hubbell, F, K. Holtzinger.

Attention is called to the fact that members should, on
purchasing railroad tickets, secure a certificate from the
local ticket agent. In case there are 10 persons present
at the meeting each will be given a certificate entitling him
to return on one third fare. An invitation is extended to

all old timers who were in the service before 1S65, to attend
the reunion, and all who were engaged in government ser-

vice during the war, whether members of the association or
not.

An Electric Top,

.\ writer in La Nature is responsible for the
statement that nothing has appealed to the in-

genuity and fancy of inventors more than the
top. He proceeds to enumerate a vast number
of curious toys of this kind, which have been
designed and then describes the electric top
shown in the cut. The little toy in appearance
and in operation is not materially different from
the ordinary humming top. The engraving

ELECTRIC TOP.

first shows the simple mode of spinning the top.

The three little cuts represent the interior. In
Fig. 2 the shell is seen to contain three small
permanent magnets. In Fig. i are three coils

of wire, C wound upon wooden spools, and
connected in series; one terminal is connected
to the zinc shell E, and the other to the little

wooden piece D. To a spindle passing through
both sections of the top, is attached a toothed
wheel. Fig. 3, which, when the top is spinning,

makes and breaks the circuit at /. When one of

the sections of the top is spinning over the other,

an electric current is induced in the coils, and
when a person makes proper contact a slight

shock is experienced. The cut is reproduced
from La A'aturc.

Edison's Carbon Relay.

It is well known that the resistance and, of

course conversely, the conductibility of imper-
fect conductors of electricity—/. e., conductors
of relatively high resistance—vary as the inti-

macy of contact of the particles changes. This
latter variation may be produced by pressure, or,

in other words, if a piece of an imperfect con-
ductor be included in an electrical circuit and,
other conditions remaining the same, pressure
be applied, so as to compress the material, its re-

sistance is lessened, and an effect is obtained
etjuivalent to strengthening the current. This
effect is the result of the particles coming into

%
Edison's carijon relay.

more intimate contact or relation with each other.

The same effect is observed, also, when there is

interposed in a circuit two metallic conductors
provided with roughened contact-surfaces, so

that the contact between them is by numerous
points. Pressure forces more and more of the

points into contact, and thereby lessens the re-

sistance in the circuit.

Mr. Edison utilizes this effect in the construc-

tion of his carbon relay, illustrated diagrammat-
ically in the cut. In the figure A A are the

spools of an ordinary electro-magnet whose cores
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are connected by the usual yoke D. l?pon the

outer ends of the cores are placed blocks C C
of some material of considerable resistance, as,

for instance, carbon. Upon these blocks is laid

the iron or steel bar B, acting as the armature

to the electro-magnet. The ends of the cores

and the bar are recessed, as shown, but not suf-

ficiently to permit them to contact. The car-

bons are placed in the recesses. The device is

June last, it is claimed, indicated that signals

can be sent by the incandescent lamp from a

balloon with entire success.

In these tests current for the lamps was fur-

nished by Renard storage battepies. Their
weight was about 4,; pounds. A special form
of 25 candle power lamp was employed. The
lamp was placed in front of a reflector which
could be turned in anv desired direction.

SlGNALINi: BY ELECTRIC LIGIiT FROM A DALLOON. FIG. 3.

connected in the line circuit as shown. The local

circuit is indicated by dotted lines. The spring

i of the sounder 5 is adj usted so thai its resilience

shall just overcome the magnetic attraction ex-

ercised by the magnet when the current is weak-

ened by the normal resistance of the carbons

CC. In the present instance the instruments are

represented as arranged for a line on which a

current is to be sent to cause a signal. It is ev-

ident, then, from the foregoing, if the circuit be

closed through the relay magnet the latter's ar-

mature will be attracted, compressing the car-

bons C C and diminishing the resistance in the

local battery circuit. This action causes the

sounder 5 to attract its armature.

Mr. Edison claims that this construction makes
a very delicate and effective relay, working reli-

ably under great variations on the line without

adjustment, and one in which all means of ad-

justment are dispensed with, any regulation re-

quired due to changes of electrical tension on

the line being made upon the sounder only.

Signaling by Electric Light from a
Balloon.

In Tune last when an ascension was made in

the balloon Figaro in Paris, several interesting

e.\periments were made in sending signals by
electric light from the air ship. Jjuring the last

few years inventors have devoted no little time

The battery was placed under the seats in the

balloon, in the manner shown in Fig i. The
fastenings are so arranged that the batteries are

not disturbed even when the balloon assumes a

gyratory motion.
Fig. 2 represents the basket of the balloon

with a few of the instruments used by the Eero-

nauts. The little device at ^^1 has nothing elec-

trical about it. It serves to indicate any hori-

zontal movement of the balloon. The instru-

ment at C denotes any changes from the vertical

in the position of the balloon. Two wires from
a battery lead to the instrument. The connec-
tions are such that upon any marked movement
of the balloon either up or down an alarm is

sounded upon a little gong.
The compass is located at B and directly over

it an electric lamp is arranged. By its light

readings from all the instruments can be taken.

The bottom of the compass case is glass, through
which the aeronaut can see objects on the sur-

face of the earth and determine, therefore, the

angle which the route of the balloon makes with

the magnetic meridian. In order that the earth

may be visible a lamp is hung below the basket
in the manner shown in Fig. 3.

In flashing signals the Morse alphabet was
used.

St. Louis Electrical Exhibition.
The electrical department of the St. Louis e.x-

FIG. 2. SIGNALING BY ELECTRIC LIGHT FROM A BALLOON.

to the consideration of the best means of sig-

naling from balloons, especially in France.

Many patents relating to the use of the incan-

descent lamp for this purpose have been issued.

Many of the inventions have proved upon trial

to be utterly useless. The experiments, how-
ever, which were made by Jovis and Mallet in

position will unquestionably be the most attract-

ive feature of the exhibition this year. There
will be all the latest improvements in the tele-

phone, telegraph, phonograph and electric light-

ing appliances. The writing telegraph will be

exhibited in a perfected and interesting form.

An improvement in the phonograph which

has not heretofore been exhibited, will be one
of the features of the display of the Edison
company. Not a small feature of the exhibit
will be the various electrical railroad signals, by
means of which a moving train can telegraph to
another moving train and thus avoid serious ac-
cidents. Appliances for the throwing of switches
in crowded freight yards by electricity will also
be exhibited. An electrical appliance by means
of which an operator can play on several pianos
at different places at the same time, will be ex-
hibited.

One of the most interesting features of the
exhibit will be the prismatic electric fountain,
similar to the one exhibited at the Paris Exposi-
tion, but greatly improved. In this fountain no
water is used, but the effect is produced by
means of alternating electric currents, produc-
ing flashes of light, which are reflected by a
complicated system of mirrors and prisms, pro-
ducing a shower of many-colored lights, which
is said to be most beautiful in its effect. What
is apparently a stream of water, but in reality a
flash of light, will constantly change and be sim-
ply dazzling in its effect. The unicle electric
elevated railroad will be on exhibition.

Submarine Navigation.
A Washington correspondent cills attention to the fact

that European inventors are devoting more time to the
question of submarine navigation than Americans; at any
rate they are accomplishing more it would seemi on the
other side than in this country. The Gymnote, the Gou-
bet and the Peral have all achieved at least a promising
degree of success; and they have come up since the Nor-
denfeldt boats and others of European celebrity The
Gymnote. the invention of a French officer, depends for
its motive force upon electricity, and from the first was
found to be well under control; but the accumulators were
not quite satisfactory for a time. Of late, it is said, better
results have been achieved. The Goubet, invented by a
well-known French engineer, has had many successful
trials at Cherbourg. It descends perpendicularly, whereas
the Gymnote dives at an angle. A feature of the Goubet
is the facility with which it can be steered in any direction.
Spain, however, thinks that she has in El Peral a better-
submarine boat than any other of the European powers.
Its motive power, like that of the Gymnote and the Goubet,
is electricity. It can be submerged with all desired ease'
can stay a long time under water, has good facilities for
supplying air to the crew, has good sea-going qualities,
and while the appearance of its coursing tower above the
surface of the water would disclose its approach to an
enemy in the daytime, jet in an actual trial against the
war ship Colon, it was found that under cover of the night
it could probably reach an enemy without being detected.
At all events the Spanish Government is so much impressed
with the possibilities of the Peral, as an auxiliary harbor
defence, that it is said to have decided to build a flotilla

like it. It is understood that these boats will be larger,
having accommodations for a crew of over twenty men!
But the need of such a crew is not obvious, the fewer the
number of men the more air and machinery space will be
furnished. While these advances have been made in
France and Spain, submarine navigation in this country
appears to be about where it was three yearsago. Perhaps
less is expected of it by the present Navy Department than
was hoped for by its predecessor. Secretary Whitney had
only a minimum faith in the efficiency of ordinary torpedo
boats like the Gushing and its successor now authorized.
"The electric search light has," he said, "made their use-
fulness at night extremely doubtful. They are of value
only upon occasions when they are invisible to an enemy.
Such occasions are rare. The smoke of battle might con-
ceal them, and for a nation having large classes of fightino-

ships they might prove of consequence, but that is not ou°
situation at present. The statement of the fact that they
are of value only upon rare and accidental occasions should
rule them out as a reliable weapon for coast and harbor
defence. A nation cannot select the nigh'.s when it will
defend its harbors." Yet directly upon this declaration as
to the ordinarj' torpedo boat, he added that "it is rea-
sonably certain that boats entirely submerged, except as to
a turret, small and protected against machine-gun fire, are
practicable." It was with this view that toward the'end
of 1S87 Mr. Whitney invited bids for the construction of a
submarine torpedo boat. Whatever the cause, no contract
was maf'e by the Navy Department for a submarine boat
under its own call, and the call has never been repeated.
Besides the inventions of Peral, Goubet, Ramagote, Nor-
denfeldt, Campbell, and others in Europe, there are the
well-known devices of Tuck and Holland in this country.
The cnly question raised seems to be the ability of such a
boat to go below the surface at so great a distance from the
enemy as to be unperceived by him and then to make its

way under water until it has reached the hull of the vessel
aimed at and blown it up by the use of some high explosive.
The difficulty experienced is in traveling such a distance
under >vater without coming to the surface sufficiently to
show at least the observation tower. This latter, to be
sure, is not an easy mark to hit, and it need not take long
for the boat to sink again below the surface. But with the
aid of guard boats and other devices the enemy can prob-
ably protect himself if the discovery is once made. Still,

evtn when the observation tower must be shown, with the
aid of a dark night or a fog, there might be some chance
of escaping detection, so that a good sub-surface boat pos-
sessing sea-going qualities, would furnish an auxiliary de-
fence, even if not a defence of the first importance.
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In another column mention is made of the

fact that the Holmes syndicate which controls

the Davenport iV Rock Island street railway has

decided upon electricity as a motive power for

this system. The decision of the syndicate may
be regarded as a most decided victory for the

electric sys'em. The fact that C J!. Holmes,
who is at the head of the most suct:e.ssful cable

railway in ("hicago, has declared himself and his

followers in favor of an electric eriuipment to

the extent of $350,000 is conclusive proof that

except under certain circumstances, the cable

system cannot compete with electricity.

TiiK views of Prof. Henry Morton on the

dangers of electric lighting, presented in a pajjer

read before the convention of the National
Klectric Light association, will be generally ap-
proved by the electrical fraternity. The article

appeared in the report of the convention, pub-
lished in the last number of the W'l sti.r.n Elec-
trician. Conservative electricians have always
admitted that the handling of high tension cur-

rents was attended with a certain degr,;e of dan-
ger, but they have contended at the same time
that the proper means for securing safety was

not to be found in prohibiting high potentials,

but in the adoption of numerous safeguards, and
in the rigorous enforcement of safety regu-

lations. Managers of central stations have
recognized these facts and they have endeavored
to protect their employes and the public. An
illustration of the methods employed was fur-

nished in the Wf.stkkx Electrician, July 26th,

in which an article was presented describing the

safety precautions adopted in the Brush station

at Rochester, N. Y. It ',vill be noticed that the

policy adopted in this case is consistent with the

recommendations suggested by Prof. Morton,
and the success attending the enforcement of

these regulations shows that the requirements

are understood.

The subject of the proper classification of the

lighting power of electric lamps, which was
brought before the recent convention of the Na-
tional Electric Light association by Dr. Louis

Bell, is a most timely one. All along up to the

present time consumers have been renting and
buying lamps, and lighting companies have been
furnishing them, in many cases, with the vaguest

knowledge as to the actual amount of light ob-

tained. In the majority of instances the con-

sumer or purchaser of an isolated plant places

himself entirely at the mercy of the company
furnishing the current or selling the apparatus,

and if the light appears to the eye to be up to

that of lamps furnished a neighbor, all is well.

Competition now, however, is rife, and as there

is so little difference, practically speaking, be-

tween the different makes of high class apparatus,

manufacturers are straining every nerve to

attain to perfection in small points. All this,

therefore, has a tendency to elevate e.xisting

standards, and also to create new, higher, and
more correct ones. As Dr. Bell pointed out, light

at best is a difficult thing to measure because we
are not able to establish an absolute standard.

When, therefore, we have a source of light the can-

dle power of which varies in accordance with its

position, and we also keep in mind that the shape
of the carbon has a most important bearing on
the distribution of the light, the establishment

of a standard which would meet with anything
like universal approval, would be by no means
an easy problem. Still, we agree with Dr. Bell

that an effort in this direction would be a most
decided step in advance, and one which should

be eagerly welcomed by lamp manufacturers who
are making an effort to produce the best appa-
ratus. What we want is, to quote Dr. Bell, "to

find some one definite thing which we can all

agree to call a lamp of a certain size, whether
it be i6-candle power or 16 watts."

The advocates of municipal control of electric

lighting plants can find little consolation in M. J.

Francisco's paper on that subject, read at the

convention of the National Electric Light asso-

ciation at Cape May. "If a municipality,"

he said, " can sell electricity cheaper than
private corporations, why should it not man-
age all other trades and industries?" This
is reasonable, and it sums up in a word the posi-

tion of practical business men who are opposed
to the manipulation of enterprises of this class

for the advancement of politicians and their

schemes. Mr. Francisco devoted considerable

attention to the claims of "visionary, theoretical

dreamers," who advocated the socialistic scheme
and showed that their statements were mislead-

ing. Referring to the disadvantages of operat-

ing central stations, by cities, and the influence

of politics, he said: "No sane or fair-minded

man will, with the corruption and fraud prac-

ticed by politicians at the present day, attempt
to prove that it is for the best interest of the

taxpayer to place faith in the honest or con-

servative management of any enterprise which
can be manipulated in the political arena for the

advancement of the men in power. The his-

tories of New York, Philadelphia and many
other cities are samples of such methods, and
their purifying effects upon politics. Hypoth-
eses and theory may do on paper, but actual re-

sults obtained by practical application and ex-

perience are the only reliable data upon which
to base any statement relating to the cost of

street lighting. In every case these have shown,
where all the facts are given, that it has been

for the best interest of the citizens and tax-

payers to contract with an electric light company
for lighting the streets of any city." The paper
appeared in the convention report, published in

the last number of the Western Electrician.
Prof. J. P. P.arrett, city electrician of Chicago,

took exception to some of the figures given by
Mr. I'rancisco, for a station under the former's

management. Prof. Barrett, upon his return to

Chicago after a short vacation, proposes to

answer Mr. Francisco's criticisms as far as they

relate to electric lighting in Chicago.

CJur Pittsburg correspondent this week men-
tions an incident which indicates how the

people of Pennsylvania look upon the relative

merits of natural gas and electricity for street

lighting. The city of Washington, Pa., has

been lighted by the former illuminant for some
time. The local company has hitherto made no
charge for the gas, but recently it came to the

conclusion that it should be paid for its light.

The city authorities would not consider the

proposition for a moment. They held that if

they had to pay anything it behooved them to

purchase something really worth buying, so

they decided to advertise for bids for electric

illumination, and their course strikes us as

entirely sensible.

September is to be a month of electrical con-

ventions. The Edison companies will meet at

Minneapolis September 16th. The programme
as presented in another column gives promise
that the meeting will be of unusual interest.

The National Telephone Exchange association

will hold its annual convention at Detroit on the

9th inst. Gen. C. H. Barney, the secretary, re-

ports that the meeting promises to be unusually

interesting and profitable. The reunion of the

Old Time Telegraphers and the Military Tele-

graph corps will take place at Kansas City

September 15th and iCth. Our Kansas City

correspondent reports that a large attendance is

expected, and the committee of arrangements
states that a hearty welcome is awaiting the

veteran operators.

In the last number of the Western Elec-
trician containing a report of the Cape May
Convention of the National Electric Light asso-

eiation, appeared a paper by H. L. Lufkin, on
"A Proper Basis for Determining Electro-

motor Rates." Mr. Lufkin, it will be remem-
bered, had already at a previous meeting
given the convention considerable information

on this subject. In the early days of the sta-

tionary motor business, and in fact at the present

time, one of the greatest difficulties attending

the introduction of a machine, in many cases,

is the arrangement of a proper rate to be charged
for current. To a power consumer the price

of the motor is a secondary consideration, but
the cost of current is of prime importance. In

many instances the motor company loses a sale

and the electric light company a sure and con-

stant customer, through the latter's inability to

decide upon a rate which would show a profit to

the power company, but at the same time would
not be prohibitory to the consumer. During the

past few years, however, this subject has re-

ceived the most careful consideration as lighting

companies have awakened to the fact that power
circuits grow in a most astonishing manner, and
p.iy tlividends of the steadiest kind. Those
contemplating the establishment of a power cir-

cuit orex|)eriencing a tlifficulty in deciding upon
the rates to be charged for motor service, will

find Mr. Lufkin's paper of interest.

In [jreparing his paper Mr. Lufkin had access

to a large number of records of motors in actual

service. From these records diagrams were
plotted out which show the fluctuations in the

current supplied to constant potential motors
under the ordinary working conditions. A
study of these tests revealed, among other

things, that the average use of the motors in

question was but 43.57 per cent, of their rated

capacity. Mr. Lufkin also stated that he found
the average power consumed in doing servicea-

ble work is but three-eighths of the total power
used. The remaining five-eighths is consumed
in driving shafting.
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Telephone Convention.

The National Telephone Exchange associa-

tion will hold its convention at Detroit, beginning

Tuesdaj', September 9. C. H. Barney, secre-

tary of the association, reports the following

program: First day at 10 a. m., an address of

welcome will be made by the mayor. It will be

followed by a business session. On the second
day at 2:30 o'clock a carriage ride and lunch at

Belle Isle Park Casino will be a feature, and at

half-past eight in the evening, a banquet will be

held at the Russell House. The boat ride and
lunch on board during the afternoon of the

third day will end the convention, and those who
desire to leave the city early can do so, as the

ride will be over about 5 o'clock.

It is stated that the arrangements lor the third

day's session will include a morning meeting so

that any unfinished business from the previous

session can be attended to at that time.

Electric Lighit Car on thie Pennsylvania
Road.

The accompanying diagrams illustrate an

almost any desired amount of light. The cuts

are reproduced from Engineering News.
List of Supplies.
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The Clam Bake at Vue de I'Eau.

The sequel to the summer convention of the

National Electric Light association is the clam

kind took place August 23 at Vue de I'Eau,
near Providence. One hundred and seventy-
four persons were present, and before the clam
bake they amused themselves by roaming over
the grounds of the Vue d I'Eau club, kicking the
football, shooting at the target, etc. When the
serious part of the proceedings was instituted

'f-flf-'. ^^^-.^.j^

ELECTRIC LIGHT CAR ON THE PEXNSYLVASIA ROAD

—

LAMP TRIPOD.

Gen, O. E. Madden was called upon to act as
toastmaster. He made a brief speech in which
he called attention to the great advances made
during the last few years in the electrical field.

He also read a number of letters from persons
who regretted their inability to attend the clam
bake, Eugene F, Phillips, president of the
American Electrical Works, was introduced but
refused to make a speech on the ground that a

ELECTRIC LIGHT CAR ON THE PENNSYLVANIA ROAD—PLAN.

electric light car which is in service on the
Pennsylvania railroad. It was constructed in

order that ample illumination might be provided
at points where temporary light is needed,
either at a wreck or washout, or new piece of

construction, or about yards or shops. It has
been in very satisfactory use for about two
years. The drawings are so clear that little

description is necessar)'. Racks for 10 arc
lights are provided, and the power is ample for

running that number, or even two or three

more lamps.

The boiler, which is only shown in outline, is

of the upright tubular type containing 106 ij4-

inch tubes 2 feet 3J3 inches at the center and
slightly longer at the sides, the top flue sheet

being concave. The entire length of sheet,

which includes the fire-box, is 6 feet gjs inches,

and the outside diameter, 3 feet 4 inches. The
stack is II 34 inches interior diameter at the
throat. The lamp tripods are 25 feet high, of

the simple form shown in the illustration, and
are carried in racks on top of the car, as indi-

cated. The car is supplied with the list of

-evi'~—>|< -z'4i' X

Cenrers ofgraftp/i/ip imrrs.

ELECTRIC LIGHT CAR ON THE PENNSYLVANIA

SECTIONAL END VIEW.

toastmaster had been elected for that very pur-

pose. To the toast "The Rhode Island Clam,"
John Addeman, e.\-secretary of state of Rhode
Island, made a humorous response. S. Smith
spoke for the telegraph, and H. L. Storke for

the telephone. Marsden J. Perry made a brief

speech in which he spoke of the charms of the
spot at which the clam bake took place, P, H,
Ale,xander made an informal talk, after which T,
C, Martin responded for the electrical press.

The gathering was a highly enjoj'able one.

Electric Fountain at Lincoln Park,
Chicago.

Chicagoans who visited Lincoln Park last

week saw the new electric fountain, presented
the city by Charles T, Yerkes, On Monday
evening it was dedicated to the city. As the

streams spouted rays of light played in the same
direction as the streams. There were all the

colors of the rainbow, sometimes all turned on
together, and again the jets were all of the same
hue. Red, green, violet, blue and pure white
lights were seen in succession and then all togeth-

ELECTRIC LIGHT CAR ON THE PENNSYLVANIA ROAD—SECTIONAL VIEW.

miscellaneous supplies given in the appended I bake given by the American Electrical Works I er- The white and green tints suggested an
table, and is thus prepared to quickly furnish I of Providence, R, I, The twelfth bake of this I ordinary waterfall under a strong light. After
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various colors had been shown, the whole foun-
tain was illuminated with a white light. The
last color shown was red, and as the (low of the

different jets slowly ceased, it looked like a fire

dying out. A moment later and there was to be
seen nothing but the glowing coals of a big fire,

and the show was over.

Municipal Telegraphy and the Central
Strike.

The dependence of the police in large cities for the

efficiency of their system upon the telegraph is illustrated

in the following story concerning the big strike on the
New York Central Railroad: The telegraph operators who
arc on duty at police headquarters day and night are in con-

stant communication with ever)* precinct of the police de-
partment. When it becomes necessary, as it has duriny
the railroad strike, to mass the police at different points
where trouble is exijccted, it is of vital importance that all

the wires ninning into this room should be in working
order. When the strike of the New York Central road
was declared, on Friday evening four weeks ago, the police

wires on the east side above Fourteenth street did not re-

spond. Inspector Byrnes knew on Friday afternoon that

a strike was imminent, and he had notified the captains of

precincts through which ran the Central's tracks to hold all

reserves in readiness. Capt. McElwain telegraphed to

him at 6:45 that the strike was declared. Inspector Byrnes
was acting superintendent, and as there were a good many
ugly rumors afloat it was considered necessary to order out
extra men. Old ''Pop" Stevens, the veteran telegraph
operator, was instructed to send out such an order. He
tried the wires, and not a police precinct above Fourteenth
street on the east side responded. Mr. Stevens rushed in-

to Inspector Byrnes 's office in great excitement with the

news. The inspector, to avoid arousing the suspicions of

the newspaper men who were at headquarters, went down
to the cells on the basemept floor, and by climbing through
a rear window, entered the operating room and locked the

door. The wires were tried again without response. Four
linemen were sent out to find and repair the break, and
orders were sent over the Western Union wires to forty

detectives of Inspector Byrnes' staff to report at once at

police headquarters. These men were stationed along
the east side precincts where they could get telephones,
and were instructed to keep the central office informed of
the actions of the strikers. At S o'clock the linemen re-

ported that they were unable to locate the break in the
police wire. In the meantime Sergeant-Detective Mangin
telephoned from the Murray Hill Hotel that the signal

station switches at Fifty-seventh street were threatened. It

began to look as if the police were going to have a busy
night. Inspector Byrnes sent the linemen out again, and
an hour later they came back unsuccessful. One of them
named Lyman then declared that he was going to find that

break if it took all night. At n o'clock Lyman re'urned.

"If you will let me steal a Western Union wire, inspector,"

he ^aid, *'I will put your wires in working order." "Take
all the wires you need, and the poles witli them," was the
answer. Lyman hurried out. and within an hour "Pop"
Stevens was rubbing his hands in high glee and Inspector
Byrnes wore a broad smile. Lyman completed the circuit

by using a Western Union wire from Fourteenth to Thirty-
fifth streets. The break was repaired the next day.

' You don't know what a load was taken off my
shoulders,'' said Inspector Byrnes in telling the story,

"when Lyman's success was evident and the upper pre-

cincts responded."

The Copper Question.
The copper question has again attained prominence in

the financial world, the interest manifested nDw being
almost as great as at the time of the coUapse of the copper
syndicate, which had its headquarters in France, the failure

of which caused immense loss to many investors and in-

volved more than one large company in financial ruin.

The large slocks left on the hands of the men who had ad-
vanced money on the property weighed down the market as
if they had been so much lead. Nominally that "reserve"
has since been reduced to about 2.000 tons, and the price

has risen rapidly in consequence of the lessened pressure.

It is j^encrally understood that the change has come about
by reason of a great increase in consumption, most of which
is in the widening field of electrical appliances, but there

is some reason to fear this is partly a mistake. Hints are

thrown out to the effect that the reduction in stocks is more
nominal than real, being accomplished by a shifting from
visible to invisible supply. This device was freely indulged
in by the old syndicate, and the London financial Times
boldly charges it as morally certain that a similar manipula-
tion lias been arranged now, "in Older that by creating a
false idea with regard to the metal itself the price might be
kept up until the French operators for a rise in Kio Tinio
shares should be able to unload." It is thought they have
more than once recently felt the pulse of the market to find

out if it were strong enough to permit the contemplated
selling, but were disappointed, and so continue to hold on.

If this be true it may be in order to prepare for another
surprise of an exceedingly disagreeable character, though
it can hardly cause such a revulsion as that which followed
the discovery that the Societc des Metaux was practically

a fraudulent concern. The consumption of copper has
much increased within the last two years, but the facilities

for production are more than sufficient to keep pace with a
wider using, and it may be found that the rise of about 50
per cent, in price is more than is warranted by the condi-
tions of a healthy market. Stili, it is not impossible that

the change in the silver situation will furnish a sustaining
power sufficient to prevent serious loss to innocent holders
of copper here and in other countries.

The contract for the electric railway on Tacoma av-
enue, Tacoma, Wash., has been awarded Robert Mclntyre.

CORRESPONDENCE.
New York Notes.

Nkw York, Aug. 30.—Carelessness in handling elec-

tric w'res continues to result in accidents, but it is a matter

of congratulation that occasionally there is evidence that all

the instruction of experts on this most important topic has

not been wasted. Thus last week a fallen electric light wire

crossed the tracks of the New York Central railroad, and

the engineer seeing it, stopped the train until it could be

removed. A short delay was occasioned, but the precaution

of the engineer was certainly praiseworthy. All the electric

wires are not buried although Mayor Grant would have

the public think they are. Two accidents were reported

last week, due to poor construction of an overhead tele-

phone or telegraph wire. It fell across an electric light

wire, and while dangling in this manner struck a small boy,

shocking him. A policeman who came in contact with the

same wire was rudely awakened by the shock he received.

His surprise overcame the sense of injury but it was not

greater tban that of the property owners in the district over

which he is guardian.

The fire in the drying room of the Interior Conduit and

Insulating company's factory destroyed large quantities of

material and the apparatus employed in the factory. The

tubing which was finished was not destroyed, it is reported.

There will of course be a slight delay in the filling of ordeis

but the company has already under way the plans for re-

placing the property destroyed.

The unfounded report that the Edison General company

is about to move its New Jersey plants to Schenectady is

attributed to the strikers at West Albany and Schenectady,

who applied to the company at Schenectady for employment.

The capacity of the lamp factory of the Edison General

company at Harrison, N. J., is being increased by the con-

struction of a new building.

The property owners in Broad street, Elizabeth, are mak-

ing complaints against the city because of the maintenance

of the 'unsightly poles" on which the fire alarm wires

were formerly strung. Since the telephone company has

erected larger poles the wires have been put on them but

the old poles remain.

The Consolidated Newark & Schuyler E'ectric Light com-

panies are about to build a new central station. The build-

ing will be situated near the city dock on the Passaic river

on a lot 250 feet square. Contracts have been awarded to

the amount of |3o,ooo, and the capacity of the new sta-

tion will be very large.

The New York & New Jersey Telephone company for

six months has been trying to get the consent of the com-

mon council of Newark to build a subway for its wires in

that city, and has offered the city a place in its subway for

all of its fire-alarm wires in return for the franchise. The

petition was tabled last spring and has been there ever

since although it is evident that the telephone company ex-

pects to get the franchise, having purchased property upon

which to erect a central station at a cost of $1,000,000.

Some of the officials of the city of Toronto were in town

during the week inspecting street railway systems. The

electric and cable cars were of special interest and it is

more than likely that the day is not far distant when To-

ronto will be able to boast of an electric street railway.

The convention at the I ludson Institute for the Deaf and

Dumb was attended by 350 delegates from the various in-

stitutions throughout the country. The announcement of

a gift of !ti25,ooo from Alexander Graham Eell, the inventor

of the telephone, for the promotion of special teaching,

was received with enthusiasm.

The Newark Rapid Transit company has lately mort-

gaged its property including real estate, rights of way,

buildings, live stock, plants and franchises to the amount

of half a million, which money is to be used in equipping

its lines with the electric system. If the courts should sustain

the claim that the common council had no power to grant

permission to run cars by means of overhead electric wires,

storage battery cars will be resorted to. W. H. T.

Pittsburg, Pa.

PiTTSiUfRCr, Pa., August 30.—On the condition th.it the

borough council free the McKeesport Street Railway com-

pany of McKeesport. Pa., from all license fees, that cor-

poration intends to transform the motive power of its lines

from horse to electric power. The McKeesport L'ght

company, which has been operating an electric light plant

of about 2,000 incandescent lights' capacity very success-

fully, is about to make extensive improvements in its cen-

tral station. McKeesport has grown considerably within

the last year and the company is compelled to double the

capacity of its apparatus.

The Pleasant Valley Electric Railway company of Alle-

gheny City has submitted a financial report of itslines to the

department of interna! affairs at Harrisburg, Pa., from
|

which it appears that the company carried during the year

4.583.000 passengers; total receipts, $231 479.03; expenses,

I153/M4.97; surplus, :{:6r,44i.53. It is only fair to say

1 he company never made any money when the road was
operated as a horse car line.

Natural gas for street lighting is to be supplanted by
electricity at Washington. Pa. A local natural gas com-
pany has hitherto supplied the borough without cost but
refuses to do so any longer, the result being that the bor-

ough company has advertised for bids to light the streets by
electricity.

The Pleasant Valley Electric Railway company is engaged
in putting up a new switch-board at the power house in

Pleasant Valley, which is said to have no equal in the
country. The peculiarity of the board is in the fact that

it will be composed of brick and terra cotta lumber and the

face is to be covered with cement. It is thou;;ht that the

arrangement will greatly decrease the danger from fire.

The new works of the Standard Underground Cable
company at Brinton, near this city, are rapidly approach-
ing completion. It has now been decided by the company
to erect a rolling mill as well as a copper wire mill in con-

nection with the plant. The rolling mill is to roll the brass

and in the wire mill all the copper wire needed by the com-
pany is to be made. The copper will be brought from the

copper mine in Montana, purchased some time ago by
George Westinghouse, Jr.

It appears now that the Squirrel Hill electric road is to

take another lease of life shortly. Judge Magee a few
days ago refused to grant to the city an injunction against

the railway company, preventing the latter from traversing

one part of Schenley park. The judge stated in his opin-

ion that the city had granted the company the right to go
through the park some time ago and it could not now be

taken away without good reasons.

In addition to this fact, it is also stated that the Pitts-

burg Traction company is negotiating for the purchase of

the line and if this deal should be consummated, the build-

ing of the road will be immediately commenced.
H. P. Palmer and J. P. Conner, two Pittsburg boys, claim

to have invented an electrical device, which is to make the

overhead trolley wire system of electric railways a thing

of the past. The boys have already applied for a patent

for their invention, the particulars of which are details of a

system of underground connection.

The main features of the plan consist of a series of iron

boxes arranged along the street car tracks and placed within

the ground permitting the tops of the boxes only to be vis-

ible on the surface. These boxes are eighteen inches long

and they are buried in the ground at intervals of a car's

length. Fastened to the bottom of the truck is a bar of

iron placed the entire length of the car and attached in a

manner so as to slide over the tops of the boxes in the

ground. By this means the connection of the current is

made.
. E. H. 11.

Cleveland, O.
Clevelanh, Aug. 30.— It appears as if all the large

machine shops and iron manufacturing establishments

would add electrical specialties to their line. The latest

enterprise of this kind is reported from the Ford-Wash-
burn Electric company, just organized. This company
controls patents relating to the manufacture of ventilated

armatures for dynamos and motors. The device is ex-

tremely simple, and is reported to be very effective. The
company is turning out dynamos whose capacity ranges

from 15 to 300 lights, and motors from 1,1 to 25-horse power.

Manager Dougherty of the Cleveland Electrical com-

pany, is enjoying an Eastern trip.

A new incandescent electric light plant is being erected

at Norwalk, O.

The telephone franchise in Akron has been extended

five years beyond its termination, or until iSgS.

A special commission in Toledo is investigating alleged

defects in electric street lighting. R.

Louisville, Ky,
LoUisviLi.K, Aug. 30.—The Consolidated Electric Rail-

way company is experimenting with a new gearing for its

electric motor which, it is claimed, will secure noiseless

operation. Heavy manilla ropes are used. The car is

stopped by applying the brake, allowing the motor to run

continuously. When the brakes are eased, the car starts

again.

Ellis Teroy, formerly an employe of the Louisville Elec-

tric Light company, is charged with stealing several blocks

of electric light wires leading to Lion Garden.

The Shallcross ferryboat and the Tell City, a Henderson

packet, ordered electric light plants here last week.

Stationary motors have been installed recently to operate

a broom-maker's machine, a jeweler's lathe and a sausage-

cutting machine.

At Nashville there is about to be commenced the instal
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lation of the Citizens" Rapid Transit Electric Railway.

The street cars, it is said, will be furnished by the John

Stephenson company of New York. They will be lighted

and, it is now stated, heated by electricity. The motors

will be of the Sprague type. L.

Topeka, Kan.
TorEK.\, Aug. 30.—The following is the first official an-

nouncement of the position and construction of the dam

across the Kansas river to secure the water power which

will be converted into electrical power. It comes direct

from Captain Anthony in his official capacity as chief engi-

neer. He said:

"The dam will be built 212 feet west of the Pottawat-

omie reserve line, about three and one-half miles west of

the Chicago, Rock Island .S: Pacific railway bridge. It will

be 771 feet in length, constructed on a solid concrete base,

faced with masonr}'. Seven thousand yards of concrete

will be used to carrj' the structure to the present level of

the river and from there to the top of the dam will be of

solid masonry. ^Yhile the dam will be level on top, it is

necessar)' to go nearly twice as deep on the north side of

the river as on the south to secure a rock bottom the entire

distance. The total height of the dam on the south side

will be 20 feet; on the north side 42 feet. The base will

be 29 feet 4 inches wide: the top, or crest, nearly 6 feet

wide. The up-stream face will have a slope toward the top

of .0521 inches to the foot. The down stream face will be

a curve with a radius of 17.1 degrees. On the south side

of the river a flume of solid masonry will be built, So feet

wide and 200 feet long. In the north wall of this flume

the turbine wheels will be placed and an electric plant

erected in the power house above them which will be a re-

serve plant. If nothing unforeseen happens the power

will be delivered from the plant at the dam not later than

February, 1S91. We shall then proceed to the construction

of raceways and power stations in or adjacent to the city.

We will have, with the present estimates, 4.000-horse power

at our dam that will be available in case of accidents to the

other stations.

"In the construction of the dam we shall put in six

counterports, 100 feet apart, 22 by 6 feet, and carrj' these

up with the dam to a sufficient height so that at any time

it may be needed, and satisfactory arrangements should be

made with the company, the counterports can be used for

piers upon which to place a bridge with sufficient strength

for railroad service, and which could be floored for team

transit. The top of the dam will be protected by a solid

sheet of railroad iron, which will be bent or curved to fit

the up-stream side 4 feet down the face, and bolted to the

rock. One and one-half inch bobs will be drilled 4 feet

apart and 12 feet deep, across the entire length and in

these steel rods will be driven and filled with lead.

"We are now engaged in getting our delivery specifica-

tions for power from those who have contracted with us

and are hoping to complete our work by to-night, and both

Mr. Holmes and myself will then leave for Ohio to con-

tract for our water wheels, and from there go to New York

and Boston to contract for our electrical machinery and

transmission. We expect to return and commence our

construction on or about Oct. i, and if nothing happens

to interrupt, more than we now contemplate, we hope to be

able to furnish power to our patrons already contracted,

not long after the beginning of the new year.

"We shall incorporate at an early date. The name of

the corporation will be the 'Topeka Water & Electric Power

company.'

"

M.

Lincoln, Neb.
Lincoln, Aug, 30.—A railroad war of unusual propor-

tions is on in this city {ust now. The new electric street

railway is desirous of crossing the tracks of the Burlington,

the Elkhom and the Missouri Pacific on Eleventh street.

A number of injunctions have been sued out, but recently

the electric company obtained permission to put in their

crossings. The Missouri Pacific sent down an engine to

remain over the crossing to prevent work, but the engineer

was met by Capt. Corder of the police force, who announced

his intention of protecting the electric company in its

work.

Thursday, however, hostilities were renewed. About 2

o'clock the electric line workmen reached the track of the

B. 61: M., but the officials of that line blocked their progress

by placing an engine and several cars on the crossing.

Sheriff McCiay and his deputies, with Marshal Melick and

several officers, were on the ground, and in compliance with

the order of the court ordered the street opened that the

work might continue. The train was moved, but this caused

some of the more hot-blooded of the railroad men to offer

some resistance, and the officers began making arrests for

interference. During this procedure an old man in the

employ of the company made an attempt to strike a deputy

and they clinched. Meanwhile other officers came to the

rescue, and with the combined efforts of Sheriff McClay,

Deputy Hoal, Marshal Melick and Officer Palmer, he was

loaded in a vehicle and manacled.

When peace finally reigned the street railway men were

ordered to proceed with the work of taking up the heavy

rails spiked on the crossing by the B. & M. people during

the night. An armistice was agreed upon at 3 o'clock and

peace again is triumphant. F.

St. Joseph, Mo.

St. Joseph, Mo., Aug. 30.—W. J. Hobson returned

from New York last week, where the final arrangements

were completed for leasing the Wyatt Park line to the

People's Street Railway Electric Light & Power company

for a period of forty-nine years. The Wyatt Park line

maintains the organization and pays its dividends as before,

and has simply been leased to the People's line for a per

cent, of the gross earnings. At the annual meeting of the

stockholders of the road, a new directory was chosen as

follows: John A Bowers of New York; W. T. Van
Brunt, W. J. Hobson, J. W. McAllister, C. W. Hobson of

St. Joseph. The directors then met and elected W. J.

Hobson president of the company, and C. W. Hobson sec

retary and treasurer for the ensuing year. President Hob-

son was seen and said: "I can now talk advisedly about

the affairs of the company. The Waytt Park line has not

been sold, but has been leased to the People's line at a per

cent, of the gross income for a period of years. The con-

troiing interest in the road is owned by a syndicate of New
York men and myself. Some of them are stockholders in

the People's line, and some are not. The People's com-

pany offered to give more out of the earnings than we
could make ourselves, because they can operate it cheaper.

The Wyatt Park company expects to make some invest-

ments in the near future, one north on Seventh, east on

Farson, and again north on Ninth or Tenth streets, to the

city limits; the other an extension to the Union depot.

We will either make arrangements with the Union line to run

our cars through to the Union depot, or get our passengers

through for one fare, or we will build to the depot We
have a franchise to the Union depot, now known as the

circle cable franchise. If we build the line, it will be

finished before the summer is over I think this deal will

be of benefit to the residents in Wyatt park. The Wyatt

park stockholders have abundant capital, and the railway

line extensions can be pushed forward promptly, while

they receive their rent for the use of the line."

As to the rumored sale of the Union line to the People's

line, it is said on good authority that negotiations are pro-

gressing rapidly, but no deal has yet been consum-

mated. If any deal is made at all, the road will be leased

to the People's company, not sold. In fact, it cannot be

sold, as there is a law in this state, one of the old granger

laws, which prevents the absorption of one railway com-

pany by another.

General Superintendent McDaniels of the Missouri .S:

Kansas Telephone company, is in the city looking over the

St. Joseph exchange and superintending several improve-

ments in the office that are being made with a view of ex-

tending the service and bettering it.

Chief among these improvements is a desk, situated at the

center of the operating room, the top of which is a bewil-

dering mass of brass keys and checks, the latter bearing

no little resemblance to the legulalion trunk check. The

desk is designed for the chief operator. Owing to the in-

creased demand for telephones, the company has fcund it

necessary to extend the switchboard, the addition being 200

instruments, making 1,000 now in use in the city.

Mr. McDaniel denied the statement that his company

would dismiss the injunction suit now in the circuit court

of the county, which prevents the electric service on the

Union line farther south than Sixth street and on Duncan

street. "The present system of street railways in St.

Joseph is very injurious to the telephone service," said Mr.

McDaniel. "While we are doing everything in our power

to repair evils, it is next to impossible to give the service

we desire so long as the electric street railways are oper-

ated by the single trolley system. We did offer to dismiss

the injunction against the Union company if they would

pay the costs incurred in the proceedings, but they were not

willing, and now we will fight the suit to a finish. Similar

suits have been brought in other cities where the telephone

and electric street railway service conflicts, and the tele-

phone companies have invariably won. The lower courts

have sometimes decided against us, but the higher tribunals

never have. What every electric street railway should do

is to put in the double trolley system which prevents induc-

tion and loss of current to the street railway. It only re-

quires an additional trolley wire, and is even more economi

cal in the end than the single trolley. We have expe-

rienced a great deal of trouble with our Savannah line

which should be the best worker of any. and we propose to

sue the Union company for damages on that account."

The common council committee on public improvements
has not yet held a meeting to consider the petition of res-

idents aiong the Wyatt park line for an improvement
of the services, but an informal conference was held last

week with the company's attorney, which may result in

something. Attorney Brown of the People's Street Rail-

way company, made a statement to the gentlemen to the

effect that the People's company is operating the same
number of cars on its line as was run by the Wyatt Park
Railway company before the line was leased by the People's

and that if necessary more cars wculd be put on, and tha

as soon as the many changes now going on in the systtm
are completed, the service will be improved in every re-

spect, including improved motors on the Wyatt Park line.

It is stated that the People s company has ordered 2o
new cars for service in the city, and the officials declare

that they are unable to make it more efficient while the

pending changes are being made.

When the time comes to collect the tax bills for paving
Francis street from Ninth to Thirteenth, the People's

Streetcar company will be made defendant in a large num-
ber of suits, wherein the court will be asked to make the

street car company pay for that part of the street paved
where were formerly located the company's tracks. When
the question of granting the company permission to take

up its tracks was before the council, the matter was closely

watched by property owners along the street, who, if the

request was granted, intended to make the city a patty of

the suit. The permission was refused, however, and now
the property owners will look entirely to the street car com-
pany, claiming that the ordinance granting it a right to

lay tracks on the street was in effect a contract wherein
it bound itself to bear a certain portion of the paving ex-

pense.

The Union line power house, at the head of St. Joseph
avenue, was used last week for the last time to operate the

Union line street cars. The line has been connected with
the People's powerhouse, v;hich will hereafter furnish the

power lequired to operate all the lines in the city. Ar-
rangements will shortly be commenced to turn all the com-
pany's buildings at the head of St. Joseph avenue into

repair shops, where the repairing fcr all the lines in the

city will be done. o.

Denver, Colo,

Denver. Colo., Aug. 30.—The telephone company of

this city and the Postal telephone company have been en-

gaged in a controversy which has finally resulted in the

decision of the Postal company to take the case into court.

The trouble between these companies has been brewing

since the Postal Telegraph company established a branch

in this city on August i last. Immediately after Superin-

tendent Benzie of the Postal company made application to

the Colorado Telephone company to have a telephone

placed in the company's office, he was informed by Super-

intendent Field of the telephone company that owing to

the number of orders ahead of his application he would

have to wait some time before an instrument would be put

on. Mr. Benzie was not astonished at this, but finally he

got tired of waiting, and called on Mr. Field. The latter

informed him he says, that his company would not put in

a telephone for the Postal company because his company
was dominated by the Western Union Telegraph company.

Then he wrote a note to Mr. Benzie in which he said he

would put in the telephone in about three weeks. Mr.
Benzie was made aware that Denver was not the only

place in Colorado in which the telephone company had an

office. On Friday telegrams were received at the Denver

office of the Postal Telegraph company from the Pueblo

and Colorado Springs managers which conveyed the in-

formation that the telephone*: had been removed from

their respective offices on that day. The Colorado Springs

agent said that the Colorado Telephone co.Tipany's agent

at that city put in a telephone for him just fifteen days

previous to Friday. On that day this agent suddenly ap-

peared at the office and said he had been notified by the

general manager at Denver to take this telephone out of

the office at once.

The same thing exactly was done in Pueblo, according

to the telegram of the agent of the Postal Telegraph com-

pany at that place. An agent of the telephone company

also called at his office on Friday and took out the in-

strument. The agent said that he had been notified

by his manager in Denver to watch this telephone and

learn if possible if the company was using it for messages,

which were afterward sent over the Postal company's

wires. He contended that he had ascertained that this

was being done and said that this was the reason for re-

moving the instrument.

The Postal authorities determined to declare war against
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the Colorado Telephone company and its alleged ally, the

Western Union Telegraph company. Ir was determined

to emplov legal methods to arrive at the desired point.

The Postal company takes the position that the telephone

company, like many other chartered organizations, is

bound to serve the public.

Then the fact tlu»t no objections were made to supplying

the Westtm L'nion company with telephones and that no

effort was made to prevent this company from receiving

messages which it afterward sent over its wires, made

these officials believe they knew who wasihe moving spirit

in the business.

Not long ago similar effort was made in Ohio and

Illinois to prevent the Postal company from obtaining

'phones for use for its offices, but the courts were appealed

to and the Postal company was victorious. The ground

upon which the Telephone company is expected to defend

itself, is that the latter company has violated its rules by

charging toll.

The light between the city cable and the tramway com-

pany is becoming more and more interesting every day.

Both arc working hard to secure all the franchises that can

possibly be obtained from the city government. Large

forces of men are at work pushing the new construction

ahead with great rapidity. I-ast week the tramway made

a grand spurt with a force of several hundred men and

succeeded in laying their new tracks from Curtis up

Twcnty.second street to Lincoln avenue, where they were

stopped by the injunction pending, which includes the

right of way on Grant avenue. Meanwhile it has leaked

out through Colonel Randolph that his company will begin

the construction of a new line along Lincoln avenue from

Seventeenth parallel with the tramway's company's line on

Broadway to Harmon, and the district beyond this point.

On top of this comes the announcement from Governor

Evans and Rodney Curtis that the tramway company will

extend its Lawrence street electric road in a line due south,

turning when several blocks within the corporation line of

South Denver, and runninj^ due east to the site of its

$40,000 depot, where a junction will b^ formed with the

Broadway line, thus completing a wide circuit of a dozen

miles of rapid transit.

The electric motor line to Brighton will be established.

All of the property owners along the line of the proposed

route have taken hold of the project with a vim

that means success for the enterprise. The length of the

road will be about twelve miles, running along the track of

the Union Pacitic into the heart of Brighton, thus enabling

the residents of this growing suburb to ride into the ciiy

for business at a fare of fwe cents. It will now only be a

matter of a few weeks until all the subscriptions necessary

toward guaranteeing the completion of this line will have

been raised. The road will probably use the most im-

proved pattern of the Sprague system of motor and operate

enough cars to carry all the passenger trafi'ic between the

two points.

.Samuel H. B.Ues. head operator in the Associated

Press office, is about to leave Denver for New York. He
has been in I tenver nearly eleven years. He was employed

first as superintendent of the telephone company, in which

capacity he served the company three years, afterward

with the Colorado Klectric company, then with the

American District Messenger company, and latterly with the

Western Union Telegraph company, with which company

he has remained for the last seven years, handling, most of

the time, all the .Associated Press matter.

There is said to be a big deal pending by which the City

company will secure possession of the Berkeley motor line.

The tramway company now connects with the m<>:or line

and by a system of chc;ip fares has a monopoly on all busi-

ness to IClitch's Zoo and I'.erkeley lake. It is said that the

Citycompany wants to smash ihisallianceandcan onlydoso

by securing possession of the motor line. The City company

is now building an electric road around Sloan's lake, which

will conncci them with the North Denver and Larimer

street lines. The electric road will cross the motor track

near its present terminus in North Denver and if the deal

is made the City company could make as good connections

as are now made by the tramway. One of the ofliciais of

the Berkeley company admits that a IratVic deal is pending.
D.

Kansas City, Mo.
Kansas Cuv, Aug. 30.—W. S. KHiott. the reprc

sentative of the Edison General Klectric company of Chi

cago, w.as in the city last week. During his stay Mr.

Klliott made a thorough inspection of the streets and av-

enues of the two K:msas Cities, as well as their suburbs.

He will make an extended report of the situation, and it will

not be detrimental to the two cities at the mouth of the

Kaw. It is said that the company stands ready to con-

struct an extensive plant in the two Kansas Ciliss, uniting

them in much the same manner as the electric systems

unite Minneapolis and St. Paul. This means the construc-

tion of many miles of electric road at a cost of hundreds of

thousands of dollars. The company has inaugurated the

movement by starting two electric road projects in Kansas

City, Kan. The granting of a franchise to the West Side

Electric company, in which A. R. Ford, of the firm of

Ford \ Troup, is interested, has already been mentioned.

It will start at the corner of Fifth street and Minnesota

avenue, and will extend out Fifth to Washington and out

Washington to Third, and then out the <Juindaro boule-

vard.

Another road, projected by the same company, will run

through the south side of Kansas City, Kan., over the

Seventh street viaduct, just completed, and north to the

Ouindaro boulevard. The interests of this road are being

looked after by Norton Thayer and T. J. Fnright. Rumor
has it that the two roads will join near Fifth and Minne-

sota, forming the first link in the proposed system.

D. A. Williams of this city, has returned from a trip

through the East and Canada. Mr. Williams also made it

a point to see many members of the Old Time Telegraph-

er association and United States Military Telegraph corps,

which organizations will hold their annual convention or

reunion in this city in September. Mr. Williams is one of

the Old Timers. He reports that wherever he went he

found much interest taken in the coming meeting, and that

the indications are good for a large attendance. The
Western Union oMice in New York was to have sent an un-

usually large delegation, but owing to the burning of the

otlice not so many will attend. Dr. Norvin Green, presi-

dent of the Western Union, was extended a special invita-

tion to be present. General Manager Eckert and General

Superintendent Tinker of the Western Union, both mem-
bers of the corps, have promised to come. V.

THE ELECTRIC LIGHT.
An electric light station is being erected at Winchester,

Tenn.

A 200 incandescent light plant will be installed at the
Anderson, S. C, hotel.

An electric light plant is among the improvements con-
templated at Earlington, Ky.

The Spartanburg, S. C. Oil company has given a con-
tract for a Westinghouse plant.

The Greensboro. Ala., Electric Light company has
been formed; capital stock $5,000.

The Sclma, Ala. Electric Light and Clas company con-
templates installing an incandescent plant.

Radford, Ya., Water iS: Light company, capital $50,000,
has decided to erect an electric light station.

The Bjimont Park company contemplates the erection

of an electric light station at Nashville, Tenn.

Bfeville, Tex., has outgrown kerosene and gas, and its

enterprising citizens are now clamoring for electric lights.

Negotiations are pending for the purchase of the Brush
station at Galveston, Tex., by the Citizens' Electric Light
company of the same place.

The Wheeling. W. Ya., Electrical company has decided
to construct a new central station for electric lighting, and
double the capacity of its present plant.

The I'niontown, Pa., Light ^; Heat company has been
granted a franjhisc to install an electric light plant, erect

poles and wires, and engage in commercial lighting. The
power station is nearly completed,

I'arkersburg, W Ya , is considering the question of cs

tablishing an electric light plant for street illumination.

The matter is at present in the hands of the mayor, and
he is engaged in securing information on the subject.

The Philadelphia market house is to he illununated by
llie Westinghouse alternate current arc lighting system in

the near future. The Westinghouse company has sold the

city ofliciais a ^o-light plant for use in the market house.

The electric light and pumping station of the Rome,
Watertown and Ogdensburg Railroad company at Windsor
Beach near Rochester, N. V., was recently destroyed by
fire, entailing a loss of $2,000. A defective furnace
caused the fire.

The Turtle Creek \'alley lOlcctric company of Wilmerd-
ing, Pa., is altoiit to add a do light arc machine of the new
Westinghouse alternate current type to its central station

equipment. It already has in service 1500 lights' capacity

of Westinghouse incandescent dynamos.

C. \. Ross, representative of the Thomson- Houston
company in Kansas City, Mo , reports these sales; f)5o-

light alternating plant for Brook field, Mo., 650 light

alternating plant for Marysville, Kan., and a 30-light arc
plant and a 650-Iight alternating plant for Marysville, Mo.

The San Antonio Gas company of .San Antimio, Texas,
appears to be well satisfied with the working of the West-
inghouse .ilternate current incandescent system. It has at

present in operation Westinghouse apparatus for 1500
lights, and h.as just placed an order for a 750-Iight increase.

The Edison General Electric company, through its

Louisville oftice, has closed a contract for an electric street

railway system at Maysville, Ky., including iWc double
motor cars. 'I'he road will be four miles long, and will be

completed in eighty days. The Edison-Sprague system
will be used.

One of the progressive towns of the vast and rich mineral
state of Montana is Anaconda. An electric liglit company
has been formed in Anaconda and the Westinghouse incan-
descent system has been chosen. The plant will have an
initial capacity of 3,000 16-candIe power incandescent lamps
and sixty arc lights.

The National Electric Development company has just
completed the installation of an incandescent plant at the
Victor Mills. Ilollister, Cal. The same company has also
signed a contract for a 250 light plant at the Paso Robles
Hotel, Paso Robles; also a 500-light plant for the TuLare
Electric Light company, Tulare, Cal.

The new state of Washington is a pretty lively place.
There is no lack of enterprise within it. The towns of the
state are rapidly adopting electricity for lighting and motive
power purposes. The electric lighting company of New
Whatcom has decided upon the Westinghouse alternate
current system, and will immediately install a 750-light
plant.

Our Spanish-American neighbors are beginning to see
the advantages which electricity possesses as an illuminant.
Some time ago the Westinghouse company sold a 1500-
light alternate current incandescent outfit to dispel the
darkness in the Brazilian town of Juiz de Fora. The juiz
de Fora company is well pleased with its purchase, and has
just asked the Westinghouse people to ship a 750-light
machine to supplement the present capacity of its central
station.

Electric lighting in Birmingham, Ala. promises to as-
sume considerable importance. A new company to be
known as the Consolidated Electric Light company has
been incorporated with a capital of $500,000, to manufact-
ure electrical apparatus and operate a central station. J.
F. B. Jackson, R. M. Mulford and Robert Jamieson are
incorporators. It is reported that the Edison Electric
Light company and the Birmingham Electric Light & Gas
company will combine.

Arthur Thomson, of the new Edison Electrical com-
pany of Oakland, Cal., has issued a prospectus for, that

company, which is soon to be incorporated with $500,000
capital stock. Some time ago the Edison company applied
for a franchise in Oakland and did not get it. It has now
combined with the Electric Light ^: Motor company, and
will absorb the latter. The Edison system will be used for

incandescent lighting, and the Brush system for street

lighting. The franchise thus acquired is for 47 years.

The incorporation of the following named companies is

reported: The Yerooa. Pa , and Oakmont Light, Heat .S:

Power company, the Edison Electric Light 1.S; Power com-
pany, Mt. Pleasant, Mich.; capital, ijJio.ooo; Buckhannon,
W. Va., Electric Light company; Clyde, N. Y , Electric

Light ^: Power company, capital, $32,500; Deland, Fla.,

Electric Light iS: Ice company, capital, $150,000; Waynes-
boro, Ga., Electric Light company; W. A. Wilkins, Prest.

Dallas, Tex., Electriccompany, capital, $300,000; Citizens'

Electric Light ^: Power company. Fort Worth. Tex.;
capital, $20,000, incorporators, H. Wells, 11. Suize and
others; Orangeburg, S. C, Electric Light tS: Power com-
pany, incorporators, E. F. Slater, J. M. Oliver and C. G.
Danzler.

THE ELECTRIC MOTOR.
The Rochester, N. Y., Electric Railway company hopes

to have its line from the center of the city to Ontario Beach
completed and leady for operation under the new system
in a couple of weeks.

The Calumet Electric Railroad company is erecting a'

$3,000 power house at Ninety-fourth street and Stony
Island avenue, Chicago. The work of track laying, etc..

is progressing rapidly.

The electric street railway at Kockford, III., was com-
pleted last week ani.1 the first train run. The people were
delighted, and they have since enjoyed rapid transit facili-

ties which their metropolitan neighbors do not possess.

G. A. E. Kohler, manager of the Chicago office of the

Eddy Electric Manufacturing company, last week installed

a No. 3 electro plating machine in Rand, McNally iiii Co.'s

printing house. This is one of the largest machines the

company manufactures.

The Rochester, N. \'. , .Street Railway company has

been instructed by the city council to remove the steel poles,

already erected on Lake avenue and replace them with
wooden supports. This will doubtless end the controversy
between the street railway company, the council and the

residents of Lake avenue.

The Thomson-Houston Electric company will equip the

Tacoma and Puyallup Street Yailway company's lines with
its electric system. The contract is for the entire construc-
tion of the road, the power house and the cars. The
power house will be equipped with two So-horse power
Corliss engines, and four Thomson-Houston railway genera-

tors. Six motor cars and trailers will be in operation as

soon as the line is completed.

A company has been formed to build a surface road run-

ning from Buffalo through all the river villages to Niagara
I'alls. The line will start from a point on the city line,

from the terminal of the proposed Niagara street electric

line, and run north through Tonawanda and Wheatlleld to

the Kails, it will be operated by electricity. The power
slaiion will be located at 'f'onawanda, and it is said that

express trains will be run on a regular time table.

The annual convention of the New York State Street

Railway association will be held at the Powers Hotel,

Rochester, N. Y., .September lOth. During the year many
changes have been made in the street railway lines of the

state, a large percentage substituting electricity for animal

power. It is intended to make electricity, in its application
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to street car service, a special feature of the meeting, and
an invitation has been extended to the managers of the

electric companies to attend and present the claims of

tlieir particular system. As is well known, the Rochester

lines are being equipped with the Shoit electric system, and
the visiting members will have a tine opportunity to inspect

the method of track and overhead construction.

The electric street railways of St Louis, controlled by

John Scullin, cross those of George D. Cappen, and it was
feared a controversy would arise as to the terms of crossing.

Mr. Cappen said the only question that could be raised

would be on the stringing of the trolley wires. "Of course,"

said he, "the under wire has to be jumped, which cuts off

the current, but the inter\'al is so short that it has no per-

ceptible effect in the running of cars. The two companies
are on friendly terms and are not likely to antagonize the

interests of each other to any great extent " Mr. Scullin,

however, seems to have a preference for the under wire in

the crossing. In making the crossings of these wires a

device is used which will hold the wires stationarj' with

relation to each other, and also insulate them from each

other. Several devices have been invented for this pur

pose, but the one used, equipping the Lindell railway

. plant, consists of a bard rubber plate about 10 inches in

diameter and nearly i inch thick. The upper wire in the

crossing is fastened to the upper side of this plate, while

the lower one is suspended from it by a short casting, thus

holding the wires about 2 inches apart, and on opposite

sides of the plate. Short guide wires extend from the

upper wire to the under side of the plate, these being fast-

ened to the upper trolley wire about 14 inches from the

plate. These short wires are placed on each side of the

plate, to conduct the trolley wheel under it. Under the

plate these wires approach to within 7 inches of each other,

or within 3^ inches of theother trolley wire in the crossing.

In the 7-inch space between the wires there is a guide of

non-conducting fiber which guides the trolley-wheel in its

passage under the plate and keeps it from coming in con-

tact with the other trolley wire in the crossing.

THE TELEGRAPH.
The Gamewell Fire Alarm Telegraph company. New

York, has begun an action in the United Stales Circuit

court to restrain the city of Aurora, 111,, from using ap
paratus which the complainant claims infringes patents it

controls.

It is officiaUy reported that there are now 89 telegraph

offices in San Salvador, with about 1,467 miles of wire.

The telegraph service, in general, is satisfactor)'. The
rate for an inland message, or one to any of the four sister

republics, consisting of five words and not including the

address and name of sender, costs about 10 cents.

The war between the pool sellers of Chicago has at-

tracted much attention throughout thecountr}^ and it is In-

teresting to note that, through the agency of the Western
Union, the fight has been closed, that company cutting off

all telegraphic reports to pool sellers. Without this in-

formation, of course, the pool sellers were obliged to

close their doors Thus the Western Union solved one
branch of the gambling question that has troubled Chicago
for years.

An engineer and fireman employed by the New York
Central Railroad company were killed at Fisher's Station,

near Rochester, JN' Y., in a collision Aug. nth. The
coroner's inquest resulted in a verdict declaring E. G
Kirk, an operator in the train dispatcher's office, responsi-

ble for the accident, as it was shown that Kirk had given

a wrong order. The operator was arrested, but was after-

ward released. The attorney for the railroad said Kirk
was one of the most faithful men in the employ of the

company, and Joseph Drexelius. train dispatcher, said the

mistake was one which was very liable to occur. The rep-

resentative of the company said Kirk would be reinstated

in his position.

THE TELEPHONE.
The question of telephone communication between

London and Paris is now in a fair way of solution, accord
ing to reports from the other side. The French govern
ment has appropriated ^So.coo toward defraying the ex-

penses of the enterprise, and there is now no reason why
the undertaking should not be rapidly pushed to a speedy
completion Not only those interested in electrical matters,

but the entire civiliztd world will watch with interest ihe
accomplishment of this enterprise.

A dispatch from San Francisco says: "The Bell Tele-
phone company is likely to have a persistent rival in a party

of Chinese in this city whose ingenuity has enabled ihem
to perfect an instrument which works remarkably well, and
it is asserted, is not an infringement on the Bell patents.

The new instrument was brought to tight through an in-

vestigation of the telephone company, which became sus-

picious of the increasing number of orders for the removal
of instruments from Chinese shops For many months
Wong Ching Wah, otherwise known as W. C. Young, a
highly educated and intelligent Chinaman, has been engaged
in electrical experiments with a view to perfecting his smat-
tering knowledge of the science, obtained in an Eastern col-

lege. Wah is employed as a teacher in a Protestant Epis-
copal mission at 915 Clay street, and has been able to pros-

ecute his experiments on!)- at odd hours when his services

were not required at school. About a year ago he con-
ceived the idea of attempting the construction of a tele-

phone. From the electrical supply house on Mission street

he purchased the necessary parts of instruments, and a
wood engraver on Kearney street, under his Chinese cus-

tomer's instructions, knocked together a box for the recep-
tion of the completed telephone. Wah screwed the parts

together, and the result was so satisfactory that he <;traight-

way constructed a second similar instrument. This he set

up in a neighboring meat shop, the first instrument having
already been placed in position in Mission. Wah and his

meat shop friend strung a wire between the two points and
then e:ich rushed home to his telephone for the first test. It

worked like a charm, and within a week the proud electri-

cian had received from his friends and acquaintances a dozen
orders for similar telephones. He filled orders as rap-

idly as possible, and as fast as new instruments were com-
pleted and put in position, those of the Bell company were
removed." Authentic reports have not been secured in

Chicago where nothing is known of the discover)'. This
is not the first time reports have been received of the oper-

ation of Chinese telephones in San Francisco, but hereto-

fore they have not amounted to anything.

Personal Mention.

Prof. B. F. Thomas of the Ohio University of Columbus,
O., was in Chicago last week.

C. A. Ross, who has been appointed representative of

the Thomson- Houston company in Kansas City, Mo,

,

was in Chicago last week.

Prof. 11. S. Carhart of the electrical engineering depart-

ment at the University of Michigan, Ann Arbor, made a

brief stay in Chicago last week on his way to Ann Arbor
from the meeting of the American Association for the Ad-
vancement of Science at Indianapolis.

Business IVIention.

The Stilwell & Bierce Manufacturing company, Dayton,
O.. is making a specialty of fitting up complete power
plants for electrical purposes.

Eraser & Chalmers of Chicago have secured the exclusive

agency for the engines made by the Triumph Compound
Engine company of Cincinnati for Utah, Montana, Idaho
and Washington.

The Pond Engineering company of St. Louis announces
the following specialties: Armington 1.^ Sims engines,

steel boilers, Standard Rocking and Sheffield grates, Lowe
heater, Hopper purifier, Pond sepirater, Blake pump.

O. W. Ditsch has issued an announcement to his friends

and patron* that he is now located at 410 Grand avenue,
Kansas City, Mo., where he is prepared to furnish all kinds

of electrical supplies, and do all kinds of electrical construc-

tion work.

The Indurated Fibre Pipe company, 40 Wall street. New
York, have received flattering testimonials from the Bell

Telephone company of Philadelphia. The Bell company
has used the indurated fibre pipe underground for eighteen

months with no appreciable deterioration of insulation. J.

L Brownell, president, showed a sample of pipe that had
been underground four years, which appeared wholly un-

injured by the elements.

The Consolidated Fruit Jar company, 49 Warren street.

New York, is exhibiting samples of its fuse wire on tin

sheets bearing a very handsome lithograph. This litho-

graphing process is a feature of one of the departments
which has recently been enlarged. The company is pre-

pared to make everything in metal goods especially sucb as
are being used by the electrical companies.

The John Stephenson company received an order from
the Edison Geneial company for six cars for the Etmira
street railroad July 30 and delivered them August 23. On
August 25 the president of the railroad company ac-

knowledged the receipt of the cars in good order. The
John Stephenson company is prepared to build electric cars

on short notice as this transaction indicates.

The recently introduced specialties of the Electrical Sup-

ply company, Chicago, are illustrated in a handsome special

catalogue, fully describing their devices They include

electric lighting apparatus, lamps, switches, wire and high
insulation brackets; also batteries, testing and measuring
instruments, etc. This company also carries a full line of

standard electrical devices. These are fully described and
illustrated in the regular catalogue.

The Sun Electric company of Chicago, which furnished

the electric lights for the exposition building on the lake

front last fall, have just been awarded the contract for the

same work during the ensuing season The company will

instal a spec'al plant of 175 arc lamps in the exposition

building on their new automatic principle The satisfactory

service given by the Sun company last year was commented
on by the patrons of the exposition.

The Edison General Electric company has established

an office at Louisville, Ky. Campbell Scott, who formerly

had charge of the Sprague department of the Gaynor Elec-

tric company in Louisville has charge of the electric rail-

way and wiring department, and George H. Stout of the

electric lighting. The office is a branch of the Chicago
department of the Edison General company, and will ope-

rate in Kentucky, Southern Indiana, Tennessee and West
Yirginia.

The business of the Baxter Electric Motor company of

Baltimore, has been growing so fast of late that it has been
compelled to force its batter)' of boilers to their utmost ca-

pacity in order to drive all the necessary machinery and
generators for testing purposes. In order to relieve the

boilers of this undue strain the company is installing

another lOo-horse boiler purchased from John T. Coleman
of Baltimore, Md. When this is installed the power facili-

ties, it is stated, will be equal to those of any electrical

manufactory in the countn,'.

The Great Western Electric Supply company of Chicago,

has received a large invoice of telegraph apparatus. Learn-

ers' outfits are being rapidly disposed of. The company
will devote special attention to telegraph trade. The 1

company is also selling large quantities of the Saosom bat-
|

teries which have heretofore been better known in the East
than in the West. The catalogue is expected out this week.
It is promised that it will be complete, and well arranged,
and is termed a "sketch catalogue." All the standard sup-
plies and specialties mentioned in it have been carefully
worked out.

The Electric Merchandise company of 11 East Adams
street, Chicago, have just issued a new catalogue of elec-

tric railway supplies and material. The book is complete,
comprising current indicators of all kinds; switch connec-
tions, lamps, insulating material, electric head-lights, trol-

leys, street car mats, cables, hangers, poles and brackets.
The company are also agents for the Burton electric heater,
the Wisconsin Bridge & Iron company's iron and lattice

poles, the Novelty Electric company's poles, tops and spec-
ialties, and many other devices for use in street railway
work and construction. The catalogue is one of the most
complete of its kind, and will be of assistance to persons
engaged in electric street railway construction and opera-
tion.

Considerable inquiry has resulted from the recent adver-
risement in the Western Electricla.n, "What is canva?
jacket?" It now comes to light that this is a new paten:
woven insulated wire, put on the market by the Illinoij

Electric Material company of Chicago, and is claimed to
be thoroughly moisture proof as well as fireproof, and
especially intended for line work. From tests made it is

claimed that this new wire will stand abrasion 40 per cent,

belter than any other on the market, and that bv reason ct
the peculiar web in the weaving the tensile strength is

increased over rr per cent. These characteristics will cer
tainly make it a very profitable factor in all kinds of \\m
and pole work. The Illinois Electric Material company
reports a fine trade in poles and wires, and that the new
specialiies which they have recently put on the market, ai3
being received with great favor.

Thi Taylor Manufac uring company of Chambersburg'
Pa., maker of the Beck automatic engine, reporcs the fol-

lowing sales: Two engines to the Brennan Hotel con:
pany. New York; engine to the Newberry Oil Mil! com
pany, Newberry, S. C; engine with complete steam plant
to the Bedford City. \'a , Land company; engine with
complete steam plant to Strea.or, 111 Gas & Electric Light
company; engine to People's Gas & Electric Light com-
pany. Canton, 111,; engine for the Grace Baptist Church
Philadelphia: engine for the Pogue company, Cincinnati.

0.; engine for Alex. Cro.v's Mills. Philadelphia; engine
with four boilers to Fort S:ott. Kaa., Rapid Transit Rail-
way company second engine and complete steam plant to
Wonderland Theater, Buffalo, N. Y.; engine with complete
steam plant to Thomson-Houston Electric Light company,
Kitanning, Pa.; engine to the Greenwood, S. C. Oil com-
pany; engine for H. H. Yard, Belmar, N. J,; an engine to
the Old Dominion Papsr Bag company, Roanoke, Ya.; en-
gine with complete steam plant to Alberlson. Murray & Co.
Waycross. Ga.; engine for Abbeville, S. C Cotton Se-,d

Oil Mill iS; Fertilizer company; engine for Bridgewatcr
Carriage company, Roanoke, Ya. ; engine for the Devon
Inn, Devon, Pa ; second engine to Broiks & Sons, Ph l

adelphia. Pa.; engine with complete steam plant to W.
M. Blount. Bainbridge, Ga. ; two engines for Pittsburg
Plate Glass Works, at Ford Citj', Pa.

The Central Electric company of Chicago has just re-

ceived a large stock of the ne^ Stoddard porcelain cut-

outs. This device has come into great favor with electri-

cal construction men, and the Central people report laiQ '

sales The company have placed in stock a number tf
Perry wire peelers, a deNace which was illustrated in the
Western Electrici.\n a short rime ago. This handy
little tool is just adapted for the use of bell hangers ana
incandescent wiring men. The company is gratified by
the favor with which its new spark arrester is being received

by the public. This device, as well as preventing sparks
falling from arc lamps, also prevents flies and other insects

from getting into the globes. The company is exhibiting
a handsome line of anti-magnetic watches, and has com-
pleted arrangements with the Electrician's Time company
for handling these goods. The watches range in price

from |io up, and as each one is accompanied by a guaran-
tee from a responsible firm, and the method of payment
made easy for the purchaser who cannot afford to pay for

the timepiece in cash, they will doubtless meet with great

favor among electrical men. The Thomson-Houston com-
pany's rai way department has secured the contract for the
electrical equipment of the Davenport, Rock Island &: Mo-
line railroad. This contract, which is one of the largest

ever let in Chicago, will amount to over $300,000. The
Central Electric company has secured the order for supplies

on this contract. This is perhaps the largest electrical sup-
ply order ever placed in this city, amounting as it does to

upward of ^0,000.

Electrical Patents.

Issued Aug 19 and 26, iSgo.

434,427. Thermo-Electric Battery. Harry B. Cox, New
Haven, Conn.

434. 42S. Thermo- Electric Generator. Harr)' B. Cox,
New Haven, Conn,

434,429. Thermo-Electric Generator. Harry B. Cox,
Hartford, Conn.

4U.-U4 Secondary Battery. Thomas H. Hicks, Detroit,

Mich.
"Claim.—The combination of a series of plates

clamped together, with insulating frames bel^\'een

them, said frames being made of greater width than
the battery plates, whereby vertical recesses or grooves
are formed between the projecting ends, and of water-

proof cement in said recesses.''

434,450. Electric Welding Clamp. Hermann Lerap,

Lynn, Mass.
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434.457- Electrode for Batteries and the Method of Mak-
ing the Same. David Pepper. Jr., Philadelphia. Pa.

434. 45S. Method of Making Secondary Batter)- Plates.

David Pepper, Jr., Philadelphia, Pa.

431,jfi3. Method of Electric Welding. Russell Robb,
Boston. Mass.

'ihe invention consists in interposing a piece or

pieces of conducting material of less conducting mass
than the parts to be welded at the point of contact.

pa<^ing an electric current through such material, and
then applying pressure.

434.4S3. Electric Power Transmission. Elihu Thomson,
Lyon. Mass.

This invention comprises an alternating current-

supply main feeding the armature of alternating cur-

rent motors, a unidirectional supply-main feeding the

fields of said motors, and a common return for the al-

ternating and unidirectional mains.

434.439. Electric Power System Elihu Thomson,
Eynn, Mass.

43t.50o. Thermo Electric ('.enerator. Harry B. Cox,

Hartford, t'onn.

431. 50<. Electric Meter. Jules Cauderay, Paris. France.

434.509- Ceiling Block Connector. Charles W. Hunt-
ing. Baltimore. Md.

434.530- Process of and Apparatus for Forming and
Welding Metals by Electricity. Elihu Thomson,
Lynn, Mass.

434.53'- Induction Discharge Protector for Welding Ap-
paratus. Elihu Thomson, Lynn, Mass.

434.532. Processor Electric Welding. Elihu Thomson,
Lynn. Mass.
The improvement consists in applying lateral com-

pressing or condensing force to the weld during the

application of the endwise welding pressure or force,

which tends to upset the metal, so as to form a lateral

expansion at the joint.

434-557 Volt or Ampere Meter. Rudolf Eickemeyer,
Yonkers, N. V.

434. 55S Divice for Measuring the Intensity of Magnetic
Currents. Rudolf Eickemeyer, Vonkers, N. V.

434 579- .apparatus for Transferring Electric Car Bat-

teries. Frederick G. Corning, New Vork, N. V.

434' 5S0. Apparatus for Transferring Electric Car Bat-

teries. Frederick G. Corning, New York, N. Y.

Claim 5 reads: "'The combination, with the charging-
benches, the ascending grades, and the gravity plat-

form opposite the benches, of mechanism for control-

ling or arresting the descent of the platform at will."

434.581. Apparatus for Transferring Electric-Car Bat-

teries. Frederick G. Corning, New York, N. Y.

434.532. Mechanism for Transferring Electric Car Bat-

teries. Frederick G. Corning, New Vork, N. Y.

434.5^5- Telegraph Relay. Thomas A. Edison, Menlo
Park. N. J.

Application filed Aug. 9. 1880.

"Claim I. The combination of an electro-magnet,

a magnetic armature, and a conducting material whose
resistance is varied by pressure situated between the

core of said magnet and said armature, and adapted to

be compressed by said armature upon its attraction by
said magnet."

434.586. Electric Generator. Thomas A. Edison, Lle-

wellyn Park, N. J.
Claim 7 reads: "The combination, with a body ex-

panded and contracted by variations in temperature, of

a raignet. a movable keeper for such magnet, and an
adjustable connection between such expansible body
and said movable keeper."

434.587. Thermo-Electric Battery. Thomas A. Edison,

Llewellyn Park, N. J.

*Claira 2. In a thermo-electric couple or bitlery,

the combination of two metals having a moving con-

tact, with a source of heat acting on one of such
metals, the other metal being heated only by conduc-
tion at the point of contact."

434.588. Magnetic Ore Separator. Thomas A. Edison,

Llewellyn Park, and William K. L Dickson, Orange,

N.J.

43 \ 539- Propelling Mechanism for Electric Vehicles.

Tnomas A. Edison. Llewellyn Park, N. J.

The last claim reads: "12. The combination, with
dynamo machines having their armatures connected
in parallel to the main circuit and provided wiih an
equalizing connection for the armatures, of a second-
ary battery joined to the equalizing connection and in

a branch around both armatures."

434.590- Dynamo Electric Machine. Justus B. Entz,

New York. N. Y.

434.593' Galvanic Bittery, William M. Kink, Elizabe.h,

N.J.

434.596. Electric Push Button. Philip Hathaway. New
York, N. Y.

434,614. System of Electrical Distribution. Henry E.

Waller, Schenectady, N. ^'.

"Claim II. The combination, in a three-wire system
of electrical distribution, of a permanent ground con-

nection from the neutral wire thereof, a switch for

connecting the positive or negative wire to ground,
and an indicator of electric current in the earth circuit

thus formed."

434.639. Tower for Electric Lighting. David Maxwell,
Detroit, Mich.

434.640. Thermal Battery. Hugo Mestern, Munich,
Germany.
"Claim 1. In a thermo-electric or furnace battery,

a pair of electrodes, one of which is provided with

screw-threads engaging similar threads on the casing
or mantle of another electrode."
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671. Electric Valve-Closer. Lemuel Mellett, Boston,
Mass.

,682 Trolley for Electrically Propelled Cars. Will-

iam L. Stevens and Edwin J. Wescott, Boston, Mass.

.6S4. Electric Railway System. Charles J. Van De-
pofle. Lynn, Mass.

,635. Alternate Current Electric-Railway-Train Sys-

tem. Charles J. Van Dipoele, Lynn, Mass.

6S6. Electric- Railway-Train System. Charles J.
\'an D-jpoele, Lynn, Mass.

,687. Electric-Railway System. Charles J. \'an De
poele, Lynn, Mass.

,746 Electric Belt and Appliances. Robert E, Will-
iams, Dallas, Te.s.

,Si6. Multiple Circuit Electric Motor. Charles J.
X'anDepoele. Lynn, Mass.
"Claim I. An electric motor having multiple field-

mignet pnles and multiple circuits therefor energized
successively, and an armature energized by the common
return of all the independent circuits

"

827. Electric Railway. Adelos Gorton, Camden,
N.J.
835 Portable Electric Signaling Device. Peter

Pearson, New York, N. Y.

553. Contact Box. Ferdinand A Wessel, Brooklyn,
N. Y.

863. .apparatus for Transferring Electric Car Bat-

teries Frederick G. Corning, New York, N. Y.

S6g. Secondary Battery Piate. William B. Hollings
head, Bronxville, N. S.

Active material, as red lead, black oxide of mangan-
ese, or other non-cohesive substance, and an integral

inclosing crust of porous material, are used together,

871. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

"Claim 20. In an electric railway, a working con-
ductor, from which a traveling motor receives elec-

tricity, made in sections, part of which sections supply
electricity of one polarity and part electricity of the

opposite polarity, in combination with a traveling elec-

tric motor or vehicle receiving electricity theiefrom."

S79. Electric Insulator. Samuel Oakman, Melrose,
Mass.

880. Recording Telegraph. John B. Od'ell, Chicago,
III.

83r, Printing Telegraph. lohn B. Odell, Chicago,
111.

382. Speed Varying Mechanism. John F. Ott,

Orange. N. J.

554. Apparatus for Recutting Files. Charles C.

Peters. Springfield, O.

885. Electric Conductor. William A. Phillips, Sche-

nectady, N. Y.

Sc)'}. Electric Switch. Charles IL Wilson, Chicago,
III.

9; 7. Hanger for Incandescent Lamps. Paul J.
Chassagne. Akron, Ohio.

g:2. Non Interfering Signal Box. William E. De-
Crow, Boston, Mas ,

925. Ceiling I-'use Block
Bedford, MoSS.

9ii. Electric Connector.
ville, Mass.

949. Gearing for Electrically

Nathan S. Possons, Cleveland, O.

95 r. Dash Pot. Michael Raughtigan, Norwich,
Conn

961. Section In?u'ator

Horace A. Fitch, New

Edward L. Oicutt, Somer-

Propelled Vehicles,

wich,

Con-
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for Overhead Electric

ductors. Elihu Thomson, Lynn, Mass.

The fourth claim is given:

"'I he combination with the two ears adapted to be

altached to adjacent ends of an open sectional line

conductor, of a connecting frame connected to each

of said ears through insulation, and a protecting-cap

for the insulation at each point of connection."

99!. Insulator. Charles O. Muehlberg, Pittsburg,

Pa.

,993 Motor for Street Cars. William H. Patton,

Chicago, III.

One of the objects of the invention is to provide

means for driving the car in either dirtclion from a

single motor, or two motors in the same circuit, with-

out reversing the motor or motors.

on. Trolley for Electromotor Cars. Samuel D.
Cairns, Tioy. N. "S".

01^. Dynamo-Electric Machine. William F. Collins,

New York, N. Y.

024. Incandescent Lamp Socket, Frederick C.

Rfckwell, Hartford, Conn.

029 Cut-Out for Electric Lamps. William G. Bre-

mtr, St Louis, Mo.

,030. Iligh-Resistance-Shunt Compound, William G.
Bremer, St Louis. Mo.

,036. Method of and Means for Bending Electro-

type-Plates. Patrick M. Furlong, New York, N. Y.

,047. Incandescent Lamp Socket and Key. Walter
F. Smith, Philadelphia, Pa.

,048. Cut-out. Walter F. Smith, Philadelphia, Pa.

,049. Cutout for Electric Lamps. Waller F. Smith,

Philadelphia. Pa.

,084. Electric Lighting System. Alexander IL Bauer,

Chicago, III.

,093. Electric Switch. Charles H. Herrick, Win-
chester, Mass.

,097. Electric Signal for Cable Railways. Solomon

J. Jacobs, New York, N. Y.

435,098. Automatic Disconnector for Overhead Conduct-
ors. Andrew L. Johnson, Richmond. Va.

The device may be placed at intermediate points
along any electrical circuit having suspended wires,

care being taken to have the springs strong enough to
draw the wire and close the arms whenever a break
occurs.

Nathan S. Possons, Cleveland,435,102. Fuse Block.

Ohio.

435.105. System for Electric Circuits. Frederick Stitzel,

Louisville, Ky.

435.110. Electric Forging-Machine. George D. Burton,
Boston, Mass.

"Claim 4; The combination of forging-die», an
upsetting plunger, and electrodes for heating the rod
to be worked."

435.111. Electric Bar Heating and Feeding Apparatus
for Forging-Machines. George D. Burton, Boston,
Mass.

435 114. Means for Distributing Electric Energy. Se-
bastian Z. de Ferranti, London, England.

The invention consists of two fuses, one in each
branch of the circuit, and springs held compressed
or strained by such fuses, and mechanism worked by
the spring liberated by the burning of a fuse to in-

stantaneously disconnect the other fuse.

435,116. Guard for Electric Light Globes. Robert M.
Gardiner, Hamilton Canada.

435,132 Electric Switch. Joseph W. Battershall, Attle-
borough, -Mass.

435,152. Electric Switch. John A. Norton, Bridgeport,

Conn.

435.166. Trolley or Contact Support for Electric Cars.
Leonard Atwood, Philadelphia, Pa.

435,185, Electrical Watchman's Clock. Harvey S. Park,

Chicago, III.

435,193. Duplex Tube. Elisha J. Steele. Torrington,
Conn.

435. 2t3. Electric Alarm for Clocks. William H. Deane,
Brooklyn. N. V.

435.22'j. Electric Cutout. Charles Heisler, St. Louis,
Mo.

435 248. Electric Arc Lamp. Erneste Rothlisberger,
Lima, Ohio.

435.259. Electric Device for Preventing Accidents on
Railways. Gilmore Thew. Peru, N. Y.

435 261. Generator for Electric Engine Circuits. Charles

J. Van Depoele. Lynn, Mass.

^35.262. Structure for Supporting and Insulating Sus-
pended Bare Conductors. Charles J. Van Depoele,
Lynn, Mass.
The eighth claim follows:

"The combination, with an electric-railway pole, of

a removable cap and an insulating-connection connect-
ing the cap to and supporting the same upon the pole."

435,263. Electric Railway Conduit with Tubular Con-
ductor. Charles J. Van Depoele, Lynn, Mass.

Claim I follows:

"A tubular conductor and fixed contact devices ex-

tending from the exterior to the interior thereof."

435.-64- Rec'procating Electric Hammer. Charles J. Van
Depoele, Lynn, Mass.

435,283. Method of and Apparatus for Welding by Elec-

tricity. Charles L. Coffin, Detroit, Mich.

The method consists in bringing Ihe edges to be
welded in proximity to each other, embracing said

edges between conductors connected with one pole of

a generator of electricity, connecting one of the arti-

cles to be welded to ihe other pcle ot said generator,

and passing a heating current of electricity through
said articles and the embracing conductor.

435. 2S4. Process of Heating Metals^ by Electricity.

Charles L. Coffin, Detroit, Mich.

435.29-. Autographic Telegraph. Harry Etheridge,

Pittsburg, Pa.

435.293. Automatic Telephone Connector. William H.
Ford, St. Louis, Mo.
This case contains twenty-seven sheets of drawings

and twenty-two pages of specifications. Of the nine
claims the sixth is given:

"The combination, with a number of counters and
a connecting box common to all of said counters, of an
intermediate isolator electrically connected on the one
hand with each individual counter, and on the other

hand wi,h the branch circuit wires leading respectively

through the counting magnet and polarized magnet of

the connecting bo.\."

435.296. Contact Brush for Dynamos. Eugene Franklin,

Greenville, S. C.

435,314. Telephone Tablet. Walter S. Mendenhal', Cov-
ington, Ky,

435 332- Automatic Current Regulator. Reui^ Thury,
tJeneva, Switzerland.

435.338. Feeding and Justifying Mechanism. James A.

Watson, Washington, D. C

435.340- Automatic Electric Train Signal and Controlling

IJevice. William H. Wilson, New York, N. Y.

435. i43- Articulated Electro-Magnet. Fred. H. Brown,
Chicago, III.

43s, 346. Galvanic Battery. Charles J. liubbell, New
York, N. Y.

435.368. Extension Electrolier. James T. Robb, Mount
Vernon, N. Y.

435.376. Electro-Magneto Therapeutic Chair. Frederick
IL Brown. Chicago. 111.

11,108. Regulation of Electric Arc Light Circuits. Daniel
Higham,. Boston, Mass.
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AMEHICAU ELECTHICAL WORKS,
PROVIDENCE. R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lead Eucased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office, 10 Cortlandt Street,

p. C. ACKJEBSIAK, Asent.

Eugene F. Phillips, President. John Carroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,

*¥^t.ryf [St. Gabriel Locks, Montreal, Canada.

— MANirPACTUREBS OF—

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
cc

»

AU. SIZ£S

AND
QT]AXITI£SMICA

For Electrical Purposes.

EUaENEMUNSELL&OO.,
218 Water St., New Tork.

MAKE

Anything
In Bras 5

Turner Brass Works

LASALLfiAVC

CHICAGO.

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Ikspkctok of the Boston Fire Underwriters* Union, nnSer date of Marcb
"ig, 1886, he says :

**A Thoruaghly Reliable and Desirable Wire in 'E.vesij Kespect."
The mbber used In Insalatln^ our wlrea and cahles Is specially chemically prepared, and Is guaraiUeed

to be waterproof, and iciU not deteriorate, oxidise or crack, and wtll remain flexible Id extreme cold weather
and not affected by heat. The insulation la protected from mechanical Injury by oneor more braids and the
K^hole ellcted with Clark's Patent Compound, vhlch Is water, oil, acid and, to a very great extent, fire proof.
Our insulation wilt prove durable lohen all others fail. We are prepared to furnish Single Wires of all

?aagen and diameter of Insulation for Telegraph, Telephone and Electric Lignts from atocK. Cables mad«
jo order.

EASTERN ELECTRIC CABLE COMPANY, •

^ 61 and 63 Hampshire Street, Boston, Mass.
HENRT A. CLARK, fieneral Manager. • HERBERT H. EUSTIS. Electrician

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Dor light Double Dynamo Belts are al\rays made from centers of irliole

hides extra stretohed.

I "W . H . SALISBURY & CO.. Chicago, 111.

A. H. GARDiMER CO., Milwaukee, WlB.
TODD & STANLEY CO., St. LoaiB, Mo.
ENGLISH, MOBSE & CO., Kant as City, Mo.

( Main HonBB, lodianapolle.
E. C. ATKINS & CO. ,^ Branch HonBe, Memphis, Tenn.

Chattanooga, Tenn.

T^ESXESaST .a-G-ElTTS :

thie:

Crocker-Wheeler
PERFECTED MOTORS

Develop Full Power at Half the Speed of other

Makes and are, Therefore, Noiseless.

WORKS:
nth, WashiQgton and 13th Streets,

NEW YORK.

SUNBEAM
GreacoDstantligtit of great lieanty

ani maintains its Rated CaMle Power.

Write for Ifew Catalosae.

THE SUNBEAM INCANDESCENT LAMP CO.,
Randolph and Canal Streets, CI0-A.C3-O-

tfc Claim lo Manufacture THE VERY JliTEBlAL Wanted by the Eleclrie Trade.

IstherecngDized Best !$abstitnte
for Hard Kubber in the market, and
need by thp leading Electrical HonseB
In theconniry. We manufactore a.l

^^ kinds of

HfSUUTl SPECIALTIES,

also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles. Cut-Outs, Belt Boxes.

Annunciator Dials and Handles, Push

Buttons, etc.

Send for Estimates and Prices.

THE FIBRONE MFG. CO.,
Offlce. 35 Warren Sf. Factory, 30O and 303 Slonrne St., IV'En' YOBK,

nLO N/^

_TEADE MAEK.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

Z*03r .^.erlal, Sii'bzia.airlxi.e, a^xLcl. TTn.d.ex-ex-O'u.zi.d. XTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, 13 Park Row, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Katisas City, and San Francisco.

17'TITI'V ELECTRIC MANUFACTURING CO.,
l^^^mktJr "^m^ Ml MANUFACTURERS OF

aUIOMATIC ELECTRIC MOTORS
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect Regvlation, Superior Workmanship, Ease of
Management, JRemarkdble Simplicity, Etc., Etc.

For Electroplating, Electrotyping, Copper Eefining, Etc.

NEW YORK. 33 Chirch St.

ijlinflljli Urriuh! KANSAS Ciry, Hialto Building. NEW OIILEANS, 78 Customliouse St. CHICAGO, 329 Rookery Building.

BOSTON, 111 Arch St. PHILADELPHIA, SOB Commerce «t.

The EDDY ELECTRIC MFG. CO. Windsor. Conn.
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Established in 1861.

E. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

/ ELECTROLIERS,
COMBINATION

GAS AND ELICTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BRANCH STOnK-

2134 Michigan Avenue,

OIKTCIPJ-KJ.A.TI, O^EXO,
UAMUFACTURERS OF AND DCALERS IN

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Goods a Specialty.

KRVn KOIt C4TAI.OSUK AND SPECIAIi PRICE«I^

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESI6HER AND MANUFACTURER.

Special and Experimental
MACHINERY.

Large Dynamos and Motors for Special Work
boiit to Order. Coal Mining Ilanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from Rnm or aclde. By refllterlng can be
nsed continually. Adooted by the largest Blec-
trlc Plants of the West:

S. TAUSSIG, Agt., 45 River St., Chicago.

Write fiir ITlcPS and Siimples.

IMROnrCINO ENTIREIY NEW PRINCIPIES.

I'lii.Mir.l^, K''^. TllK OLD BTYLE.

THE ACME LINK BELT
l.>* M.MiK ONLY nV THE

rngo lloltiug (!oni|>any, Conoord, N. H.
IlKAN('iiE» : Itoston, Ni'W Yoik,ClileuK<>, Sun

FrunclHCO. AN<>. nninufiicturers oC nil tlio

Htiiplu icnulrs of Loiither BuUlnKunil Liiclnw.
SiMul n>r Illii--iriittMl Cutuloguc—u vuluuble
truutisc uii bcltiug, Ii'tcu.

Vnil ni'i'*'^ ^ misiakp if v*m don't buy your Electrical

I UU SiippUw rrum f. & h:, Clevelanu. u.

LOOK A.1 THKSK PRICKS:
*2.00 Dry Batteries, larce size, fO.K!; $2.00 Inui Box
Bells, :j-liicl5. 4»c.; 75c. uniiize Push Buttons. 25c.; 25c.

Wrnid push Buttons, assorted. Ic; 50c. Switches, one
point, 10c. ; 40c. Bell Hangers' Stanles. perlb. 9a; $100
L,<-clancho Batteries. )»esi made, Uc.\ fj.75 Spark OiHs.
8 Inches. fl.SO; »10.00 Medical Batteries, |3.50. Send
for CalalOfc'ue No. G.

Fletcher & Fletcher Electric Co., Cleveland, 0.

FRANK T. BROWN, Late

PRINCIPAL EXAMIMER ELECTRICITY,

0, S. PATENT OFFICE,---

BDtterwortli, Hall, Brown & Smitli,

Patent Attomeyi,
26-26 HONORE BUILDING. • - CHICAGO.

Two complete sets of U. S. Electrical Patents

Oiiel5-light 50 volt Dynamo
One 25-l!gbt 60 volt Dynamo
One 50-light 50 Tolt Dynamo
One7 5-light llOTOIt Dynamo
One lOO-light 110 Tolt Dynamo
One 150-light 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

ELECTRIC MERCHANDISE CO

,

II Adams St., .JT^^.,. CHICAGO. ILL.

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
OataloKoefi FarDishod. Correspondence l9ollcltcd_

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

StJlwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

EDtiicly prevents SCALE in Steam

Boilers. Catalogue on application.

STILWELL&BIERGENFG.CO.,

DAYTON, OHIO.

INCANDESCENT and ARC LIGHTING
and MOTORS.

Isolated Lighting a Specialty.

H.H.HUMPHREY,
10:i4 WfW York Life Knil<line.

Ciinlratlloi.- ami nutUt UCD
ConsiilllnKEIPClrlcal EiiitlniHT. . UMAHA, HCD-

C. H. ^ D. R. R.

BEST ROUTE
From CINCINNATI to the

North and North West.

EMPIRE CHINA WORKS,
144 to 156 Green St., Greei Point, Brooklyn, E. D,, N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Ba«e8. Cat-Oat Boxe*, Cleats. Circuit Breaker.,
Hosliinss, Knobs and other losalators.

The Voriy of our goortfl Iq made non-conductive. Our ware le the moat
enee and is coneequently 'ha m08t non-aheorbent that can be prodoced.
eing tlieTRUK BARD PORCELAIN.

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE.

SPKCIALTIKSi-Armington iSima Bnginee, Steel Boilers, Standard UocklnR and Sheffleld
Grates, Lowe Heater, Uoppcs Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETERS

For Wireet aii<l Alternating Currents.

QUEEN'S

"

EW PORTABLE TCCTIIIP CCTC
COMBINATION ItOllllO OLId

ViTl-tiL C3-a.l-v-a.n.orQ.eters.

^^Wo pay special attention to recalibrating Ammeters and
Voltmeters.

Send for.Calaloguo 1--00 oE Electric Test Instrumentt.

QUEEN & CO., PHILADELPHIA.

THE CURTIS
PATENT RETURN STEAM TRAP.

IT is noiseless, positive, rapid, will return all condensation back into the
boiler, and works equally well in connection with reduced pressure or

exhaust steam, also when the return is below the water line of the boiler.

THE CURTIS REGULATOR COMPANY,
91 Beverly St., Boston, Mass.

GENERAL AGENCIES.

NEW YORK. 109 LIbarty St. CHICAGO. 218 Lake It.

> PHILADELPHIA, 2036 N. Front st. MINNEAPOLIS, 210 N. Third ll

G. A. HARMOUNT,

ONITOR ELECTEIC CO.,
9^1 14-9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALKK IN GENERAL

ELECTRICAL SUPPLIES
WKMTRUIH Al.iK'VT KOK

ALFRED F. MOORE
a--iT,\BLISIIKll IS

ELECTRICAL WIRES AND GABLES.
Wiic.i. Iiic-imlc^ccnt. ami I5ntt(:?rv 0<
Utinwii lo llH- Klcrtiicul Tnulc,
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMl'ANTES is called to this CEI.E.BRAXEO "^VAXKR IV llKEl. as particularly adapted to theiruse,

on account of its remarkably !!>tea<lv motion, Iiisrh- Speed
and ffreat Efficiency, and larg-e Capacity, for its d«ameicr,
being double the Power of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, oi use-

ful effect sfiiaranteed.
SK3I1> FOB CATALO<-rE AXD PARTICl'I.ARS,

Our Horizontal "\nctor" is highly recommended, as no geai:: are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VECTOR
Xl_IRBli\E!<i arranged on a horizontal shaft with Casi-Iron Flume, Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

/^i /^D1^ /^ ADRON CO., MAKERS or HIGH -GRADE

GkQm^^Na OHIO.<^<« S^&ll
BLECKERT & NELSON,

MANUFACTtJBEES OP

Electric LigU and Combination Flitnies,

We make a epecialty of farniehlng the trade with
Electric Brackets, Electroliers, Portables, Com-
bination Brackets, and small iistnree of all kinds.
Being manafactnrerB we can give loweet prices.

OFFICE AND PACTORT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Complet

NGLISH, MORSE & GO.'

WM. 8. TURNER. J. LESTER WOODBRIDQE.

mrOODBRIDGB & TURNER^
Electrical Engineers and Contractors.

C03IPIiET£ KqmPllIENT OF ELECTRIC BAJLLWAIlI^.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Submitted.
74 Oox'tla.sica.'t Stx-eet. DN'e'ocr "Vor-Is..

ELECTRICAL WOOD.

Telesraph
Telephone
Electric lii;;ht

CROSS L ARMS
S

H. HOLMES & CO.,
Boom 410, CoiM'I TSUl'i . T^ro.

LAWINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Sumnter St., Boston, Mass.

Incandescent Lamp Go,,
l9l2--l9l40liveStreet, St. Louis, Mo..

MAJIUFACTUKEBS OF

INCANDESCEHT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

OXXI7 AXA.zi.'u.fAotTXx-ers of I^ixxro CJo-^jft&r ^Texupex-eci. for

Brush Copper, Commutator Bars, Copper lire. Gear Pinions, Trolley Wheels, Bearings.
General OffioB and Factory, NORTH EAST, PA.
Fastem Sales Office, 33 Broadway. NE'W TORK.

'Weatem Salei Cffice, 225 Dearborn St., CHICAGO.
North 'Western Sales Agent, G. "W- WiUlsms, SETROIT,MICH.

HOI.ia:ES, BOOTH <& HiLYIDEITS,
FACTORIES: WATERBURT, CONN.

aiAN1TFACTITBBR8 OF

BARE AND INSUXaATZSD ITITIRZ:.
Underwriters' Copper Electric Light Line Wire, Iiandsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establislinient is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of Ig».TTFt.A.TE3S, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE \V^ORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHI i, PA,

WESTERN ELECTRIC CO.,
WE ARE THE EXCLUSIVE WESTERN AGENTS FOR THE SALE OF

A. G. DAY'S KERITE WIRES FOR TELEGRAPH, TELEPHONE, ANO ELECTRIC LIGHT USE.I, .kkl IIWIIl,

CHICAGO. NEW YORK.

The New American Turbine Water Whee.
PAETIODLABLY ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

Crun rnp PATAI DPIIP illustrating various styles of retting
on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, O.
SUCCESSORS TO

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol ill makes, a relic of

the Past. Ihal vanishes before the new

"Triple" Carbon Lamp
ADiPTED FOit ALL DAV OR ALL NIGHT LIGHTING,

Firat cost mucli Ics.s, and lar chciiper to operate and maintain, liaving but

one carbon rod and one mccfaani&ni.

OLD LAMPS OF ALL STYLES, Sli^GLE OR DOUBLE,
Can be changed over at very small cost.

SPEAKINd TUBES anfl WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS ANO BELLS.

W. R. OSTRANDER & CO.,
2r, 23 and 2B Ann St. New York.

FactoiT, 1461 and 1463 DeKalb Ave, Brooklyn, N. Y.

VP Send for New Catalogue, out Am;ust 1st.

'"'EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

ii'vi^Sl^^i

Fully protected by U. S. and Foreign liStteis Patent.

Send for Further Particulars to the

SPERRY ELECTRIC CO.,

lo.'i to «oy
t'AXAI, ST,

CHICAGO.

EIiECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.
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The EVANS SYSTEM of DRIVING DYNAMOS.
HUTCHINSON WATER, LIGHT AND POWER CO.

"
"^j

! i

TWscut of a portion or tlie Hutchinson (Kansas) Water. Lijibt
aiid Power Co.'s stalkm is Introduced to iliuutrate still another way
In which two dynamos may be driven directly from an engine.
There are many places wliere. owing to the shape of the space
allotted to the enefne and dynamos, this arrangement is most
desirable. In cases where the location permits, however room can
be saved by using the arrangement slio«-n in the blue print of
the plant on board the Steamship "Portland " Thi.'^ arrangement
has alBc a further advantage in that when both dynamos are in gear
the pressure of one dynamo pulley on the engine bearings Is coimt-
erbalanced by the pressure of the ulher. and is not all in one direc-
tion ; s is usually the case in comm n practice.

The plant in the new Shoe and Leather Exchange Building in
Boston, is of the same type as that shuwii in this cut. Two iwO
light JIather dynamos are driven, one from the fly-wheel, and the
other from the governor wheel of a Mcintosh & Seynmur Engine,

These two plants are instances where the advantages of our
system are unusually apparent. In the case of the station al
Hutchinson where the arc machine furnishes the current for strt el
lamps, and the incandescent machine for commercial lights, it is a
great advantage to stop and start either machine as the re<iulre-
ments of the service may require.

This is equally true of the plant in the Shoe and Leather Ex-
change Bnilding. For a portion of the day one machine will furn-
ish all the current necessary to supply what few lamps may he in
use; but later in the day, or in cloudy weather, ilie demand fur
lights may he in excess of the capacity of one dynamo, and it will
then become necessary to throw in the resBrve machine. This can
be done without even tlowing the speed of the engine.

Thonison-Honston "91. I>.*' and Edison Xo. 1<>.

Running constantly since January, 1890. EVANS FRICTION CONE CO., 85 Water St., BOSTON.

BERNSTEIN ELECTRIC GO

INCANDESCENT LAMPS
FOR

ARC-LIGHT CIRCUITS.

SIMPLE. RELIABLE. DURABLE.

The only safe socket for series lamps, and the only

socket having insulating material for the outside

parts. Send for Illustrated Catalogue.

^ 620 ATLANTIC AVENUE,

CHICAGO OFFICE. ISO Fifth Ave.. GEORGE CUTTER. Agent

W. D. Sargkmt, Preeident. John A. Bakrbtt, Vice-Preeident and Cons. Electrician,
£. H. UuTLER, Treasurer and Manager. Frame A. Ferret, Electrician.

THE ELEKTRON MFG. CO.
79 and 81 Washington St., Brooklyn, N. Y.,

?

-1IANUPACTUREH8 OP THE-

PERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

UmM Fielfl Mapets
OF SOFTEST CBARCOAl IKO\',

HIGHEST

AWARD
AT

PARIS

EXPOSITION

BY MEANS OF WHICH

Higher Efficiency. Closer Regulation.

and Slower Speed

Are obtained tlian Ia possible
oiberiTli^e.

Automatic Motors oi all sizes and for all pur.
pitses, Autumaiic Dynamos
for Incandescent Electric
Lighting. Lsolated Plants
for Stores, Factories, etc..

a specialty. Moisture-proof
Moturs and Dynamos lor
use in Mines and damp
places.

THE CONNECTICUT MOTOR CO.
OFFICE AND WORKS:

PLANTSVILLE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO SO HORSE POTATER.

FIRST-G1.ASS WOKKMAXSHIP AXD HIGH EFt'ICIK.VCY.

NEW YORK, 127 Fiflh Ave. BOSTON, 32 Oliver St. PHILADELPHIA, 17w. Sixth St.

HARTFORD, 14 State St. NEW HAVEN, 65 Orange St.

CORBESPONDENCE SOLICITED WITH CHNTKAL STATIONS AND INDITTDUAL USEES.

ELECTRICAL WORDS, TERMS \ PHRASES.
nx3-\K7-j:xa^ o"By

656 Pages. 397 Illustrations. Cloth Binding.
This Dictionary 'ncludes close upon 2,500 distinct Words, Terms or Phrases. Each

of the great classes or divisions of electrical investigation or utilization comes under
careful and exhaustive treatment. For some reasons it deserves rather to be
called an Encyclopaedia than a dictionary.

The Scheme of Treatment is as follows;

Ist. The words, terms and phrases are invariably followed by a short, concise

ii'efinition, giving the sense in which they are correctly employed.

2d. A general statement then follows of the Principles of Electrical Science on
which the definition is founded.

OXTS-rOIQ-, .A., 3VE.

Price, postage prepaid, to any part of the world, $2.50.
3d. When, from the complexity of the apparatus, or from other considerations,

it has been thought desirable to do so, an Illustration or Diagram of the apparatus is

given.
4th. To facilitate study, an elaborate system of Cross References has been adopted

so that it is as easy to find the definitions as the words, and aliases are readily detected
and traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the

end that while the definitions and explanations shall be SATISFACTORY TO THE
EXPERT ELECTRICIAN, they shaU also be SIMPLE AND INTELLIGIBLE to

those who have had no training at all in electricity, or are novices in the art.

ZSIaZSCTRICIAN PUBI^ISHING CO.
e Xj.a.is,x]szx>si :bxtxxjZ>iiio'gi-, 0SCX0.A.GI-O, ZXjXjXSa'OXS.
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TR^DE ^'»P*:

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in Sverything TEmJmTmCT'R.ICAJm.

otoniyjiUte.,..
SOUTHERN ELECTMCAl SUPPU CO , mlT^.. ST. LOUIS, MO.

JOHN STEPHENSON CO.,
i_iiviite:iz),

KTEIAT YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.

WE ARE HEADQUARTERS IN THE WEST

r'OR ELECTRICAL BOGIES.
SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSIectrician Publishing Co., 6 liakeside Bldg., ChicagOp III.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.

WESTERN POWER CONSTRUCTION CO.,
rORRRHPOWDRNCK BOLIOITKO. 144 ADAMS ST., CHICAGO.
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C. 8c C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efTicient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 Motors in actual operation.

S^.^KT OXJTIf'ITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW ENGLAHD OmCE, 63 OllYer St., BOSTOK. PHIL4DELPHIA OFFICE, 38 S. Fourtli St. CHICAGO OFFICE, Phoenix Bnilding,

C. & G. ELECTRIC MOTOR CO.,
402 AND 404 GREENWICH ST.,

THE HEISLER PATENT LONG DISTANCE
INCANDESCENT ELECTBIC UGHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Spfcially adapted for street, Commercial, and Domestic lUuminatioa from Cen'ral Stal ions. Plant may be located
where power can he secured Cheapest, even if miles distant from the Lighting. Safeiy, Reliability, and Financial Succefs
fully demonstrated. Plan of Wiring the Simple t. Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contained, and Perfectly Automatic.

SEKD FOR CIBCVIiAB. COBBESPONDEKCE SOIilGITED.

HEISXuKR XSIiZSCTRIC IiIGHT CO.,
809-8 1 7 South 7th Street, ST. LOUIS, MO.

EDISON MANUFACTURING CO.

EDISON'UUNDE BAHERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

^MANUFACTUREES OF

PRIMARY BATTERIES for TELEGRAPH "MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

All dealers in Electrical Sapplieg keep, or shoald keep, these Cells in stock. If nnable to parchase from dealers in yonr
T'icinity, communicate irith

JAMES F. KELLY
General Sales

Assent, 19 Dey St., NEW YORK,
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants

of all kinds, and has made a record in

this field which cannot be excelled.

IT IB ITWKQUAXKD FOB ECONOBTT OF FUKI., KEQITLASITY Oi
MOnOK, AMD DURABILITY IN TJBB.

SOLE BUILDERS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

Write for oarCatalosaen.

Manufactnrers of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 el 43 SOUTH JEFFERSON ST.

DERIVATION OF PRACTICAL ELECTRICAL ONITS.

i=i=?icze:.

By Lieut. F. B. Badt and Peof. H. S. Cariiart.

f=f=?e:i= >A.irD, :p's

This is a very handsome book of 60 pages, printed on fine heav)' paper, with neat cloth binding. It contains Por-

traits and BiocRAPHiEs of Ohm, \\'att, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Single Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
MAITDFACTUKERS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from.

l-16H.P.to60H.P.

W. N. HoBART, Pres't. L. O. Maudox, Vic-?-Prea'l and Treas. J. H. EicKERSHOFf, SapU,
J. C. UoBABT, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Power, h ComponDd and Yalveless.

The supremacy oi "THE BAXTER MOTOR" over all others has been thoroughly established,

and we arc now prepared to fill orders promptly.

H-^T-ory Tl^oXo-r lai <3i-u.«,r«.3ci.*©o<i.
Send for Price Lists and Testimonialn. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Workt, Biddle, Chester and Chase Sts., and Colllngton Ave.,

BALTIMORE, IMD.
CHA<:. H.CONE. Wpstern Agert. 103 Adams St., Room 8, Chicago, III.

Most perfect regulation

ever obtained.

NO SMAll PARTS REdUIRINC REPAIRS,

ECCENTRICS.

NO STUFFING BOXES,

NO PISTON 80DS.

INTERNAL FRICTION A MINIMUM.

ALL PARTS INTER-

CHANGEABLE.

IFBITE FOB
CATALOGUE.

The eiiiflno Is perfectly balanced and aeir contained : all wearloff snrfiaces
are exceiitlonally lai-Ke, making It the most perfect lilgli itpeed engrlne bnllt.

THE TRIUMPH GOMPODND ENGINE CO.,

SOLE BUILDERS,

21 I, 2(3, 216 and 217 W. 2nd St., CINCINNATI, O.
FR'S'-R & CHALMERS, Agents, Salt Lake City, Utah; Helena. IVonl.

' N _ . l^ ^. . -^-^ ^

!EPAIRED|5^ REWOUND ®® - ^ ^^ '
'

^K^V ^r% T^
•^^^'''^^^

DVHa/wo R^paiR^Hg^ Jobbing-

^-Jones DaOSfcLECTRICCot Cincinnati, Ohio.
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Primary DATTERIES ^^'^^ ^^^ Boaas operated under—FOR

—

Our System, and that Successfully,
Honsehold, Experimental, Scientific and other Purposes.

JAMES H. MASON,
MANCFACTURINO EtECTRIClAN,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N-

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Lighting.

GREAT IMPROVEMENTS.

Gnaranteed as representea.

These Batteries are in practical use,

and giving perfect satisfaction.

Barnes' New Sensitive Drill
Speed, from to 1600 revolutions without stopping the machine or shifting beits.

This new sensitive drill embodies
principles not found in other tools of
its class, is simpler in construction
and more effective in operation than
any sensitive drill in the market.
The speed of the drill spindle can

be iiicrvased or dhni7iisfi€fl iii-

stantli/f or the motion reversed
^'ithout stopping the machine or
shifting belts.

More or less driving poiver
can be applied to the drill spindle, as

the size of the drill or the nature of
the -work may demand.
^'e claim for this drill superiority

both in simplicity of construction,

which renders it less liable to derange-

ment, and in effectiveness of opera-
tion, on account of the variation of
speed and power being so completely
under the control of the operator,
uhereby all the adjustments are made
with the least possible loss of time.
It is smooth and almost noiseless in
operation, and entirely free from the
vibratory motion commonly found in
drills of this class, where the spindle
is driven by belt.

Sold subject to trial, with, single or
multiple spindle. Send for Catalogue.

W. F. & Jno. Barnes Co.
ROCKFORD, ILL.

Address, No. 761 Ruby Street.

Electric Traction Co.

ELECIRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distriliutlon.

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: 115 BROADWAY. NEW YORK.

AGENCIES, 13 South Fourth St., Pliiladelphia; 456 Rookery BIdg., Cliicago.

mWater SI, Pittsburgh, Pa.

Factory: JERSEY CITY, N. J.

both financially and electrically.

EDISON

COMPANY,
Edison Building, 44 BROAD STREET,

NEW YORK CITY.

ELECTRIC STREET

RAILWAYS.
Our Electric system for Street Railways has been found to be the

most durable, reliable, economical and convenient.

New roads in course of construction going on in all parts of the

country.

Railroad Managers and Others interested in this business

are earnestly requested to correspond with us, to get facts and data show-

ing the advantages and possibilities to be obtained by Electric Traction

over any other existing methods.

niSTBICT OFFICES:
NEW YORK, Edison Building. CHICAGO. Rialto Building.

SAN FRANCISCO, Chronicle Building. NEW ORLEANS, Cotton Exchange.

PORTLAND, ORE , Washington BIdg. DENVER, Masonic Building.

TORONTO, CAN ., Bank of Com. Building.

MADE ONLY tMW"

C.,B.i£Q.R.R.
—IS THE—

•

Best Appointed Line
—FOR REACHIKG THE

—

West, Northwest and Soathwest.
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NOW READY! NOW READY!!
Third Edition Dynamo TendeTs' Eand-Book. with moonlight schedule for 1880. Second Edition Incandescent Wiring
Hand-Book with additional chapters. An astonishing record: The rapid and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Filteen Thousand copies within Eighteen months, as follows:

Dynamo Tenders' Iland-Book, l«t Edition 2.500 Copies.

2d • 2000
" 3d " (Just ready.) 2,000

Incandescent Wirin<T *' 1st " ..- 2,500 "

Incandescent Wiring Hand-Book, 2d Edition (Just ready.) 2,500 Cop'es
Bell Hangers' " " Ist " 2,.500

" 2d " 1,000

Tctal within Ei£;hleen nionth5 15.000

Bell Hanger's Hand Book,

BY F. B. BADT.

PRICE $1.00. 106 pages, 97 illustra

tioDS, flexible cloth binding, type page

5ix3 inches. First edition exhausted, sec-

nd edition DOW r^ady, m-king a total of

3.2.")0 copies printed to dale. Just the

book for people engaged in selliog, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. ttc.

TABLE OF COXTENTS.
VOLTAIC ELECTRICITY.

Contact Series.

The Voltaic or Galvanic CeU.
Generation of Current.
Local Action.
Fi'larization.

DESCRIPTION OF BATTERIES.

The Smee Battery. The Grenet Battery.
The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Carbon Battery.

Nickel Plating Battery.
Fuller's Mercur)- Bichromate Battery.
The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

Classification of Batteries.

ELEMENTARY DATA.

The Electric Current.

Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Connecting Batteries.

Cells Connected In Series.

Cells Connected in Multiple Arc.
Recapitulation.
Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Colls.

Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
PuFh Buttons.
Buzzer. 9
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess System.
The Western Electric Company's System.
The Double Wire System,
Partrick & Carter System.
The Electro-mercurial Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gas Lighting Apparatus.
Portable Gas Lighters.

Apparatus for Public Buildings.
Apparatus for Residences.

A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

RUNNING ELECTRIC WIBGS.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators.
Best 'Time for Wiring.
Extra Insulation,

TESTING IN8TRU.«ENT8.

Detector Galvanometer and the Magneto
Bell.

Tests for Faults.
Bell Hangers' Tools.
Wire Tables.
Speclflcatlons for Wiring a Hotel.

Dynamo -Tenders' Hand-Book.

BY F. B BADT.

PRICE |1 00. First and second edl-

I

tions exhausted ; third edition now ready,

' making 11,500 books printed to date, con-

taining additional pages and moonlight

schedule f )r 1890. 93 pages, 70 illustra-

tion?, flexible cloth binding, size of type

page 5Jx 3 inches. Designed for dynamo
. tenders and linemen, stationary and ma-

i

rlne engineers. Just the book for men
who wish to learn how to operate and care

for electric light installations. The only

book of the kind In the English language.

TABLE OF CONTENTS.
ELEMENTARY DATA.

The Electric Current. Ohm's Law.
Work.
( Conductors and Insulators.
Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWER.
The Dynamo Room.
Jlotlve Power.
Shafting and Pulleys.
Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINES.
Dfscrlptioa of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

S'artlng a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets.
Testing the Wire Colls of a Dynamo for

Contact against Iron.

DISEASES OP DYNAMOS.
Non-Generation of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
'I'rimmlng and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Slultlple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.

Ground Detector.
Switch-Board.

' CIRCUITS OR LtADS.

Outdoor Leads for Arc Lighting.
Outdoor Leads for Incandescent Lighting.
Arc Circuits inside of Houses.
Incandescent Circuits inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCCMULATOBS.— DESCRIPTION AND OPER-

ATION OF ACCUMULATORS.
SAFETY REGULATIONS.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

Incandescent Wiring Hand-Book.

BY F. B. BADT.

PRICE $1.00. Type page 5^x3 inches,

flexible cloth binding, 72 pages, 41 cuts,

and 5 tables, three of which are 12x18
inches. These tables give at once and
Altbout any calculations, the size of wire
i-pqu'red In each case for any percentage of

loss. First edition exhausted, second edi-
tion containing additional matter now
ready, making 5,000 copies printed to date.
A timely boon, containing full Illustrations
for Inciindescent wiring and complete In.
formation concerning methods of running
wires, location of safety devices, splices,
insulation, testing for faults, wire gauges,
general electrical data, cslculating sizes of
wire, wiring of fixtures, elevators, build-
ings, isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire Syslem.

METHODS OP BUmnNO WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building is Being Con-

structed.

b. In a Completed Building.

LOCATION OF SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.
Conductivity.

Divided ClrcultB.

Work, Energy.

CALCULATING SIZES OF WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

Oflice Building.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges In Circular Mils.

Table No. 2, Electric Light Conductors.

Table No. 3, 50 Volt Lamps.

Table No. 4, 75 Volt Lamps.

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting.

BY PHILIP ATKINSON, A. M., PII. D.,

S60pageB,lS mo. 104 IllaetratioDS. Prlce$].50

This book is a revision of the popular series

of articles which ran through the Westebn

Electkician under the same title. A
complete and comprehensive treatise on elec-

tric lighting giving the latest practical facts

with the least amount of technicality and

mathematical formuhc; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricity a Mode of Molecular Mo

TioN. Principles of the Dynamo.
The Armature. The Commutator. Closed

Circuit and Open Circuit. The Brushes. The
"Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Current DynaiMos.

Principles of the Alternate Current Dynamo.
The Siemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Weeting-
houee Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausea Dynamo. The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-
lation. Quantity and Intensity. Electric
Units. The Volt. The Ohm. The Ampero.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car

pentier Ammeter. Ayrton and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Perry's Spring Voltmeters and Ammeters.
The United States Electric Lighting Co. 's Am-
meter. The Western Electric Co.'s Ammeter.
The Curdew Voltmeter. AjTton and Perry's
Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

The Arc Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jablochkoff Electric Candle.
The Jamin Electric Candle. The Sun Lamp,
Automatic Adjustment of Arc Light Carbons.
The Foucault-Duboscq Lamp. The Serrin
Lontin Lamp. The Brush Arc Light Lamp.

Tub Incandescent Lamp.
Reynier's Lamp. Early Experiments. In-

candescent Light Carbons. The Edison Car-
bons. The Lane Fox Carbons. The Cruto
Carbons. Swaji Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

Tub Storage Battery.
Electric Storage. Planters Secondary Cell.

Chemical Reaction in the Flante Cell. The
Plante Battery. Faure's Secondary Cell.

Chemical Reaction In the Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force,
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. Cause of
Buckling. Variable Resistance of Electrolyte.
Inspection. Formation of the Faure Battery,
The Julien Accumulator.

Electric Distribution.
Arc Light Distribution, Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation. Series Multiple Installa-
tion. Combined Arc and Incandescent In
stallation. The Edison Three-wire System,
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current Syslem. Meters. Fuses.
Switch Boards. Lighting Mines. Installs^

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building, CHICAGO.
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GEO. L. WRIGHT, Pros, and Gen. Man. ALBON MAN. Vice-Prcs. F. F. RANDOLPH. Sec. and Treas. WM. MAIN, Electrical Engineer.

RIVERiRAIL ELECTRIC LI6HT CO.
ALDRICH COURT, 45 BROADWAY, N. Y.

Street Car

Companies an<

Electric

Railway

Corporations

Should

Investigate

This System.

Cars are

Lighted by

Batteries

That Propel

The Motor.

METHOD OF CHANGING BATTERIES IN THE RIVER AND RAIL SYSTEM.

THE MAIN
Electric Motor

Owned by this Company dif-

fers both in appearance and

principle from those of the

common t3^e, much as the

turbine water-wheel does

from others.

The lines of force take the

form of a vortex or whirl-

pool. No wire is in motion,

and the moving part is in the

form of a smooth disk. A
larger output of power in

proportion to w^eight with

fewer revolutions per minute,

is the result of this construc-

tion.

THE MAIN
Storage Battery

Has no applied oxides or com-
pounds of lead, either as paste

or powder. The positive elec-

trode is formed by the action

of the current alone. The Me-
chanical Construction is such
as to secure unusual durabil-

ity with a capacity several

times that of the old Flante
battery, and in excess of any
of the usual "grid" batteries.

The negative electrode con-

tains no lead, is lighter than
electrodes of spongy lead, and
gives higher electromotive
force. The battery is adapted
to withstand high rates of dis-

charge and rough treatment.

THE RIVER AND RAIL MOTOR.

Allows the coupling of both axles to a single motor, without the hard running action here-
tofore the result of this construction. It enables a motor of moderate weight to start and
handle a car, under severe conditions of grade and curve, without wasteful or dangerous
demand upon the batteries.

It allows the motor to revolve under its most favorable conditions, while the speed of
the car and pDwer consumed may vary widely.

This is done without electric resistance or shifting battery connections.
It does NOT belong to the numerous family of "car starters." The mechanism is quiet in

action and durable.
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
ARE IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON, BROOKLYN. ALBANY. SYRACUSE, TOLEDO, CLEVELAND.

MILWAUKEE . INDIANAPOLIS . ST. LOUIS. KANSAS CITY, ATLANTA.

DENVER, OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased frorh fifty to three hundred per cent.

One of the strong features of the Thomson-Uouston Railway System is

the ABSOLUTE PROTECTION FROIW LICHTNINC DISCHARCES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms |

I

of the winter and summers and not found wanting in any essential features. The public demands regularity of
|

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

i

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It was used exclusively by the West End Company, of Boston, last

winter, and is fully indorsed by them, and other companies 'who have used it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

O^nCES

:

BOSTON,
Oao .A.tletzi.tlo .Aj^tg.

CHICAGO, ST. PAUL,
•^03 Sllsle^ Street.
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Knapp Electrical Works
General l^estern Agents

Perkins Electric Lainp Co.

ALL CANDLE POWERS.

TO FIT ANY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY,

GRIMSHAW WHITE CORE

F=OH

TELEGBAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COMPODND.

ELECTRICAL SUPPLIES OF EVERY DESCRIPTION.
-WE CAIiL SPECIAr, ATTEKTIOJr TO

THE DIAMOND

SWITCH AND FUSE BOX.

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS p Franklin St. uHlGAuO; ILLi

J
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Chicago

HABIRSHiW INSULATION.
(CONTINITKD FB03I 1.A8T WEKK.)

Last week we referred to the quality of Habirshaw Insulation. Tiie fol-

lowing list shows a few places where it has been used:

United States Steamship Trenton.
United States Steamship Chicago.
United States Steamship Boston.
United States Steamship Yorktown.
United States Steamship Fensacola.
United States Steamship Philadelphia.
United States Steamship Petrel.

United States Steamship Atlanta.
United States Steamship Baltimore.
United States Steamship Newark.
United States Steamship Vermont.
United States Steamship Charleston.
United States Steamship San Francisco.
United States Steamship Concord.
United States Steamship Itemington.
United States Monitor—Miantonomah.
Torpedo Station and War College, Newport, R. I.

United States Patent Office, Washington.
Naval Academy, Annapolis, Md.

STBAMEBS.

Puritan (Fall River Line.)

Pilgrim " "

Plymouth (People's Line.)

Drew " "

New York " "

Dean Richmond "

Iroquois (Clyde Line.)

City of Birmingham (Southern Lice.)

Olivette

Caracas

City of Washington
Kansas City

Gate City

Connecticut (Providence Line.)

Equitable Building, New York.
Washington Building, New York,
Brown Bros., Building, New York.
Union Trust Building, New York.
Farmers' Loan & Trust Co.'s Building, New York.
Union League Club, New York.
Union Club, New York.
Mechanics' Bank, New York.
Tuxedo Club, Tuxedo Park, New York.
American Institute,' New York.
Metropolitan Museum of Art, New York.
Drexel Building, Philadelphia, Pa.
Broadway Theatre, New York.
Tremont Theatre, Boston.
Amphion Theatre, Williamsburg, N. Y.
Park Theatre, Brooklyn.
Herman's Theatre, Brooklyn.
Hyde & Beman's Theatre, Brooklyn.
Auverne Hotel, Auverne, Long Island.
Hotel Cordova. St. Augustine, Fla,
Fenwick Hall, Saybrook, Conn.
Columbia College, New York.
Grand Central Depot, New York.
Madison Square Presbyterian Church, New York.
Central Railroad Co., New Jersey.
Elgin National Watch Company's Factory, Elgin, HI.
W. K, Vanderbilt's Residence and Yacht, New York.
Francis H. Leggett & Co., New York.
T. C. Eastman's Abbatoir, New York.
Monroe County Insane Asylum, Rochester, N. Y.
North Dakota Insane Asylum.
New York State Insane Asylum, Utica, N, Y.
Morgan Line Pier, New York.
White Star Line Pier, New York.
Statue of Liberty, New York.
Washington Bridge, Harlem River, New York.
Hudson River Tunnel, New York.
Edison Central Station, Brooklyn, N. Y.
Madison Square Garden, New York.
Leonard & Izard, for use under the Mackinac Straits.

JLKID STILL XHEY COIilE.
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TIE ima EiEcimcmm
STILL CLAIMS THE EXCLUSIVE RIGHT TO MANUFACTURE,

SELL OR USE

niiiiCMmucuMPS.

AGAIN SUCCESSFW.
THE BRUSH ELECTRIC COMPANY

vs.
THE WESTERN ELECTRIC LIGHT & POWER COMPANY, et al.

(Western Electric System.)

Opinion by Judges Brown and Ricks in the United States Circuit Court for the
Northern District of Ohio, filed August 15, 1890:

"Any dissimultaneous arc forming separation by mechanism resulting in the suc-
"cessive burning of the carbons, is an infringement of the Brush patent."

So called double fixed carbon, three!^carbon or flat carbon lamps are crude
and unsatisfactory.

The Court say:
"Defendants experts are constrained to admit, not only that Brush was the first to

"invent the principle of substitution in his double carbon lamp, but that the Western
"Electric Company could not successfully compete with the companies using his patent,
"in furnishing all night electric lighting plants unless it could provide double carbon
"lamps to its customers."

i __ .

"We should have felt fully justified in disposing of this case by a simple reference to
"the opinion of Judge Gresham in the Brush Electric Company vs. The Ft. Wayne Electric
"Light Company, in which the same construction was placed upon the Brush patent, but
"in view of the importance of the questions involved, and of the elaborate preparation of
"counsel, we have deemed it proper to give it an independent consideration.'^

"We are clearly of opinion that complainant is entitled to relief in tbis case, and a
"decree will, therefore, be entered for an injunction, and the usual reference to a Master
"to assess and report its damages."

BRUSH APPARATUS ALWAYS RELIABLE.

ARC AND INCANDESCENT LIGHTING SYSTEMS,

ELECTRIC MOTORS, GENERATORS, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
IIAKVFACTVBEBS OF THE

Slattern Induction Sisttm of Long Distanco
IiraAHDESOBVT LiaHTINO.

>.ZaX3 ^F3BCZI

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO.
FHUiADELPHIA, -

PITTSBimaH,
DETROIT, MICH., -

SAN FRANCISCO, 36
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

533 Wood St.

- 67 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., - AND - DROOKLYN, N. Y.

The Consolidated Electric Storage Co,
MANUFACTURERS OF-THE jrULIEN

ELECTRIC STORAGE BATTERY.
Exclnsive licensees for the whole of the Doited States of the Storage Battery Patents of Charles F. Brnsh [lately owned by the

Brash Electric Company], and sustained by the Circnit Court of the United States.

Electrical Accumulator Company vs. Julien Electric Company, 38 Federal Reporter, 117.
Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679.

BATTERIES^ LIGHT^ POWER,
Solca. At X*x*loeB so XiOTTC CIS to I>GTy Ooxxxpetltlc^zi.

For Agencies and Licenses apply at the Company's Office at

All other inquiries, more especially those in relation to Purchase of Batteries, should be
addressed to the Philadelphia Office of the Company.

926 Drexel Building, PHILADELPHIA, PA.
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Ajax Switches
POK OENTEAL STATIONS

AND POWEE OIEOUITS,

SIMPLE, CHEAP, INDESTRUCTIBLE.

5J

CORRESPONDENCE SOLICITED.

C. S. VAN NUIS,
74 Cortlandt Street. New York.

YOUR

TALKTELEPHONES
The Standard Underground Cable Co.,""supTrTorIineof

insulated Wires and Cables.
CHICA60. PlTTSBUBCtH. arew yobk.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACTXTEBBS OF AND DEALERS IN '

EVERYTHING ELEOTRIOAL
8EWD FOB !SS6-PAeB CATAI.06IJE,

111 Arch Street, BOSTON, MASS.
tpeoiAi irFiiriFS- 1 CLOWER & HARRIB, Dallas, Texap.arcoi^L /lucjiu/co.

-^ p^^^ Seilers Elkctkical Wokks, San Fiancieco, Cal.
A full line of our manufacture can be found at our Agencies.

MAGNOLIA METAL.
-I>ri>OBSK» BY TBK-

United States and German Covernments.

BEST ANTI-FRICTION METAL
For Dynamo, High-Speed Engine, Steamsiiip, Car, and all Machin*

ery Bearings.

MAGNOLIA ANTIFRICTION METAL CO.,
O^raers and Sole Mannfaotnrerst

74 CORTLANDT ST., NEW YORK.
London Office: 75 Queen Victoria St.

Chicago Office: 41 Traders' Building.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tk
Iniiiii-Biiiilier and (jntta-Perclii losnlating Co.

Vulcanized India-Rueber Cables, to any
specification up to 8,ooo Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage, Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,ooo Megohms per
knot.

Cables of High insulation

and Long Life, all miUage.

WM. M. HABIRSHAW, F.C.S.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marini
Cores to any MiUage
or Specification up to

9,000 Megohms per knot.

Two -Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms per
knot.

Navv Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber cov-

ered, for Marine Work.

Pliable Cables, for

Search Lights.

Insulated Wires and Cables.
Tlie ackJAOVFledged Standard for durable and liigli. in-

solation. Xts merits proved by a record of over qnarter
of a oentnary. Adapted to all electrical pnrposes.

CELEBRATED KERITE TAPE FOR INSOLATINB JOINTS,

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire - Proof and Weather - Proof

Electric Light and Power,
Telegraph and Telephone,
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encaaed Wires.

Aerial Use.
Subterranean U$e,
Submarine Use-

Concealed Wiring In all Locations.

6E0R6E B. PRESGOTT, Jr., 6en. Agt., 16 Dey St., New York.

Western !EIeetric Co., Chicago, 111., Sole Agents for the West.

ELECTRIC LIGHT LINE WIRE.
Tobin Bronze Bods, Sheets, and Plates.

CDT SHO'WING STIfLE OF INSULATION.

a.—Copper Wire. b. b.—Two Braids, saturated with Fire-Prooflnsulatlon. c-—Braided Cotton, saturated

withablack.Weather-Proof Composition. ,.^^ „., «„«,._i
Approved by New Zork Board of Fire Underwriters. Samples furnlahed upon application. Pure Electric

Copper wire, bare and covered, of every description.

FACTORIES

:

ANSONIA, CONN.
u/«DCDnnuG. i

19 and 21 Cliff Street. New York,
WAKbKUums.^

133 and 135 Wabash Ave., Chicago, III.

EDISON GENERAL ELECTRIC CO.
}

^'ox -A.ca.d.xesses of IDISTISICT' CE^I^ICEIS SEE E=»-A-a-E! 3-
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THE THOMSON-HOUSTON ELEOTRiC CO.,
Arc and Incandescent

£lectric

Iiighting Apparatus.

620 Atlantic Ave.,BosTON, Mass.
148 Miohitfan Ave., Chicago, III.

115 Broadway, New Yokk, N. Y.
215 W. 4th St., Cincinnati, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Francisco, Cal.

Electric Railx^ay

Eqnipment.

Electric Motors.

A REMARKABLE GROWTH.
[From the EUetrkal WorW, Xew York, March 20th, 1889.]

Electric liighting by Gas Companies.*

In Pror/rensiee Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
r.peat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 13,834 arc lights, of 13 dif-

f.rent systems. The list now published shows a total of 266 companies,
operating a total of 21,313 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

have failed to furnish us either system or number of lights, others operat-
ing two, three or four different systems only the aggregate number of
lights. Taking the figures as they stand they make this showing:

Sy*item. Arc.
Thomson-Houston ll,06t
Brash 3,964
\V.-^liIleIlOlIse

K.h-,,.,

L'liii'd States
Schuyler
Ball ..

Western Electric
IndlanapoIiM Jenney *

Fori Woyiie Jenney
Jeiuu-y ) Ind. or Ft. Wayne not specified).

.

Vun I)e|>oele
WatiThouse
lleL^'ler

Rernin ton
.'^r*rry
K.xcelwlor
Ilochhatisen
Weston
Fnller

1,813
250
731
613
566
7H4
185
334
285
iSJ

Inc.
8,826

27,710
10,266
3,875
4,425

159
l:»
(10

60
30
10

Total 21,313
Grand lotal of .\rcand Incandescent lights, 77,203.

fOO
300

55,890

Total.
19,010
3,964

27,710
10,266
4,668
4,675
784
613
816
794
935
324
285
222
500
459
130
!W
liO

30
10

71,203

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressiue Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

*i*rogreiaive Age, March 15, 1889.

[Prom the Electrical World, New York. .June 14th, 1890 ]

Electric liigliting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System. Arc.
Thomson-Houston 16,927
Brush '..'.'..'.

0,090
Westinghouse 321
Edison '.'.'.,',',

American '. '.!','.'.'.
"l 537

United Slates .'.',\ '632

Schuyler 1 1 gg
.Ball 982
Western Elec rjc 788
Fort Wayne 1756" "" ' 450

.^ 287

Inc
46,055
4,269

49,1 67
13,853

175
6.141

Van Depoele.

.

Waterhouae
Heislev
llemington...
Sperry
Excelsior
Hochhausen.
Weston
Fuller
Reliance
National . .

Bernstein ...

129
160
205
70
138
10

30

8,00s

8,815

SO

Total 31,558

1,000

215

132,771

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

Number of "as companies operating electric lights. 3filt

Nviml>er of different electric light systems used 21
Ntimbev of arc lights operated 21,313
Numberof incandescent lights operated 55,890

IS90.

:»4
23

31,558
133,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been • compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
ALI. OTHER SVSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FIB8T. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIBJD. For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Arc Lights^ Incandescent Lights.

Total number of lights in use by Gas Com-
panies

THOMSON-HOUSTON lights by Gat Companies. .11 ,084
Number liglil.s of all other systems by Gasl

Lompiitiius 10,229
Proportion of Thomson-Houston to whole number

of lights S2%

iMarr-h 20,; June U. ;Marcli 20,' June 14.

1890l»a9.

21,313

18U0.

31,5.58

16,927

14,681

1889.

55,890

8,826

47,064

53 6-10^ 15 7-10;;

132,771

45,055

87,716

33 9-10;^

Lights in use as per clipping, June 14, 1890.

Lights in use as per clipping, March 20, 1889

Increase

Percentage of increase

Arc.

T. H. Sys-

tem.

16,927

11,084

5,843

62 7-10;r

All other
Systems

14,831

10,229

4,402

Incandescent.

T. H. Sys-

tem.

45,055

8,826

36,229

410^

All other
Systems.

87,716

47,064

40,652

86 3-10^



SepKmber 13, 1890 WESTERN ELECTRICIAN.

INDEX AND CLASSIFICATION OF ADVERTISEMENTS.

ALPHABETICAL LfST.

Ansonia Brass &CoppeiCo.. i

Allls, E. P. & Co vil

* American Electrical Works. . xv
Abendroth & Root Mfg. Co.

.

i

Ball Eogine Co xsii

Baggot, E xvi

Baiton. G^o. P xvi

Berasteia Electric Co
Brush Electric Co x.tix

Bailer Hard Rubber Co sx
Bain, Force xvi

Brown, Frank T xvl

Barnes, W. F. & Jno sx'

Bixter Electric Motor Co xxx
Bleckert & Nelson xvil

Bunnell & Co., J. H
C. B. it Q. R. R XXV
Cleverly Electrical Works. . . xvl

Colburn & Co., I. W xvi

C. &. C. Electric Motor Co.. . sxii

Central Electric Co si

Continental Dynamo Co iv

C )iumblaIncandescentLampCo xvil

C juuecticut Motor Co
Consolidated Electric Storage

Co
Cfrocker-Wheeler Motor Cj. . . xv
Crosby Electric Co iv

Curlis Regulator Co
r-iy s Kerite Insulation Co i

Dayton Globe Iron Works Co.xviii

Electrlca' Supply Co xxviil

Empire City Electiic Co xviii

Eastern Electric Cable Co xv
English, Mors3 & Co xvli

Excelsior Electric Co xxl
Elektron Mfg. Co xix

Eddy E'ectric Mfg. Co xv
Eddy, Henry C xlv

Electric Construction & Sup. Co iv

Edison Mfg. Co xxii

Edison General Electric Co.,

—

Lighting Dept vi:i

Edison General Elcctrlc^Co.,

—

Railway Dept. sxv
Edison General Electric Co.,—
Wire Dept i

Edison LaupCo xix

Eureka Tempered Copper Co. . xvii

Easton Electric Co. iv

Electric Merchandise Co xvi

Electrician Publishing Comp'y,
xvi, xsiii, xxiv

Evans Friction Cone Co xix

Empire China Works xvl

Fibrone Mfg. Co xv
Forest City Electric Works. ... vii

Fort Wayne Electric Co xxx
Fletcher &Fletcher EieclricCo xvi

Globe Carbon Co xvil

Greeley & Co., E. S xlv

Gibson Gas Fixture Co xviii

Giles Bros xii

Great Western Electric Sup. Co. v
Hazelton Tripod Boiler Co. . . . xxv
Heisler Electric Light Co
HUl Clutch Works vii

Holmes, Booth & Haydens xvii

Harmonnt, G. A xli

Hazazer & Stanley xiv

Holtzer-Cabot Electiic Co i

Hawkeye Electric Mfg. Co
Holmes & Co., C. H xvii

Humphrey, H. H xiv
IresoD, Chas. L
Interior Conduit&InfiulationCo. xiv

India Rubber& Gatta Pcrcha Co. i

Ide & Son,A. L xiv

Illinois Electric Material Co xiv
Jewell Belting Co xv
Jones Bro3. Electric Co vii

Knapp Electrical Works xxvii

Law Telephone Co xv
Leclanche Battery Co xii

Laminar Fibre Goods Co xvii

Mitcbell Vance Cs* xxx
Monitor Electric Co xli

Munsell & Co., Eug xv
Munson Belting Co., Chas xiv
Mason, Jas. H xxi
Maenolia Anti-FricllonMetal Co I

N. T. Belling & Packing Co...
National Carbon Co Iv

National Electric Mfg. Co x
Noye Mfg. Co., Jno. T xvi
NorthwestThomson Houston Co. yi
Ohio State University., xii

Ostrandcr & Co., "W. R xviii

Okoalle Co xv
Partrick & Carter xx
Phoenix Glass Co vl
Paiste. H. T xiv
Pond Enginesiing Co xvi
Powell Co , Wm
Pumpelly Storage Bittery C i. xxi
Phillips Electrical Works, E. F xv
Page Belting Co
Queen & Co xvi
River & Rail Elec. Light Co. . ix
Roeblings' Sons Co., Jno. A.. . xix
Shultz Belting Co vii

Stilwell ifcBierceMfg. Co. xvi, xvli

S'andard Carbon Co xx
Stephenson & Co

. , Jno xxili

Schuyler Electric Co xx
Southern Electrical Supply Co.xxUi
Sperry Electric Co xviii

Sawyer-Man Electric Co xii

Schoverling, A xli

Standard Paint Co xiv

Standard Uc derground Cable Co. i

St. Louis Electrical Supply Co. .xxi
Standard Electrical Works. . . xvl
Sunbeam Incandescent Lamp Co.xv
Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,
Railway department xxvi

Taussig, b xvi
Taylor Mfg. Co.. xxv
Triumph Compound Eogine
Co xxv

Turner Brass Works xv
Union Hardware Co xiv
United Electric Traction Co vii

United States Electric Lighting
Co xlii

VanNuls C. S i

Woodbrldge & Turner xvii

Westlnchouse Electric Co xv
WoUeosak, Jno. S xxi
Western Electr:c Co xviii

Wsston EUctrical Icstrument
Co xiv

WesternPowerConstructionCo. xxlii

Wanted

CLASSIFIED LIST.

A^^eumulators.
Brusti Electric Uo.
Consolidated Electric Storage Co.
PompeUy Sto.age Battery & Elec.
Motor Co.

The River & Kail Electric Light Co.
Alaminum.
AlamlQnm Brase & Bronze Co.

Annunciators.
Central Electric Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
GreatWes'ern Electric Sopply Co.
Greeley & Co. E. S.

Holtzer-Cabot Electdc Co.
Jonea Bros. Eleciric Co.
Knapp Electrical Worts.
MonitDr Electric Co.
UBtrander *fc Co. W, R.,
Hartr:ck & Carter.
Standard Electrical Works.
Weetern Electric Co.

Antl Friction JUetal.
The JUagnoUa Anti Friction Metal
Co.

Tniner Brass Works.
Arc Lamps.
Braeh Electric Co.
Electric Constrnctlon & Supply Co
EsceleiorEIectric Co.
Foree Bain.
Fort Wayne Electric Co.
Hawbeye Electric Co.
Northwest Thomeon-Bouston Co.
Schuyler Electric Co.
Sperry Elec'ric Co.
Thomeon-Hooflton Electric Co.
Weetinghonss Electric Co.
Western Electric Co.

Batteries,
Ainmiuam Battery Elec ric Light &
Power Co.

Bnnnell[& Co., J. H
Central Electric Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GieatWestern Electric Snpply Co.
Jones Bros. Electric Co.
Law Telephone Co.
Leclanche Battery Co.
Jtfa£oa, J. H.
Monitor Electric Co.
Partrick & Car.er.
Queen & Co.
Schoverling, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical WorBs.
Weetern Electric Co.

Batiery Jarii.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supp'y Co.
Holi zer-Cabot Electric Co-
Parcrick & Carter.
Queen & Co.

Beils, Klectiic-
Central Electric Co.
Empire City Electric Co.
Fletcher & Fie cher Electric Co.
Great Western"Jfilectrlc Supply Co.
Greeley & Co., E. S..
Hazazer & Stanley
Knapp Electrical Works.
Monitor Eleciric Co.
W. K. Ostranfler & Co.
Partrick & Carter.
Soutbem Electrical Supply Co.
St. Lonis Electrical Supply Co.
Standard Electrical Works.
Wolleneak, J.F.
Western Eleciric Co.

Bells, Uaernetio.
Central Electric Co.
Empire City Electric Co.
Greeley & Co., E.S.
Holtzer &, Cahot Electric Co.
Knapp Electrical Works.
Panrick & Uaiter.
Standard Electrical Worke.
Western Electric Co.

Belclne.
Evane Friction Cone Co.
Iieaon, Chas. L.
Jewell Belling Co.
Chas. Munson Belting Co.
N. Y. Belting & Packing Co.
Page Belting Co.
Sholtz BelUng Co.

Boilers.
Abendroth & Root Mfg. Co.
Hazelton Tripod Boiler Co.

Books Klectricsl.
Electrician FubliBbiog Co.

Bnrelar Alarms.
Central Electric Co.
Electrical Snpply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Weetern jllectrlc Sai>ply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Joues Bros Electric Co,
Knapp Electrical Works.
Monitor Electric Co.
Ojtrander&Co., W. R.
Partiick & Carttr.
Soaihern Electrical Supply Co.
Staudard Electrical Works.

Cables.
(See insulated wire.)

Table £lectric (See Wire Insu-
lated), Copper,fe9lie*-t andBar.
Roebling's &one Co., John A.
Standard Underground Cable Co.
Western E.ectric Co.

Carbons, Points and Plates.
Broeh Electric Co.
Central Electiic Co.
Electrical Supply Co.
Empire City Electric Co.
Globe Carbon Co.
Knapp Electrical Worke.
National Carbon Co.
Standard Carbon Co,

Cars, JEIectrlc RaUway.
Stephenson Co., John

CIntches, Friction.
Hill Clutch Works.

Construction and Repairs.
Bain, Foree.
Electric Constrnctlon & Snpply Co.
Knapp Electrical Works.
N. W. Thomson-Houston Co.

Contractors, Electrit^ Iti^lit.
Bnsiae Plants and Electric
Railvrajs.
Brush Electric Co.
Edison General Electric Co.
Eleciric Merchandise Co.
H, H. Humphrey.
Northwest Thomson-Houston Co.
Pond Engineering Co,
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghuuse Electric Co.
Western Power Conatruction Co.
Woodbrldge & Turner.

Cnpper Wires and Tapes.
American Electrical Worke.
Aneonia Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co
Holmes, Booth & Haydena.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Phillips, Eug. F. Electrical Works.
RoebUng's, Jno. A. Sons l'o.

Standard Elecirlcal Works.
Standard Underground Cable Co.

Cross-Arms.
Central Electric Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holmed, C. H. & Co.
Illinois Electric Material Co,
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Louis Electrical Snpply Co.
Western Electric Co.

Cut-onts and STvitcbes.
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley &Co., E. S.
Holtzer-Cabot Electric Co.
Illinois Electric Malarial Co.
Partrick & Caiter.
Paie'e, H.T.
Southern Electrical Snpply Co.
St. Louis Electrical Snpply Co.
Union Hardware Co.
Van Nuis, G. S.

Uynamos.
Brush Electric Co.
Bain, Foree.
Colburn & Co., I. W.
Continental Dynamo Co.
Easton Electric Co.
Eddy Electric Manufacturing Co.
Hxceleior Electric Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co.
National Electric Ma.nufactiiring Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomaon-Houeton Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Western Electric Co.
Westlnghouse Electric Co.

Electrical Instrnments.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Partrick & Carter.
Queen &Co.
Weeton Electrical Instrument Co.

Erectric Railways
Edison General Electric Co.
ThomeoD-Houatoii Electric Co.
Unltad Electric Traction Co.
Wocdbridge & Turner.

Blectroliers and Combina-
tion Fixtures.
Baggot. E.
Bleckert & Nelson.
Gibson Gas Fixture Works.
Mitchel-Vance Co.

Electroliers and Combina-
tion Fixtures.—Continued.
Sawyer-Man Electric Co.
Thomson-Houston Electric Co.

Blectro-Platins Slacliines.
Brush Electric Co.
Colburn & Co., I. W.
Edison OenerBl Electric Co.
Excelsior Electric Co.
Thomson-Houston Electric Co.

Ensines, Steam.
Allls &Co., E. P.
Ball Engine Co.
English Morse & Co.
Fairbanke.Moree & Co.
Ide & Son, A. L
Noye Mfg. Co., Jno. T.
Tavlor ManufactUiIngCo.
1 rlumph Compound Engine Co.
Western Power C- nstiuction Co.

Fire Alarms.
Electrical Snpply Co.
Knapp Electrical Works.
Partrick & Carter. •
Western Eleciric Co.

Friction Cone.
Evans Friction Cone Co.

QasLiehtine: Electric.
Cleverly Electrical Works.
Electrical Snpply Co.
Knapp Elecirlcal Co.
Weaiern Electric Co.
WoUensak, J. F.

Oeneral Electrical tiinpp'ies.
American Electrical Worke.
Aneonia Brass & Copper Co.
Brosh Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Eoisou Machine Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empi.e Cilv Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Worts.
Great Western Electric Supply Co.
Greele, & Co.,E. 8.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Mattrial Co.
Jones Bro3. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Nofihweet Thomeon-Houston Co.
Okonite Co.
Ofltrander & Co.,W. R.
Partrick it Carter.
Southern Electrical Supply Co.
St. Lonis Electrical Supply Co.
StaLdard Electrical WorKs.
Turner Brass Works..
Thomson-Houston Electric Co.
Unii n Hardware Co.
Van ^iui-s C. S.

Western Electric Co.
WoUensak, J. F.

drlobes and Electrical Glass-
ware.
Mitchell-Vance Co.
Phcenlx Glass Co.

Hard Rubber for Electrical
Purposes.
Butler Hard Rubber Co.

Lnsolatora and Insulatine
Materials.
Bntler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City iilectric Co.
Fibrone Mfj. Co.
Fletcher & Fletcher Electric Co,
Great Western Electric Snpply Co.
Interior Conduit it InenlEttion Co.
Knapp Electrical Works.
Laminar Fibre Goods Co,
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Snpply Co.
St. Louis Electrical Supply Co.
Western Electiic Co.

Insulated Wires and Cables
!9IasGet Wire.
American Electrical Works

.

Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western^Electric Snpply Co.
Holmes, Booth & Haydena.
lllino;e Electric Material Co.
Interior Conduit ^ Insulating Co.
India Rubber & Gutta Perchi Insu-
lating^Co.

Jonea Eios. Fle:trlc Co,
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Staudard Underground Cable Co.
Western Electric Co.

Jeirelry, IVatelies, Ac.
Giles, Bro. & Co.

Journal Bearini^s.
Eureka Tenipered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Braes Works.

I.amp8, Incandescent.
Bernstein Electric Co-
Brush Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Snpply Co.
Greeley E. S. *fc Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Alan Electric Co.
Southern Electrical Supply Co.
St. Louis Electiic&l Supply Co.

I^amps, Incandescent—Contd.
Sunbeam Incandescent Lamp Co.
Thomson-Hoaeton Electric Co.
Western Electric Co.

Ij<itbes Bndi^Iachlne Tools.
W. F. & John Barnes Co.

Slasnet Wire.
(See insulated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.

Mica.
Eug. Munaell & Co.

MiDitts: Apparatus, Electric-
Bain. Foree.
Sperry Electric Co.
Edison General Electric Co.
Thonison-Houeton Electric Co.

JB otors.
Bain Foree.
Brash Electric Co.
Ba3:ter Eleciric Motor Co.
Connecticut Motor ' o.

C'rocKer-Wheeier Motor Co.
C..& C. Electric Motor Co,
Edison General Electric Co.
Easton Electric Co,
Eddy Electric Manufacturing Co.
Elekcror. Manufactnriug Co.
Excelbior Electric Co.
Kort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Speriy Electric Co.
The River & Rail Electric Light Co.
Thomson-Hon Bton Electric Co.
U. S. Electric Light Co.
United E ectric iractiou Co.
Westinghouse Electric Co.

Oils.
Taussig, S.

Oift Cnps as d Rrass 4i«ood8.
Powell Co., Wm.

Patent )$olicitors.
B^o^vn, Frank F.
Barton, Geo. P.

Pins and Brackefs.
Central Electric Co.
Electric Snpply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
Holmes C. H. & Co.
Illinois Electric Material Co.
Standard Electrical "SVorks.
Southern Electrical Supply Co.
St Louis Electrical Snpply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes C. H. & Co.
Illinois Electiic Material Co.

PnbUshers Electrical.
Electrician Publishing Co.

Pasb Bnttons.
Central Electric Co.
Electrical Snpply Co.
Fletcher & Fletcher filectric Co.
Great Western E'ectric Supply Co.
Hlinois Eleciric Material Col
Knapp Eleciri.;al Worea.
Standard E.ectrlcal Works.
Union Hardware Co.
Westem Electric Co.

BailiFays Electric.
(.See eltctiic railways.)

19peal£ln£ Tubes.
Central Electric Co.
Electrical Sapply Co.
Jonea Bros. Electric Co.
Knapp Electrical Works.
Monitor E'ectric Co.
Ostrander & Co. W. R.
Western Electric Co.
WoUensak J.F.

Speed Indicators.'
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insnlatins.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Supply Co.
Great Weaiern Etectric Supply Co.
India Rubber & Gutta Percna In-
sniatloeC),

Illinois Electric Material Co

.

Ofionite Co.

Telegraph. Apparatus.
Bunnell &Co., J. H.
Central Electric Co.
Electrical Snpply Co.
Empire City Electiic Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Partrick A' Carter.
Standard Electrical Works.
Western Electric Co.

Telephones, Electric.
Standard Electrical Works.
Wes'.ern Electric Co,

Test Instruments.
Bain. Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.
Knapp Electrical Works.
Queen it Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
apragne Electric Kaihvay & Motor
Co.

Stephenson Co , Jno.
Thomson-Uonston Electric Co.
United Electric Traction Co.

Turbine wheels.
Dayton Globe Iron Works.
StUwell & Bierce Mfg. Co.

Wire, Bare.
American Electrical Works.
Ansonia Brass &, Copper Co,
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booih & Haydens.
Illinois Electric Material Co.
Knapp Electrical Works.
PartriCK & Carter.
Roebltng'a Sons, Jno. A. Co.
Western Slectrlc Co.
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THE l^TAOTOJ^^t, CJkKBOlV CO
OleTrelan-d., Oli.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY 91ATERIAX.

. H. REID. General Manager,
411 & 412 Royal Ins BIdg. CS^IG-A-CrO.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state System and Voltage Used, Address

THE ELECTRIC CONSTRUCTION & SUPPLY GO.

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEM CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ODLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OF POKE WATER NKCESSARY TO CHARGE IT.

NEAT,

CLEAN,

EFFECTIVE.

Crosby
Electric Company.

CROSBY DRY BATTERY.
NlLTjy TO UK. U O ^.

ThU ..If .T ' ."'. .<n.l-CW«.|t«d.

SIMPLE.

COMPACT,

PORTABLE.

RECUPERATES QUICKER AND OFTENER THAN ANY OTHER.

MADE IN ALL SHAPES AND SIZES.

-o(.o.o,-

ONE DOES THE WORK ^°^^°^^°^
TELEPHONE SHOET DISTANCE

Tpp-TD GAS LIGHTING, AiraUNOIATOES, -rurTrriTn A T TT«5FQlrKJiX BELLS, BUEGLAE ALAEM AND iVl.JljiJlL/.A.J_i Ui3ll.C5

IT XZA.fil 3XrO EC^XT-A-Xj.

For Ch-caliirB and Pi ice Lists applv to Principal Ofllco

CROSBY ELECTRIC CO.,
Ji;j>4x£ BUIL.DING, Fifth Ave. and l«tli 8t., NKW YORK.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,
OHIO©, Q3 13roa<a.T;«ra.y, KTei^c- 'S'ox'ls..

o
9

MANl'FACTlHtKIl:

Constant Potential Generators and Wlotorsof all Sizes and
Voltages for Lighting, P ower and Metallurgical Purposes.

AI>VAXTA<;K|!!( CLiAIMED:--!. Solidity of Oonstrnctlon, together wllh good
worlimansliip. tlierefore Bmooth-ninning and (inrable. 2 iVivcred Htrui'tnrc, tlierefore pro-

tPctlon from e.MBrnal liijury, 3. Parfu Oonetrncted ISeparQtel}-. tlierefore all eaBily re-

movable and arceeeible Inr attention or repair. 4. Antomatic I^abrioation, Journals
rnnnlDs: In oil. therefore waetea no oil and requires Utile attention. 5. Current Generated
«ith IjeaHtSnarklns, therefore email wear of brushes and commatator. 6. No SPatterlnjc
of lilneH of Force, therefore high eDiciency and no attraction of piecea of Iron, and no mag-
netizing of uJttcbPS and compasses.

ACJKi^'TS: BOSTO!*, Mass., Holtzcr-Cabot Electric Co.. in Areh St.—

'WIl.KIQiiillARKI':, Pa.. A. C. Robertson & Co., 51 W. Market St.—BA1.XIMORE,
Md.. Electric Conslruclion & Mfg. Co., 108 N. Eulaw St.—AI;GUSXA, Ga., W. Edward
Plait, 708 Broad St.—AXLAIVTA, Ga., Jos. S. Cook & Co., 8 W. Wall St.—FORT
tVORXU, Tex.. |. |. Harrell.—C1.EVE1.AW1>, O., Cleveland Electrical Mfg. Co.. 832

Sheriff St.—I>EXROIX. Mich., Markle Engineering Co., 133 Jefferson Ave.—SX. PAUI-,
iMinn.,C. I.Thomson, 320 Roberts St—.liASHVIELE, Tenn., J. W. Braid, 207 Union St.

UEIV'VER, Col., L. C. Rice, 1762 Blake St.
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Makers of the Choicest Electrical Supplies.

Genera/ Western /Igents:

K. W. GUT-OUTS,

6as Lighting Apparatus,

Samson Batteries,

Tested Fuse Wive.

PETTINGELL, ANDREWS & CO.

THE ELECTRIC GAS LIGHTING CO.

Massachusetts Electrical Enfrineerins Co,

VERSTRAETE POLE TOP.

ALL THE MOST DESIKABLE FEATUEES AEE

COMBINED m IT.

[see SPECIAIi cibctjlae.] PATTEE'S LAMP-HOUR RECORDER.
[Send foe Special Cihcular.]

CHUBBUCK BRACKET.
PATENT ALLOWED.

STRONGEST.
LIGHTEST,

TOUGHEST.

WALL BRACKET.
:Made of Malleable Iron.

[special cieodlar.]

COMBINATION TIN SHADE.

Cutter's Combination Shade.
PATENT ALLOWED.

FIT WESTINGHOUSE, SAWYER-MAN,
OR T-H. SOCKETS DIRECTLY.

NO TREMBLING.

NO TOOLS.

NO HOLDER.

The Most Economical Sliade Made. COMBINATION CONE SHADE.

W^ Our Sketch-Catalogue is out. Send business card for a copy.
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NORTHWEST

THOMSON-HOUSTON
ELECTRIC CO.,

403-405 Sibley St.. ST. PAUL, MINN. PORTLAND. ORE.. Branch, 266 First St.

SOLE NORTHWEST AGENTS FOR

Thomson

-

Houston Apparatus.

ARC AND INCANDESCENT LIGHTING.

Electric Street Railways.

COMPLETE CENTBAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants

of all kinds, and lias made a record In

this field which cannot be excelled.

IT IS inlEQUAI.ES FOK ECONOUT OF PDEIi, BEOXTLASIST Oi
MOTION, AND DPRABTT.TTT IN UBS.

SOLB BVJILDBRS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

Write for ourCatalosaes.

Manufacturers of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubber
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 M 43 SOUTH JEFFERSON ST.

HILL
Clutch Works,
CLEVELAND, O.

EASTERN OFFICE.
18 Cortlandt St., - NEW YORK.

Engineering Office: 146 Franklin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
So. Canal St. 305 Eaeota Building.

KANSAS CITY:
1221 and 1223 Union Avenue.

ELECTRIC LIGHT PLANTS
DeaigDed. Erected and Furnisbed.

Send for new Catalogue Power
TianemlBBloa Machinery.

_^^ol886 3Yj^j 5HULTZ.

^

ALL LEATHER
]|:*CN ROD OR HINGE.OLD STYLE

LEATHER L NKAND IRON ROD BELT-^

rtNB ROPETRANSCISSION SUPERSEDED

YOUR POWER.
YOUR BELTS.
YOUR MONEY.

BY COVERING YOUR PULLEYS WITH

SHULTZ PATENT
LEATHER PULLEV COVERING.

INTERIOR I

RAWHIDE.
: ONLY PERFECT BaT
1ADE.no 5UPPIN& W

HRANrr-tTire. < I''' Summer St., Boston, Mass.; 225 Pearl St., NewToik City:DKAiimjio
. ^ ].^g jj .pijjj^ gj^ Philadelphia, Pa. ; 60 W. Monroe St., Chicago.

'D^iAGElEATflER-
Picker Leather-

St. Louis, Mo.

THE FOREST

LAMP HANBER.

ADVANTAGES.

Lamps wben in position supported entiieiy by

cross wire or cable.

Cord is. used only vben raising or lowering

Lamp insnlated from banger.

Na strain on lamp connection.

No danger of lamp dropping by biea&ing or

cutting of cord.

Ease of operation.

Low price.

MANUFACTURED BY

Forest City ElectricMs.

GENEVA, O- ^:==i

ElBClric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distriliution.

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: 115 BROIDWAY. NEW YORK.

AGENCIES, 926 Drexel Bidg., Pliiiadelpliia; 456 Rooltery Bidg., Chicago.

Ill Water St., Pittsburgli, Pa.

FACTORY: JERSEY CITY, N. J.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

WEATHER PROOF-SIMPLEX- OKONITEGRIMSHAW WIRES SINGLE^^'^DOUBLE COTTON FIELD/^M^ARMATURE WIRE-
-FLEXIBLE CORD -ROSETTE S-CLEATS-TAPEof "'•KINDS- SWITCHES -CUTOUTS- PII^S-BRACKETSff^lNSULATORS-

THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND ANTWHERF. ASK FOR PRICES BEFORE PURCHASING.

yONESBROSELECTRICCO. ^"°^""'ST Court 5t.
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Edison General Electric Co.,
EDISON BUILDING, Broad St., NEW TOBK CITT.

MANUFACTURERS AND CONTRACTORS.
INCANDESCENT, ARC AND ELECTRIC POWER PLANTS OF ALL DESCRIPTIONS AND SIZES,

DYNAMOS, INCANDESCENT AND ARC LAMPS, FOR

ELECTRICLIGHTING.

EDISON LAMPS.

No. I Is the (Standard BdlBon Baae.

Mo. 3 in the Westlnffhonse.

The Edison Incandescent Lamp.

No. 2.
No.2 is the ThomsDO'IIoaston.

No. 4.
BTo. 418 tlie United States,

BASES. Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other bases,

Nos. 2, 3 and 4 will be placed on lamps, when so ordered, without extra charge. BASES
DURABLE. EFFICIENT. ECONOMICAL.

CHICACO, RIalto Building.

DENVER, COLO., Masonic Building.

NEW ORLEANS, Cotton Exchange.

SAN FRANCISCO, I 12 Bush St.

PORTLAND, ORE., Fleischner Building.

TORONTO, CAN., Bank of Commerce Building.

S^° Please address all communications to nearest District Office. ..^^l

FACTORIES:-New York City. Schenectady, N. Y. Harrison, N. J. Hamilton, Ontario. Sherbrooke, Quebec.
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GEO. L. WRIGHT, Pres. and Gen. Man. ALBON MAN, Vice-Pres. F. F. RANDOLPH, Sec. and Treas. WM. MAIN, Electrical Engineer.

BIVERiRIIILELEIITRK; LIGHT GO.
ALDRICH COURT, 45 BROADWAY, N. Y.

and

Street Car

Companies

Electric

Railway

Corporations

Should

Investigate

This System.

Cars are

Lighted by

Batteries

That Propel

The Motor.

METHOD OF CHANGING BATTERIES IN THE RIVER AND RAIL SYSTEM.

THE MAIN
Electric Motor

Owned by this Company dif-

fers both in appearance and
principle from those of the

common type, much as the

turbine water-wheel does

from others.

The lines of force take the

form of a vortex or whirl-

pool. No wire is in motion,

and the moving part is in the

form of a smooth disk. A
larger output of power in

proportion to weight with
fewer revolutions per minute,
is the result of this construc-

tion.

THE MAIN
Storage Battery

Has no applied oxides or com-
pounds of lead, either as paste

or powder. The positive elec-

trode is formed by the action

of the current alone. The Me-
chanical Construction is such
as to secure unusual durabil-

ity with a capacity several

times that of the old Flante
battery, and in excess of any
of the usual "grid" batteries.

The negative electrode con-
tains no lead, is lighter than
electrodes of spongy lead, and
gives higher electromotive
force. The battery is adapted
to withstand high rates of dis-

charge and rough treatment.

THE RIVER AND RAIL MOTOR.

Allows the coupling of both axles to a single motor, without the hard running action here-
tofore the result of this construction. It enables a motor of moderate weight to start and
handle a car, under severe conditions of grade and curve, without wasteful or dangerous
demand upon the batteries.

It allows the motor to revolve under its most favorable conditions, while the speed of
the car and pjwer consumed may vary widely.

This is done without electric resistance or shifting battery connections.
It does NOT belong to the numerous family of "car starters." The mechanism is quiet in

action and durable.
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National Electric Mfg. CoM
CEO. B. SHAW, General Manager,

Transformer System
OF INCANDESCENT IiIGHTING.

VIBECT GCRBEIOT AVTOHATIC DimiAIIIOS, CAPACITS' SOO-IG C. P. I.A1IPS.

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS
IS OF THE

HighestEfficiency,
MECHANICALLY AND ELECTRICALLY.

>Ve guarantee its operation and

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
FOR

ISOLA^EID
LIGHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWING AGENTS:
BAKE1, BALC4 & CO., Gen'l Agts Seattle, Washington.

THOMAS WOLFE, Southwestern Agt Union Depot Hotel. Kansas City. Mo.

LITTLE. McDONVLD & CO.. Gen'l Agts 141 East Seneca St., BuHalo, N. Y,

METCALF, REED & CO.. Western Ag'.s 1517 Larimer St., Denver. Colo.

SIMPSON DAVIS ELECTRICAL CONSTRUCTION CO. . . Winnipeg, Manitoba.

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO..

Tower Building, No. 50 Broadway, New York City.

CHAS. M. BLANCHARD, Agent Girard Building, Philadelphia, Pa.

L. N. COX. Agent 16 Fifth St.. S. E. Washington, D. C.

W. N. GRAY, Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PI1TSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building, St. Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO.,

History Buildinj, 723 Market SL, San Francisco, Cal.
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CENTRAL ELECTRIC CO.
116 £ tit FRANKLIN STREET, CKICM

Connected by Private Wire with Postal-Telegrapii Cable Co.

GENERAL WESTERN AGENTS FOR
TRADE MARK,

OKONITE^GANDEEW

Tie Central Spark Arrester

This device prevents the

^ dropping of sparks from arc

lamps. It also keeps flies

and other insects from get-

ting to the globe.

THE PERRY WIRE PEELER

niciA'l,'^'"-

This handy little tool is becoming very popular with

bell hangers and incandescent wire men.

WE ALSO CARRY A FULL LINE OF

K. W. Porcelain Cut-outs,

Stoddard Porcelain Cut-outs.

Cleveland Switches, Paiste Switches, Branch Blocks,

And all kinds of Electrical Supplies.

THE HOT WIRE

Lightning Arrester.
/5ra

i^:

W^

Uo Magnet cr Self Induction.
Furnishes Absolute Protectior,

And is Automatic in its Action.

OUE PEIOE ON THESE INSTEUMENTS IS VEEY LOW.

ANTI-MAGNETIC
WATCHES.

We have completed arrangements

witlitlie Electridans' Time Company by
whicli we are enabled to cffer to Elec-

trical men a 1 hcrcuf hly firtt-clsfsvttch,

absolutely jrotecttd frrm msgnetic in-

fluence, and at a Tery lo-w pricp. Each
watch is acccmpanied by a guarantee,

stating first wl at it is, and in eases where

desired, payments are made easy. Send

for a descriptive circular.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.
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WATCHES.
The WorldV Exposition In ParJB, 1889, uwardcd a prize medal to The

Gilee Antt-Magii»*tic Shield for watched. It liat^ been proven to l»e the best
practical and {KTiaanent colutlon to the trouble electricianp liave willi
ihelr watches.

TheehleldcftD be applied to any watch, or is furnished in new wutcbOBb)'

GILES BROS., - CHICAGO

TRADE MARK.GONDA
PARIS

HIGHEST AWARD!
THE ONLY

GOLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LECLANGHE BATTERY CO.,

1 49 West 1 8th Street, HOTES-^T^ -JTOH.]

"''PATENT:!^-'

fTCNT No 373 O^H

DR. GASSNER'S
JDRY BATTERY

I

FOR OPEN CIRCUIT WORK.
The Batteries are now made in the following sizes:

No. HmonT. Widtu.
18. Kkctangular (Double Cell), 7^ in. 3jin. x3Jin.
17. '

71
16. Cylindbical (Enameled), 7 '

15. " 7
10. " 5i
19 Oval, 6i
02. Rectanguiar, 4i '

3i • X n -

3 in. diam.
3
3
38 in. X 1|ln.

2i X \i
"

A. SCHOVERLING, Sole Agent and Manufacturer,

111 Chambers St., New York.

G. A. HARMOUNT,
MANAGFiU

MONITOR ELECTRIC CO.,
^^^ 149 WABASH AVE., CHICAGO, ILL.
hSRp wholesale dealer in general

ELECTRICAL SUPPLIES.
^"**' WEtSTEItlH A«E.\T FOR

ALFRED F. MOORE
(FlST.VBLlisHED ISiO. i

ELEGTRIGAL WIRES AND GABLES.
Klectric Ijight, Annunciator and OlRce Wires. Incandescent and Battery Ci)rdS;

fact, every kind of Wire known lo the I*2Iectrical Trade.

OHIO STATE UNIVERSITY,
OOLTJlVtBXJS, OHIO.

civil, Mephnntcal, MlDlnji: and Elcctrleol Enclnecrlne. SENU FOR INFOR.M ATION.

SAWYER-MAN LAMPS
)

Any Candle Power,

To Fit Any Socket.

NEW SERIES LAMP AND SOCKET FOR

Sawyer-Man Electric Co
510-534 WEST 33d ST., NEW YORK.

-C5ltf=>»-r^ <-^ t'^-^-w €^xa.+*a.l *—fcO*TT
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THE UNITED STATES

Electric Lighting Co
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

AUTOMATIC DYNAMOS-PERFECT DEVICES.
More than 1000 Plants in operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current

GENERATORS
and

MOTORS
for all purposes

1-8 H. P.

up to any power
required,

and at any

required E. IVI. F.

Superior

in

Design

and
Workmanship

and
unequaled

in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

Cat-onorstl Of!B.o©s:

Equitable Building, 130 BROADWAY, NEW YORK.
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HSNRY G.EDDY,
M \NCrACTrREB'S ACEST,

INCANDESCENT and ARC LIGHTING
. and MOTORS.

Isolated Ijighting a Specialty.

Elec'ricalGo53sandMaclii:ery h.h. Humphrey,
" IO:i4 \»w York Life Unlldlne.

RoJni 22. 170 1 a Sallo St . (lli;A1P.
Cuntractlce and

C-iisullloK Klccirlcal EiiBrioeer OMAHA, NEB.

THE E. S. GREELEY $t CO.,
GENERAL ELECTRICAL SUPPLIES,

5 una 7 DEVST.. SEW V<»RIC. ]

ELECTRICAL MEASUREMENT '""^fo'ed Circular

Instruments ard Batteries (f
the Ve>y Highest Grade,
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MINIATURE INCANDESCENT LAMPS.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., NEW YORK.

New York, July 25, 1890.

Hcssrs. Ilnzazer & Stanley.
Gkntitmen:— Please ship immediately the 100 bells ordered last

week. 1 havi u^ej your bells for the last five years and have found no
others I qual to Ihem. They are the Best Electric Bells on EARTH.

Yours truly, CHAS. R. GOODRICH, Ekclrician,

50J Eighth Avenue.

T. fl'. %'F.NS. II ntreal. Agent tor Canada.
A. HKiTIIKI.ST & CO.. Deover, Asents for Colorado.
LUL'IS B. HKTTC, 126 Eddy l»t., 8an Franciaco, Cal..

Aeent for the Pacific Coast.

ZZNGINXS.
Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOR O.VT.\I,OGUE.

A.L.IDE&SON,Hannfactiirers

isPBuaeFiEiiD, 11,1,.

Chicago Office: 89 Lake Street.

St. Loul> Office: 313 Olive Street.

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever offered. A
large variety of ranges to meet the

requirements of all kinds of work.

Send for lllnstrated Gatalope.

ADDBE88
^^lurrit^".,..,.

WESTON ELECTRICAL INSTRUMENT CO.,

Newark, N. J.
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BISHOP RUBBER COVERED WIRES.
BALATA INSULATED DROP CORD.
Prof. Henry Morton says: "These wires showed no deterforatlon from I )( I

cxi nsure 10 moist air, fresh plaster, damp earth, etc., after several months' exposure. ) (

Its in^ulaiing power also was unaffected by a like exposure to illuminating gas." [ )-(

|

THE "BISHOP"
Always Iieads the Procession.

THE ILLINOIS ELECTRIC MATERIAL COMPANY, - 341 ROOKERY BUILDING, CHICAGO.

INTERIOR CONDUIT & INSULATION CO.
X3I3 JE».A.SIT-CTM1

aoxr

I JCS TJX. A.TIOPJ.
For Price Ii9t.<4, Hi.m>Ie4Gnd <; neral Information, address

Endorsed by the leading Architects, Builders, Electric Light Companies,
"Wiring Contractors and Boards nf Fire Underwriters. Personally endorsed
by Thos. A. Edison, Prof. Elihu Thomson and other Electrical authorities.INTERIOR CONDUITS

UNDERGROUND CONDUITS { -^^ar^^ '"' "' '°' cheapness Hghmslation

INTERIOR CONDUIT $c INSULATION CO. '^ "^ '^ ^^ZtlfZUfSliZ^"^ '^o^*'-

-the:-

PDSH-BDTTON

S^^EZLiIjS.

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

PAISTE Pr.r CUT-OUT

^^

ROSETTE.
DOUBLE POLED.

CAP EASILY DETACHED.

ARTISTICALLY DESIGNED.

I'ntojut'ti.

A contact of 10 amp. is guar-
anteed between cap contact
arms and binding strips on base
block.

h-fl. i'. PAISTE, I2th and Market Sts., Philadelphia, Pa.

CHARlISMUNSON.KRESi:

FRflNKGMOSSfSECY &TREAS.

K c/vuLc ana

ry^OBELTlHO
1.1 u I 11 1 1 II I iiimiii

PlTTSBUF^GH .

NewYork.NEWY

4 28,30.32,34 & 36. S. CANAL Si.

SanFf(angisgo.

New Orleans.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST

!
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INSULATING COMPOUNDS,
ATURE VARNISH,
LATING TAPE.
LATING PAPERS,

MANUFACTURED ONLY BY

The Standard Paint Co.,
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Telephone & Telegraph Construction
Company of Detroit.

When the National Telephone Exchange as-

sociation convenes in the city of Detroit, the

delegates will be the guests of a company that

presents a career of steady growth, successful

operation, and of popularity justly earned. The
Telephone & Telegraph Construction company
was among the first organizations granted a

license by the American Bell company. It com-
menced business August 15, 1878, with 25 sub-

scribers. Its office was located in the rear of the

receiving office of the Western Union Telegraph
company. These pioneer subscribers' stations

were equipped with an electric bell for calling,

a magneto transmitter and a wooden hand tele-

phone. They were all on circuit lines, and if

the patrons happened to want a subscriber on
their own circuit, he was called directly.

This crude system grew; so much so that ad-

ditional switch-board facilities became necessary

the entire space on the top floor of the Newber-
ry Building was secured. The addition of e.\tra

sections of switch-boards made it necessary to

re-arrange their position.

The Telephone & Telegraph Construction

company operates 70 exchanges. The principal

ones outside of Detroit are Grand Rapids, 1,273
subscribers; East Saginaw, 733; Bay City, 528;
several others range from 400 to 200. In round
numbers it has something over 10,000 sub-

scribers.

The officers of the Michigan Bell Telephone
company were early in the field with extra-ter-

ritorial lines. In 1882 was built a line from
Detroit to Port Huron. It was entirely success-

ful. From that time on, e.itra-territorial lines

increased in number, every part of the state

having its local interests served. To-day the

company has 4,100 miles of wire, 2,600 miles of

poles and about 400 stations.

In the accompanying cuts are shown two

House. The boat ride and lunch on board dur-
ing the afternoon of the third day will end the

convention, and those who desire to leave the

city early can do so, as the ride will be over
about 5 o'clock.

It is stated that the arrangements for the third

day's session will include a morning meeting so

that any unfinished business from the previous

session can be attended to at that time.

Complete Metallic Circuits in Chicago.
The Chicago Telephone company during the

last year has made considerable progress in the
work of establishing its complete metallic cir-

cuits. The work of transforming the switch-

boards has been advanced rapidly, and on Dec.
18 this part of the work will be completed. The
switch-board at the Stock Yards has already
been changed, and those at the North and West
side stations will soon be ready. At the Central

exchange, Washington and Franklin streets,

FIGS. I .VND 2. TELEPHONE & TELEGRAPH CONSTRUCTION COMPANY OF DETROIT— SWITCH-BOARD.

and the exchange was moved from the base-

ment to a room on the top story of the Telegraph
Block. Girls, as operators, were here first em-
ployed; circuit lines gradually began to disap-

pear, and the independent circuits came into

vogue.
These quarters were soon outgrown, and in

1880 the exchange with its 450 subscribers was
again moved to its present location—the top

floor of the Newberry Building. With the com-
mencement of the year 1884, the Detroit ex-

change had 1,528 subscribers. It was apparent

that the old group system would not satisfac-

torily serve its wants much longer, and arrange-

ments were made to install the Western Electric

company's multiple board. This system went
into operation in September, 1884, when eight

and one-half sections were connected up. Year
by year sections have been added until now there

are thirteen and one-half sections, with a capacity

of 2,500 lines. At this time Detroit subscribers

number some 3,700, about 800 being connected
with the sub-exchange.
The trunk lines from the central to the sub-

exchange number 72.

Last year additional room was needed, and

views in the Detroit Exchange. Fig. i is a view
of the switch-board looking from the southeast

corner of the operating room, north and
west. Fig. 2 is a view from the southwest cor-

ner of the room looking east.

Convention of the National Telephone
Exchange Association at Detroit.

The Western Electrician is issued before

the regular day of publication this week in order

that copies of the present number may reach

the attendants at the convention of the National

Telephone Exchange association at Detroit

September 9. There is every reason for believ-

ing that the meeting will be of an unusually in-

teresting character. The literary programme
has not yet been decided upon. Gen. C. H. Bar-

ney, secretary of the association, reports the fol-

lowing order of proceedings: First day at 10

-A.. M. an address of welcome will be made by
the mayor. It will be followed by a business

session. On the second day at 2:30 o'clock a

carriage ride and lunch at Belle Isle Park Casi-

no will be a feature, and at half-past S in the

evening a banquet will be held at the Russell

the switch-board arranged for 3,000 subscribers,

is being enlarged, so that 5,400 connections can

be made. When this board was built two years

ago, the company'was vainly endeavoring to find

a practical system of complete metallic circuit,

but failing in this it was determined to have the

board so constructed that the system could be
changed at any time without serious inconve-

nience. This work is now in progress and will

be completed as far as all the switch-boards are

concerned, by Dec. 18.

The underground work is also advancing.

During the last year nine miles of conduit have
been changed to complete metallic circuit, these

conduits having over 100 miles of cable. Even-

tually the entire system will be tiansformed.

The company has devoted much time and money
to the solution of the trouble, and it believes it

has at last secured a good system.

A petition is before the city council of Ogden, Utah, for

a franchise for an electric street car line to be constructed

and operated by the Ogden Rapid Transit company. The
prime movers in the enterprise are J. H. Minehardt of

Denver, backed by the Western Farm Mortgage company
of Denver. The petitioners propose to have ten miles of

the electric railway in operation by January I, 1S91.
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Union Stock Yards Telephone Switch-
Board Connections.

The accompanying diagrams represent tlie

circuits on tiie mixed system switch-l)oard now
in operation in the exchange at the Union Stoclc

Yards, Chicago. Tliis system presents a num-
ber of novel features which, it is claimed, makes
it a strong competitor against the well-known
"Thirty-eighth street system" now in service in

New York City. It will be remembered that in

the "Thirty-eighth street system"a double wound
receiving telephone and a split induction coil

are used in the operators' circuit. A. cam-key
for cutting into and out of an operator's tele-

phone connecting cords and two ringing keys

are also employed.
In the system represented in the cuts, which

is the invention of J. J. O'Connell of the Chi-

cago Telephone company, the ordinary tele-

phone and induction coil are employed, together

"Ntimt
J
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FIO. 2. UNION STOCK YARDS TELEPHONE SWITCHBOARD
CONNECTIONS.

with one combination key of peculiar pattern.

This key is shown in detail in the center of Fig.

I. The connections of the local circuit when
the operator is ready for an order, are indicated

in Fig. 2.

In the Thirty-eighth street system the test for

a busy line is made by touching the tip of the

testing plug to the line wanted, and if it is busy

a click will be heard. This click is produced by
current passed into the second or additional

coil placed in the special receiving telephone

above referred to. In the O'Connell system the

work of the operator is very much the same but

the connections are simpler from the fact,

among other things, that no double wound re-

ceiver is required. The test battery, too, is

never short-circuited through an operator's cir-

all connected through resistances, similar to H,
with the common test battery, and ground. Fig.

2, the way in which the condenser is discharged
to produce the click will be readily understood.
One feature of this system which is worthy of

notice is the arrangement of the test battery

outfit. The connections of this outfit are indi-

cated just above the drawing of the combination
key in the center of F'ig. i. The essential

apparatus in this portion of the system are a

retardation coil, a primary battery and a con-
denser in shunt to the cells as indicated.

The O'Connell system, it may be mentioned,
after a competitive test with three two-cord
metallic systems and two single cord metallic

systems has been accepted by the Chicago
Telephone company for use in all its ex-

changes.

Telephony and Insanity.

"Nine telephone girls have gone crazy in

New York City" says a daily paper. Various

causes have been ascribed but no one seems to

be conversant with the facts and circumstances.

Superintendent Wilson of the Chicago telephone

exchange, was interviewed last week on the

question. He said he saw no reason why the

operators should become insane, but he could

realize how a superintendent might become a

fit subject for retirement to a quiet resort. The
chief operator at the Chicago office assured the

superintendent there had been no signs of in-

sanity displayed by the young ladies under her

charge. In all her e.\perience she had never

seen anything that would lead her to believe the

work of an operator would have a tendency to

unbalance the mind. Some of the operators

were "mad" when the company adopted a

receiver that is strapped to the head of the

operator, as they deemed this device anything

but ornamental, but some device of this kind

was found necessary as it was practically impos-

sible for the operator to hold a receiver to her

ear all day and make the proper connections

with one hand. This was the nearest approach

to insanity on record in the Chicago exchange.
The reported display of symptoms of insanity

in the New York exchange is not seriously re-

garded in the Chicago exchange, and there is

no fear of a scarcity of applicants for positions.

The Storage Battery in the Chicago Tel-
ephone Exchange.

For some months the Chicago Telephone

UNION STOCK YARDS TELEPHONE SWrrCH-BOARD CONNECTIONS.

cuit. This condition is shown in Fig. 2 where
the operator's outfit is represented as cut in on
the cords. The test in the O'Connell system is

made by discharging a condenser C through a

receiving telephone T. The manner in which
this is done is the same as in the Thirty-eighth
street system. Bearing in mind that the sleeves

or outside metallic portion of all the plugs are

company has been ringing its subscribers' sig-

nal bells by means of current from the Chicago
Edison company's system. The method and
apparatus employed by the telephone company
was described in the Western Ei.ectrician
March 15, 1890. The apparatus is very simple,

consisting merely of a small commutator driven

at about 700 revolutions by a water motor. By

this arrangement alternating current necessajy
for the ojieration of the bells is obtained directly

from the Edison wires. Not satisfied with this

improvement which will ultimately result in the
abandonment of all the small magneto machines
in the exchange, the company is now introduc-

ing a systein through which the primary bat-

teries working on all local circuits will be re-

placed by stor.ige batteries charged from the

Edison house circuit. The new system is the

invention of J. J. O'Connell, electrician of the

company, and it is simplicity itself. Ten Anglo-
American Storage Battery company's cells are
used, and these replace the 125 gravity cells

previously in service on the operators' local

transmitter circuits.

The arrangement of circuits as employed by
Mr. O'Connell, is indicated in the accompany-
ing diagram. The cells are divided into two
sets of five each. By means of the switches

THE STORAGE BATTERY IN THE CHICAGO TELEPHONE
EXCHANGE.

shown at the top in the illustration, either of

the two sets of cells may be cut into or out of

the lamp circuit and thrown into service on the
local wires. As will be readily seen, the five

cells of a set are charged in series at one time
and are connected in either the + or — main
of the three 'wire system. As there are on an
average, say, 8 lamps burning throughout the
day in the telephone company's building, a
charging current of about 4 amperes passes into

the cells. The introduction of the 5 cells in the

main has been found to make no practical dif-

ference in the brilliancy of the lights. The
total resistance of the 5 cells was found to be
about i,i ohm and the capacity of each cell is

rated at 150 ampere-hours. 'I'he e. m. f. is the

usual 2 and a fraction volts.

By the use of the storage batteries, it is said,

the local service is much improved. Much
additional and valuable space, too, is saved as

the difference in the room taken up by 125
gravity cells and that occupied by 10 accum-
ulators, is considerable.

In addition to the above adaptation Mr.
O'Connell also proposes to experiment with the
view of employing the storage cell in connection
with subscribers' telephones. His plan is to re-

move the primary battery and install a small
accumulator at any telephone where the Edison
lighting wires may be tapped. Connections are

to be made in such a manner that when the tele-

phone is in use, the released hook-lever will

throw the Edison current into the storage cell

through a lamp resistance. The accumulator
will ordinarily be connected in the same manner
as the primary battery was and the Edison cur-

rent will only be flowing while the subscriber is

talking. Hanging the telephone on the hook
breaks the circuit to the Edison mains.

Electrical Journals and the Telephone
Convention.

" Will the telephone convention be open to

representatives of the electric press?" was asked
of a superintendent of one of the largest tele-

phone exchanges in the country.

"I don't know any reason why it should not,"

he replied, and when reminded of the action

taken at the last convention, he added: "That
should seem as an additional reason for admit-
ting newspaper men. Last year the association

undertook to shut out the press. They made a
mistake, and as you know, it was impressed
on them, too. They all realized it. If they
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don't want certain facts published, or if they

think the time has not come for letting the pub-

lic in on plans under consideration they should

not discuss these matters in the convention.

That is the only safe policy— keep quiet until

the matter is ready for presentation to the pub-

lic. I hope the delegates to the convention will

profit by the experience they had last year.

I am in favor of admitting representatives of

the press."

The Ader Telephone.

In the cuts is illustrated the Ader long-dis-

tance telephone which is used in several cities

in France. The description of the transmitter

is taken from the Kcvuc Internationale tie VElec-

tricite. Fig. i shows the complete instrument.

FIG. I. ADER TELEPHONE.

Upon the spruce microphone board, Fig. 2, are

fastened two little wooden brackets A A\ which

hold in place the two rectangular pieces of car-

bon B B' . To each of the carbons is attached

a wire connecting with the battery and the pri-

FIG. 4. ADER TELEPHONE.

mary circuit of the induction coil, Figs. 3 and 4.

Between the two prisms of carbon is arranged

the pendulum, of which the details are shown in

Figs, s and 6. The little piece of brass D,
Fig. 6, which has a counterpoise d and a hook

FIG. 5. ADER TELEPHONE.

E, Fig. 5, is supported by the spindle e e,

Fig. 6. The brass piece weighs 109 grammes,

and is carefully balanced. The pendulum frame

F is suspended at G. The vibrations of the

microphone plate bring one or the other of the

carbons B B' into contact with the hook £,

y^hich, in response to the impulse, vibrates and

performs, it may be said, the work of an oscil-

lator. Speaking accurately, there is no undula-

tion of the current but an interruption or break

at each displacement of the carbon pieces, B B'.

This arrangement of the transmitter, it is stated,

has necessitated a modification in the winding
of the primary of the induction coil. It is

ff" " -'-i-
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FIG. 3.

ADER TELEPHONE.
FIG. 6.

double. One or the other of the circuits is

traversed by the current just as the hook B
comes in contact with the carbon B or the car-

bon B'.

Closed Magnetic Circuit Induction Coil in

a Telephone Transmitter.
The accompanying cut illustrates the con-

struction of a telephone transmitter which is

claimed by the inventor, Thomas D. Lockwood,
Boston, Mass., to be an improvement over the

well known form containing the ordinary cylin-

drical induction coil. The improvement claimed

consists in transforming the usual primary cur-

rent which varies in strength only into a series

of currents varying also in direction, the poten-

tial being unchanged; and in then transforming

these alternating currents, into a second series

of alternating currents, and in simultaneously

raising the potential under which the last series

is developed.

The apparatus employed to bring about these

various transformations will be understood by
referring to the diagram. In the figure, T is a

granular carbon transmitter connected in series

with a battery B and the primary of the induc-

tion coil /. The secondary of coil / has the

same number of convolutions as the primary

and is wound with wire of the same size. The
last named coil, that is the secondary, connects

as shown with a second induction coil If. This

coil or transformer If is wound in the manner

CLOSED MAGNETIC CIRCUIT INDUCTION COIL IN A
TELEPHONE TR.A.NSM1TTER.

indicated, and is constructed upon a circular

core so as to have a closed magnetic circuit.

The secondary of transformer If connects with

the line. The operation of the organization

may now be described : When sounds are uttered

in the vicinity of the transmitter proper, T, the

current in the local circuit is thrown into vibrations

which correspond to the variations of the sound

waves. This action causes an induced e. m.f. in

the secondary of /, but while the strength of the

resulting current, on account of the similarity of

the windings of the primary and secondary re-

mains unchanged, the currents induced are of

an alternating character. Now, as the second-

ary of the first induction coil / is joined up with

the primary of the transformer If, it is obvious

that the reversals developed in the coil / neces-

sarily circulate also through the coil /f and serve

as alternating e.xciting currents for it. These

exciting currents, it is claimed, are much more
efficient in varying the magnetization of an iron

core closed on itself than are simple variations

in strength. By employing, therefore, an end-

less or closed core, in which all of the lines of

force are utilized, the waste of energy is very

slight, and, it is claimed, induced impulses pos-

sessing a superior degree of energy, are gen-

erated in the secondary of the second induction

coil.

Producing Musical Sounds by Electricity.

The accompanying diagrams illustrate the
principle of an invention recently worked out
by George Breed of the United States Navy, by
which stringed musical instruments may be
operated by electricity. In this method sound
is produced by the vibration of a stretched wire

in a magnetic field. An irregular or non-con-
tinuous current, or an alternating current, is

passed through the wire and vibrations are set

up and continue so long as the irregular or

broken current flows. Fig. i is a diagram
illustrating the principles of the invention. A
file is here shown as a portion of the circuit

breaker. The inventor states that he finds the

best results are obtained by the use of a current
which is made and broken unevenly as is the

case where connection is made by rubbing a

terminal over, say, a coarse file.

The application of the invention to a guitar

is illustrated in Fig. 2. In this cut a top view

FIG. I. PRODUCING MUSICAL SOUNDS P.Y ELECTRICITY.

of the instrument, with a portion removed, is

shown at the left. To the extreme right is a

side elevation. In the center is a sectional view
through the head and also a bottom view.

Referring to this last named figure the gen-

eral construction of the device will be readily

comprehended. Within the hollow head, on
the bottom, is placed a brace B. This piece

forms a support for a magnet M. This magnet
extends through the top of the case, its poles

being arranged one above the other, as shown.
The lowermost pole projects slightly above
the case, so that the guitar-strings, which are

all made of metal, or if of insulating material

are wrapped with metal, may pass between the

poles of the magnet. In order to decrease the

weight of the magnet and at the same time to
,

concentrate the lines of force upon the wires,

the poles are made as shown, with projections

separated by grooves. The wires are placed

between the opposed projections. The strings

extend along the stem of the guitar, as usual,

and are connected in the ordinary manner with

the screws for adjusting their tension. The
frets of the guitar-stems are strips of metal, and

FIG. 2. PRODUCING MUSICAL SOUNDS IIY ELECTRICITY..

each is divided, as shown, at the middle of the

stem. At the end of the head a small compart-

ment IV is provided. In this is placed an elec-

trical brake-wheel which is revolved by suitable

clock-work, or by a small electric motor run

from the battery which supplies current for the

instrument. On the lower side of the head is a

case, within which are placed the devices for

regulating the current for altering the sound. A
battery ff, outside the instrument, supplies cur-

rent. As all the frets on each side are electri-

cally connected together by a metal strip,

whenever a string is made to touch one of the
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frets a current will pass through this string.

Now, as the brake-wheel is in constant action

being driven by the clock-wheel or the motor,

the string will produce a musical note, depend-
ing first, upon the nature of the wire, and,

second, upon the position of the fret against

which it is pressed. This note will be prolonged

as long as the wire is kept in contact with the

fret. It will be seen, therefore, that since the

only motion necessary to produce a note is to

press the wire against the fret, the facility with

which the guitar may be operated is greatly

increased.

>rr. Breed also applies his invention in a sys-

tem of multiple telegraphy and in an electrical

piano.

Curve Insulator.

The successful and economical operation of

electric railways depends largely upon the proper

line construction, that is, on the strength of all

the parts subjected to strain, and thorough in-

sulation of the trolley wire from the ground.
Owing to the weight of the trolley wire the sup-

CURVE I.S'SULATOR.

porting devices must be strong, yet they must
insulate the trolley line from the supporting
wires. This is especially true at curves, where
the same strain that is too much for an ordinary
iron pole is put on the single center curve insu-

lator. In the cut is illustrated the treble cen-

ter curve insulator designed by Wm. Sharpe. It

is made of iron pieces bolted together and insu-

lated from each other by hard rubber washers
and bushings. As the illustration shows, the

three rubber bushings are in series, giving a

treble insulator. A rubber sleeve fitting snugly

week issued an order enjoining the defendant
corporation from manufacturing or selling

lamps under the patent granted to C. E. Scrib-

ner. The Western Electric company, it is

stated, has discontinued the manufacture and
sale of the lamps made under the .Scribner

patent, but it ic making a new lamp which, it is

asserted, does not infringe the Brush lamp.

Just at the present time the company is not

ready to make any statement in regard to the

new lamp. It is the invention of C. E. Scribner

of the Western Electric company.

More Electric Railroads for the Holmes
Syndicate.

In the last issue of the Western Elvxi'ri-

ciAN attention was called to the fact that the

Holmes syndicate, which controls one of the

largest cable railway systems in the country,

was investing heavily in electric railway enter-

prises and building electric roads. The end of

these operations has not yet been reached.

The Holmes syndicate, it is reported, has ob-

tained control of the Citizens' Street Railroad

company of Memphis, Tenn., and has petitioned

the council to grant permission to operate elec-

tric railways in that city. It is reported in

financial circles that C. B. Holmes and the capi-

talists whom he represents are negotiating for

several other important systems.

Interior Conduits.

In the accompanying cut is shown a section of

the elaborate sample board displayed by the In-

terior Conduit & Insulation company of New
York at the recent Cape May Electric Light con-

vention. The sample board is fourteen feet

wide and eight feet high, and is arranged to

stand on the floor like a screen. On the back
and top is laid out a complete conduit system for

interior wiring.

The two large tubes contain the risers which

INTKRIOR C0N1)U1T^

over the body of the insulator keeps the insula-

tion dry, so that the threefold protection is ob-

tained in all sorts of weather. The sleeve by
inclosing the insulation also prevents deteriora-

tion.

In the cut the sleeve is not indicated but the

disposition of the iron and rubber parts, which
are made unusually strong, is shown. The in-

sulator is introduced by the Great Western
Electric Supply company, Chicago.

Double Carbon Lamps.
In the suit of the Brush Electric company

against the Western Electric company of Chi-
cago for alleged infringement of the Brush
double carbon lamp patent, Judge Gresham last

—EXiniMTION noARn.

are intended to pass through the ceiling to other

rooms through a junction bo.x on each floor.

The junction box contains the cut-out and safety

fuses, and from it run all the branches for the

floor. From the top or ceiling are suspended a

number of flexible pendants, a new and useful

fixture recently put on the market by the com-
pany,

On the left of the three lower panels are a

number of samples showing the different size

tubes made by the company. On the right of

the board is shown a corresponding set of sam-
ples of different colors showing the variety of

finishes the tube is capable of receiving. Sam-
ples were also shown of the tube copper plated,

polished and nickel plated. It is hard to realize

from exterior appearances that the tube is really
|

not a brass or iron tube as it appears to be. In
the center panel a number of different junction
box covers are placed, of different styles and
finishes. On the two wings were placed the
various appliances that are used in conjunction
with the conduit system which serve to make it

the flexible and complete system that it is.

Only the left wing is shown in the cut.

A New Incandescent Lamp Fixture.
Efforts are constantly being made by supply

men to bring out novel and simple incandescent
lamp fixtures which will increase the convenience
of the lights and yet not detract from an artistic

effect. The cuts illustrate in general and in de-

FIG. I. NEW INCANDESCENT LAHl" EI.XTURE.

tail a novel modification of a well-known form
of lamp bracket, Fig i. The special feature is

a ball and socket joint at the base next to the

wall. By this simple arrangement the fixture is

made movable, and may be swung into almost
any desired position, like the ordinary gas
bracket. In Fig, 2 the joint is shown in detail,

iV^ is a milled nut which embraces the balled

portion of the joint. The ring R against which
the ball is clamped, is of spring brass and is slit.

By tightening the milled nut the ball is brought
against the ring in the socket with any degree of

friction. A small set screw in the nut prevents
the latter unscrewing.

It may be mentioned that the ball and socket

l-rt:. 2, NEW INCANDESCENT LAMP FIXTURE.

joint is not necessarily attached only in that

portion of the bracket next to the wall. It may
be placed at the base of the lamp socket.

This fixture is the invention' of E. C. Bennett
and E. C. Freize, who are connected with the

Chicago Edison company.

First Thomson-Houston Road in Europe.
The first electric tramway in Europe on the Thomson-

Houston system was opened in Bremen two months ago.

The length of the line, which forms a double track e.\cept

in one narrow street, is 1.74S yards. It commences at the

town hall in the center of the town, and passing by the new
railway station terminates at Exhibition Place just inside

the town park, where an industrial exhibition is now being
held. The conductors, which are carried overhead, consist

of copper wires S.25 nun, in thickness, and are suspended
from insulators attathed to steel cables arranged trans-

versely across the streets on steel and cast iron posts. The
engine house is situated about 220 yards from the starting

point of the tramway and to the left side of the park en-

trance. It contains at present a Petry-Dereux boiler and a
steam engine of i5o-horse power, made by Kuchen of
r>usseldorf. This drives a dynamo having an output of

62,500 watts at an e, m. f. of 500 volts at the terminals.

There is also installed a 70-horse power high speed .\rm-

ington-Sims engine, and an arc light dynamo. -\nother
dynamo, similar to the first, will shortly be put in place.

Current from this generating station is used for several pur-

poses; for the working of the tramway; for operating a 15-

horse power electromotor placed in the Vienna baliery in

Exhibition Place where the motor actuates several kneading
machines, and a dynamo which supplies current to a num-
ber of arc and incandescent lamps, and for the lighting of
many arc and glow lamps arranged on the tramway route,

etc.

There are two lo-horse power motors to each car.

Throughout the line there are numerous curves most of
which are of small radius, but these are. all traversed with
great facility. At present there are in service five to six

passenger cars, to each of which a separate car can be at-

tached according to the requirements of the traffic. A car

depot has been erected in the rear of the gas works and
several pits have been dug in order to render the motors
readily accessible,
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Bloomfield Electric Railway.

The accompanying; cut presents a view of the

Bloomfield division of the Essex Passenger Rail-

way company's^ system of street railways at

Newark, N. J. This line is three miles in length,

has eight turnouts and connects the town of

Bloomfield, N. J., with Newark. The line is

equipped with the United Electric Traction com-
pany's system. It was on this road that many
of the early experiments of Leo Daft were made
m the electric propulsion uf street cars. Previous

to October, 1SS9, the line construction was of

the double overhead type, and as extensive alter-

ations were necessary it was decided that the

single overhead system should be adopted. V.

H. Yarnall of the United Electric Traction com-
pany was assigned to the work of reconstructing

the plant. A central wire was buried and each
of the thirty feet rails connected at both ends to

this wire. As new wire was used for this pur-

pose operations under the old system continued

while the work of changing was in progress.

When this work was completed the motor con-

nections were changed, single trolley heads sub-

stituted during the night and the cars were
started out next morning on one of the two
overhead wires. On the other overhead wire the

single switches were inserted and the cars were
then run on the finished trolley wire while the

being made by the River St. Lawrence, which would also

allow the party to see the famous rapids. For Canada the

holding of this convention in Montreal would be of great

interest for the development of electrical business. Oppor-
tunity might be had to inspect the magnificent water
powers that there are all over the Dominion, most of them
not in use, and which could be developed to great advan-
tages for the transmission of light and power by electricity.

"

South Side Electric Light Company,
Chicago.

The South Side Electric Light company,
Chicago, recently organized, has installed a

temporary plant on State street near Twentieth
street. At present there are two 1,000 light al-

ternating machines of the Slattery type, manu-
factured by the Fort Wayne Jenney company,
and one 25-light arc machine of the Wood type.

These dynamos are driven by two Bass engines
of 100 horse power each. The company is equip-

ping a permanent station which it hopes to have
in readiness in a short time. Orders have been
given for the steam plant, engines and dynamos.
There will be eight boilers aggregating 2,000

horse power and three 450 horse power compound
Corliss engines. The engines and boilers will

be on the ground floor, and the dynamos on the

floor above. The dynamos will be belted directly

to the engines after the plan followed in the
power houses of the Chicago city plant. There

second wire was removed. The entire change
was made in a comparatively short time and
without any interruption in the service.

The power plant for operating this road con-
sists of I 150-horse power upright boiler, 1 125-

horse power New York safety'engine, 2 50-horse
power, 440 volt, compound wound generators,
and 4 20-horse power standard United Electric

Traction company's motors under Stephenson
cars. The average work on this line is 113 miles

per car per day. For seventeen weeks previous
to May I, 1890, not one trip was lost through
the fault of the electric system, though several

were lost as a result of accidents to engine and
heavy falls of snow when no provision had been
made for removing it from the rails. During
this time it was necessary to repair but one arm-
ature and one field spool.

National Electric Light Association.

A. J. Coiriveau of Montreal while in attendance at the
National Electric Light convention at Cape May sug-
gested that the next summer convention be held at !Mon-
treal. He says the suggestion was received with approval
by many members and he is no.v endeavoring to boom the
Canadian city for that purpose. The Montreal news-
papers are interested in the subject, and the Star says.

"In suggesting that this important electrical association
should hold a convention in -Montreal Mr. Corriveau
pointed out that it offers many advantages; it is easily ac-

cessible from both eastern and wes"em parts of the United
States; the magnificent scenery of the beautiful River St.

Lawrence, which could be viewed by the trip to Montreal

BLUOMFJELIJ ELECTRIC RAlLW-.\\.

will be 10 alternating incandescent machines of

1,000 lights. The Fort AVayne Jenney company
has been awarded the contract for this order.

The company is now supplying current for the

lamps in the Alhambra theater, just opened by
H. R. Jacobs. This theater is an entirely new
structure, handsomely finished and elaborately

furnished. It is illuminated by 1,100 incandes-
cent lamps of 16 to 150 candle power. The in-

terior of the theater was wired by the Electrical

Construction company, Chicago.
The hotel, which is now nearly complete and

which occupies the remainder of the building,

will also be furnished with electric lights. There
will be 900 lights in this part of the building.

The current for these lights will also be fur-

nished from the temporary plant of the South
Side Electric Light company.

This plant, including the building of founda-
tions for the engines, dynamos and boilers,

placing machinery, flooring, etc., was completed
fourteen days after the work was begun. Man-
ager Harding, who had charge of the work,

pushed it ahead rapidly, and felt elated over his

success in getting the plant in operation on such
short notice.

New York Electric Club.

The New York Electric club will open the

fall and winter season with a dinner at the club-

house, 17 East Twenty-second street. The date

fixed for the occasion is Oct. 2. It is the inten-
tion of the house and entertainment committees
to combine an excellent musical and literary en-
tertainment with the dinner, thus insuring an
excellent time for all.

Rapid Method of Forming Cores for
Gramme Armatures.

A glance at the headline and at the illustra-

tions almost tells the story without further
words. This method of facilitating the manu-
facture of ring cores, and the body of the arma-
ture is claimed by Mr. Edison, the inventor, to

possess the advantage of being cheap and ex-

FIG. I. RAPID METHOD OF FORMING CORES FOR GRAM.ME
ARMATURES.

peditious, and also to be a plan by which the
core produced is of such construction that local

currents are greatly diminished in comparison
with those in a core formed by winding a single
length of wire. The iron wire is wound on a
wooden bobbin made in removable segments

FIG. 2 AND 3. RAPID METHOD OF FORMING CORES FOR
GRAMME ARMATURES. ,

Fig. r. After the bobbin is full the segments
are removed one at a time, and the spaces filled

with copper wire at right angles to the iron

wire of the core. Fig. 2. The armature thus
formed is then forced on a wooden hub, Fig. 3,
and the edges secured by slips of vulcanized
fiber to prevent the core from turning on the

FIG. 4. RAPID METHOD OF FORMING CORES FOR GR.\.M.\IE

ARMATURES.

hub. Fig. 4 is a sectional view of the tempo-
rary hub with the iron wires in place. The iron

wires are insulated by passing them through the
vapor of nitric acid or of hydrogen peroxide.
By this process the surface of the wire is re-

duced to ferric oxide. This insulates the wire
perfectly.

Telephoning to Ships at Anchor.
Telegraphic communication has been intro-

duced at the naval manceuvres in Sweden, now
going on. On board every ship is a telephonic
apparatus, and the connecting wires, which are
laid out very quickly and taken up along the
anchor chains. In the same manner connection
can always be obtained with the state telegraphs
whereby, of course, the whole country can be
communicated with. Altogether, the telephone
is used regularly on board ship in Sweden where
many of the trading steamers are brought into

telephonic connection with the town telephone
within half an hour of their arrival, an arrange-
ment which has proved itself eminently useful
and practical, and the introduction of which is

on the tapis in various places.
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An invention by Edison to produce elec-

tricity by cliemical reaction is described else-

where in this issue. The apparatus employed
to carry out the process is as simple as it is in-

genious. Among various sets of substances

suggested as being efficient in producing the

reaction from which in turn a current is devel-

oped, are the two, iron filings and water. If

these two elements are heated in what might be
called a retort, the upper portion of which is in-

sulated from the lower, the inventor claims to

obtain a flow of current through an e.xternal cir-

cuit connecting the two halves of the receptacle.

Just what the efficiency of the apparatus is we
have not learned. As Mr. Edison applied for a

patent in 1888 to cover this process it might
not be unreasonable to presume that there may
be some more recent developments in this line,

which as yet have not been published. The
fact that Mr. Edison has, for some time, been
working upon a variety of apparatus with the

view of producing a machine, or a process,

which will materially reduce the cost of current,

would seem to substantiate this idea.

The ne.\t number of the Western Elec-
trician will contain a report of the annual con-
vention of the National Telephone E.xchange
association held at Detroit September 9, 10 and
1 1.

The Western Electrician goes to press

this week earlier than usual in order that copies

of the issue may be in the hands of the dele-

gates to the Telephone Convention at Detroit

September 9. A considerable amount of matter
prepared specially for the convention will be
found in this number. All the information
which we have received up to the present time

leads us to believe that the meeting will prove
one of the most interesting in the history of the

organization. Many questions of vital import-

ance to telephone men are to come before the

association. Great preparations have been
made to entertain the attendants at the conven-
tion and those who are present will doubtless

find that their stay in Detroit has been full of

enjoyment.

It is more than likely that the National Tele-

phone E.xchange association will be called upon
to take some action in regard to the AVorld's

Fair in 1S93. We trust if the matter comes be-

fore the body that it will pass resolutions pledg-

ing to the authorities of the World's Columbian
E.\position the hearty co-operation of the organ-
ization. The telephone interest is greatly

indebted to a world's fair for the great success

which has been achieved during the last fourteen

years. The writer of a paper at the recent

Electric Light convention said: "It has been
stated by competent authority that had it not

been for the exhibition of the speaking telephone

at the Centennial Exhibitionat Philadelphia the

telephone would have been ten years later in

receiving popular recognition, and becoming a

success. * * * Sir William Thomson who
was in 1876, as he is now, the recognized au-

thority in electrical science, seeing the telephone

at the Centennial Exhibition became enthusias-

tic over it and indorsed it so warmly, that it

directed public attention to the invention and
made it an immediate success." If this view of

the case is correct, the telephone fraternity owes
a great debt of gratitude to an International

Exposition and we know of no way in which it

can discharge it so satisfactorily as by hearty

co-operation with the authorities of the World's
Fair. The electrical exhibit will unquestionably

be the most popular department of the great

exposition, and the telephone section should be
one of the largest and most interesting features.

In another column a description is given of a

recently-invented modification of the well-known
carbon and induction coil telephone transmitter.

The proposed improvement consists of a slight

change in the winding of the usually employed
cylindrical induction coil and its combination,

in addition, with what might be called a form of

closed magnetic circuit induction coil. By the

use of this last-mentioned coil, the inventor

claims to secure in the line circuit induced im-

pulses possessing a superior degree of energy.

The explanation of the action of the transmit-

ting de\ice, as given by Thomas D. Lockwood,
the inventor, is to the effect that on account of

the impracticability of producing reversals of

current in the primary circuit of a transmitting

telephone induction coil, no reversals of magnet-
ism with "its inherently consequent zero mo-
ment" occur. For this reason, then, Mr. Lock-
wood claims that while it tends to advantage to

employ induction coils having clo.sed magnetic
circuit cores, such construction necessitates also

a practical method of producing reversals in the

primary circuit of the coil with the closed mag-
netic circuit. The arrangement of an organiza-

tion adapted to effect such reversals and to en-

able induction coils with closed magnetic circuit

iron cores to be practically and advantageously

employed, is the purpose of the invention.

On reading the description of this modifica-

tion, at first glance one is inclined to be some-
what skeptical as to its practical efficiency as

compared with that of the other well-known

forms of transmitter. Considering the fact that
as there occur in the device, strictly speaking,
two conversions and consequently two losses of
electrical energy, it would seem, therefore, that

any gain which might result from the insertion

of the closed magnetic circuit coil, would be
about balanced. The theory advanced relative

to this transmitter, however, is ingenious, and
it is to be hoped that the inventor will make
public to what an extent it is practically advan-
tageous.

In another column is reproduced an article in

which the fact that Chicago is operating its own
electric light system is cited as evidence of prac-
tical nationalism in Chicago. The article is pre-

sented merely as a matter of news, for we think,

few readers of the Western Electrician have
any sympathy with the communistic principles,

which as a disciple of Bellamy, the writer enthusi-

astically advocates. Most of the statements which
the writer, Mr. Weeks, advances in regard to the

economy of municipal electric light plants were
disposed of very thoroughly by Mr. Francisco
at the recent convention of the National Elec-

tric Light association. Probably no one would
protest more emphatically against the ideas con-
tained in the article than Chicago's city elec-

trician. Prof. Barrett, who would object very
strenuously to the statement that the success
attending the operation of the municipal elec-

tric light system was evidence of the progress of

practical nationalism in Chicago.

Workers in the telephonic field have had
much to occupy them during the last year in

solving problems connected with the use of

metallic circuits. The rapid multiplication of

electric wires of all kinds, but especially railway

conductors, has played havoc with many a tele-

phonic circuit. It would be hard to enumerate
the cities from which the report has come:
"Good service has been rendered absolutely im-

possible by reason of induction from the electric

railway wires." Since the last meeting of the

Telephone Exchange association at Minneapo-
lis, a year, ago this matter of freeing the wires

from the disturbance resulting from the prox-

imity of railway wires has received marked at-

tention. In a paper read at that convention it

was stated: "If a metallic circuit for telephone

purposes is constructed upon plans properly laid

out, every particle of outside disturbance may
be overcome and the service may be made per-

fect." A good many telephone men believed

that statement and during the year have put
their belief into practice. Doubtless a number
of them will report at Detroit.

During the year a considerable amount of

work has been done in perfecting metallic cir-

cuit operating apparatus. It has not been
showy work and the public has heard but little

of it. A great deal of attention has been paid

to the improvement of the metallic circuit

switch-board. Such imperfections as now exist

will be overcome, it is believed, in the natural

course of events. A large amount of under-

ground construction has been done, and the

work has in the main been of a successful

character. It is a noticeable fact too, that the

work has been so performed that a metallic cir-

cuit system can be introduced when necessary.

One of the topics which will doubtless excite

more than ordinary interest at the Detroit con-

vention will be the troubles arising from electric

railway wires. The topic last year interested

the members of the association as did no other

subject. But the sufferings of the telephone

men are probably far more acute to-day than

they were in September last. A number of

suits relating to this subject have come before

the courts during the last year. Neither the

railway companies nor the telephone corpora-

tions can show an unbroken line of victories.

The decision of Judge Taft at Cincinnati was
an unqualified victory to the telephone interests

and the street railway companies as a result of

his decision are employing a double trolley in

Cincinnati. In one or two other cases the Bell

companies had the best of the conflict, but the

railway companies have a number of strong de-

cisions in their favor. The matter is not yet

settled definitely and the telephone man has
many days of vexation still before him.
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Electrical Apparatus for Physicians.

The accompanying cut illustrates a collection

of electrical apparatus which the Law Telephone
company of New York will exhibit at the con-

vention of Mississippi Valley Medical association

at Louisville, October 8. The apparatus is de-

signed for the use of physicians. The collec-

tion comprises the Bailey current regulator,

milliampere meter, Dubois-Raymond faradic

coil, polarity switch and electrodes. The Bailey

regulator shown on the right of the table is so

constructed that the strength of the current ad-

ministered to a patient may be reduced from the

full quantity down to a current so feeble as to

be entirely imperceptible, without any breaks in

the circuit or sudden shocks. The milliampere

meter shown at the left of the regulator is

graduated from zero to 250.

I

New York State Street Railway Asso-
ciation.

The eighth annual meeting of the New York
State Street Railway association will be held at

the Powers Hotel of Rochester, N. Y., Sept. 16.

This meeting will be specially devoted to

electricity. A report on the subject of "An
Electric Street Railway Motor" will be presented

by John W. McNamara, president of the Albany
Railway company. As the subject of the elec-

trical propulsion of street cars is of such interest

A special buffet sleeper will leave New York on
the West Shore in connection with the boat leav-

ing the foot of Jay street. North River, at 5

o'clock, and foot of West Forty-second street, at

5:15 p. 5r., on Jlonday, Sept. 15, for the accommo-
dation of New York and Brooklyn delegates,

reaching Rochester about 4 a. m. Tuesday. The
car will there be detached and the occupants al-

lowed to remain in the car until such time as they
may desire to leave it. Special excursion tickets

to Rochester and return, including accommoda-
tion on the drawing-room car to Rochester,
which may be procured from the secretary, Will-

iam J. Richardson, Brooklyn, N. Y.

Electric Light at the Inter-State Expo-
sition, Chicago, III.

The managers of the Inter-State Exposition,

Chicago, are evidently determined to make their

last exhibition a blaze of glory, and leave a
good impression on the minds of the patrons of

the eighteenth annual display. The immense
halls were brilliantl)' illuminated with arc and
incandescent lamps when the exposition was
opened last week, and proved a striking con-

trast to the dimly-lighted barracks which were
closed last year; but at that time gas was used.

Above the main entrance to the building is an
elaborate sign, "Inter-State Exposition," made
of incandescent lamps. In this sign there are

ELECTRICAL APPARATUS FOR PHYSICIANS,

at present to street railway companies and
municipalities, it was decided by the executive

committee to invite the representatives of the

several overhead electric systems to the meeting
to explain to the delegates the merits of their

respective methods. They will thus aid in set-

ting forth, as forcibly as possible, the success of

electricity as a motive power, and facilitate the

work of those companies which have the change
from horse power to electricity under considera-

tion.

The Rochester Railway company, through J.

N. Beckley, vice-president, his invited the gen-

tlemen in attendance to take luncheon at one of

the local clubs and dinner at Ontario Beach in

the early evening. The delegates will take the

new electric cars on State street and Lake
avenue to the beach. The delegates have been
in^nted to inspect the power stations and study
the sj'stem as fully as the time will permit.

The local railway company hopes to see a

large gathering of New York state street railway

men, and promises to do all in its power to make
their visit pleasant. It is quite likely that there

will be a Wednesday morning session.

350 lamps, and they make an excellent appear-

ance. Immediately inside the main hall are a
number of festoons containing 150 incandescent

lamps, and a like display is made at the opposite

end of the hall. But the most attractive feature

of the dispiay is at the fountain. Above the

fountain there appears a ball of fire. It consists

of 500 colored incandescent lamps. There are

also lamps in the water and in the hands of the

statues, making a very pleasing effect. There are

many other devices and numerous incandescent

lamps scattered through the booths. These lamps
receive their current from two Edison dynamos
of a capacity of 2,600 lights. The dynamos are

driven by a Mcintosh & Seymour engine. The
installation was made by the Chicago Edison
company. In addition to the incandescent plant

there is a special arc light plant furnishing cur-

rent to 175 2,000-candle power lamps, w-hich are

distributed about the main hall and the art room.

This plant consists of Sperry apparatus, and
was installed by the Sperry Electric company,
Chicago. The superiority of electric light over

gas is fully demonstrated in the lighting of the

Exposition building, where, instead of a gloomy

wilderness in which nothing could be carefully
examined, everything is now shown in all its

splendor.

The Production of Electricity by Chemi-
cal Reaction.

The realization that the efficiency of the
dynamo and the various types of zinc-consuming
batteries is now at a point which leaves but little

to be expected, has unquestionably turned the
attention of scientists and inventors to the prob-
lem of the generation of current by other means.

Mr. Edison who, as is well known, has given
much thought to this subject, has recently been
granted a patent on a process and apparatus
through which electricity is obtained by chemi-
cal reaction. The cut illustrates the generating
machine.
The parts of the apparatus may be described

as follows: ^ is a furnace provided with grate
bars. .5 is a tubular vessel with a heavy cast-

iron bottom projecting down into the furnace.
This bottom plate is provided as shown with up-
wardly projecting iron rods or electrodes. C is

a steam boiler having water tubes projecting
downwardly into the vessel £. The vessel B and
the steam boiler are insulated from each other
as indicated. The space V is what might be
called "the reaction chamber." The pipe -£ con-
nects with the inlet of an air pump F. This
pump is worked by the steam engine G which
takes steam from the boiler C. The outlet of

the air pump connects by pipe, as shown, with
the fire box of the furnace.

Mr. Edison explains this process by which he
claims through the chemical reaction of salts or
their compounds to produce economically elec-

tric currents as follows: Electricity has been

<?=

T̂HE PRODUCTION OF ELECTRICITY BY CHEMICAL
REACTION.

generated heretofore by chemical reactions in

liquid-conducting media. He proposes to gen-
erate electricity by dry chemical reactions, and
to use as the conducting media of the generat-

ing apparatus the gases liberated. This is ac-

complished by causing the dry chemical reaction

to take place in a vacuum chamber in a rarefied

atmosphere forming the conducting medium, and
in the presence of heat which maintains the

chemical reaction, and increases the electrical

conductivity of the rarefied atmosphere. Sach
compounds, or compounds and elements are

used that the chemical reaction taking place

within the inclosing chamber will produce a solid

or liquid non-gaseous product. This remains at

the point where the reaction takes place and lib-

erates a gas which rises into the chamber. The
inclosing vessel B being electrically divided into

two parts which form the poles of the apparatus,

the non-gaseous product remains upon and
charges one pole while the gaseous product

charges the other pole. There is kept up a con-

tinual exhaustion of the chamber to maintain the

proper degree of exhaustion as the reaction takes

place. The pole of 'he vacuum chamber which
is not heated externally, may be of great heat-

absorbing capacity, so as to absorb rapidly the

heat of the chamber, producing a lower tempera-

ture than at the other pole of the chamber. The
construction to absorb the heat is that of a steam
boiler, so that the steam generated can be em-
ployed for operating the vacuum apparatus.
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This pump keeps up a continuous exhausting

action and the gas which is continually being

withdrawn from the vacuum chamber is forced

into the fire box below the grate and is burned
to assist in heating the chamber. Where, how-
ever, generators are connected in series this gas

can be admitted into the vacuum chamber of

another generator, and utilized to produce dry

chemical reaction.

Relative to the compounds required in this

process, Mr. Edison .states that a great variety

of compounds of elements or elements and com-
pound of elements may be used to produce the

chemical reactions described, since nearly all

chemical reactions produce electricity under the

proper conditions. A reducible or oxidizable sub-

stance might be employed—such as a metal or

metalloid, acted upon by a gaseous liquid or

solid compound containing an element with

which it will readily combine when the compound
is decomposed. .\ non-metallic material, like

carbon, might be employed instead of the metal

or metalloid. .-^n efficient method is to use a

metal—such, for instance, as iron in a divided

condition. This is placed in the chamber and
brought up to incandescence. Steam or water

is then permitted to enter the chamber. The
oxygen of the watery vapor will combine with

the metal, and the hydrogen will be liberated,

the chemical reaction setting up a powerful cur-

rent of electricity. During this action rarefied

hydrogen charges one pole while the other pole

is charged by the iron. The operation is a con-
tinuous one until the metal is oxidized, the heat

being kept up and the steam or water being per-

mitted to flow into the chamber in a continuous
and properly regulated jet.

The Hedgehog Transformer.

Bv J. Swinburne.

Last year the writer brought forward the theory

that an open iron circuit transformer could be
made more efficient than any form of closed iron

circuit transformer. The loss m a transformer
is made up of loss in copper due to resistance

and loss in iron due to hysteresis. In calculat-

ing the efficiencies of transformers, the loss in

Ml I 'I IV'tr, TRANSFORMER.

the iron has generally been left completely out

of account, and the loss in copper alone con-

sidered. Hence the efficiencies of 97 and 98 per

cent, claimed for closed iron circuit forms. If

the loss by hysteresis is taken into account, al-

lowing the losses as given by Ewing, the loss in

iron closed circuit transformers as usually de-

signed, is some 10 per cent, of the full load. As
the loss in iron goes on all the time a transformer

is in circuit, this is very serious. The proportion

of actual to possible output of energy per day

varies in different districts, but in most stations

the average use of lamps is less than two hours

a day, including all the lamps installed. The
transformer must be large enough to feed all

the lamps installed, so it runs, say, an average

two hours of full load a day. If there is a loss

of 10 per cent, of full load in the iron, this gives

an actual efficiency of 45.5 per cent, even

neglecting the loss in copper. In the hedgehog
form the proportion of iron is very much re-

duced. The cross-section of the iron is much
less, and the length is about one-third of that of

the closed circuit form, as it has not to surround

the wire. The result is that even in small trans-

formers the iron loss is under i per cent, of the

full load. One per cent, of full load gives 89

p;r cent, all day against the 45 per cent, of the

closed circuit. This is neglecting copper, how-
ever, and the copper loss is greater in the hedge-
hog form, so this is an exaggerated comparison.
Such a transformer really has an efficiency of

about 87 per cent, all day. The theory of the

hedgehog form is this: If a closed iron circuit

is used the iron circuit must be long to embrace
the copper coils. The only way to shorten it is

to make the copper coils smaller. This means
using a higher current density, which is wasteful,

or fewer turns of copper, which demands either

a higher induction in the iron or a greater cross-

section, and both of these mean greater loss of

hysteresis. If the iron circuit is opened three

sides of the embracing core can be removed, so

the loss by hysteresis is divided by three. As
there is now plenty of room for copper, the turns

and cross-section can be increased, and the iron

reduced still farther.

The object of introducing the closed iron cir-

cuit was to reduce the magnetic resistance. An
open circuit transformer has much higher mag-
netic resistance. The question of magnetic re-

sistance is not so important as might at first sight

appear. Its increase demands more excitation

or more magnetomotive force, and this increases

the loss in copper. The best form is thus a

a compromise. The hedgehog ends are to re-

duce the magnetic resistance. In a conductive
circuit the resistance is low if the current dens-

ity is low in all parts where the specific resist-

ance is high. Similarly in a composite magnetic
circuit of iron and air, the magnetic resistance is

low if there is never a high "magnetic current

density" or induction in the air, which has high

specific magnetic resistance. The magnetizing
current in a hedgehog form is high, but as it is

quarter of a period behind the primary current

in phase, and as the primary wire has to be large

enough to carry the primary current, the loss in

watts is small. As this loss goes on all day,

however, it is by no means unimportant and has

to be included in getting out the efficiencies.

The construction of these transformers as car-

ried out by Swinburne & Co. of Teddington,
England, is very simple. A gun metal casting

of cross-shaped section forms the backbone. It

is spread out at each end, forming legs at one
and making circular terminal boards at the other.

It also carries insulating flanges which form the

ends of the coils. Into the four recesses in the

core are put four bundles of soft iron wire.

The.se are taped over and the secondary is wound
on. The secondary is then covered with two
layers of ebonite and the flanges are also faced

with the same material. The primary is then

wound on in two compartments separated with

ebonite after the manner invented by Gramme,
so that both ends come outside and as far re-

moved from each other as possible. The ends

of the core are then spread out and the trans-

former tested under 4,000 or 5,000 volts; the in-

sulation in megohms being read by a peculiar

instrument which measures the effective resist-

ance under an alternating current. As iron cases

cannot be used as they would be magnetized by
the transformer, and as any metal would have

Foucault currents generated in it, stoneware jars

are used for cases. These have lids bolted down
with holes for the leads as shown. The cuts

show the general construction of the hedgehog
transformer, together with its stoneware case.

Alleged Nationalism in Chicago.

Doubtless there are .few readers of the

W'KSTiiK.N' EL>xrRicAN who sympathize with the

socialistic ideas of the Nationalists. Bellamy's
" Looking Backward " is not read seriously

by practical business men. .Vppended is

an extract from, an article in the Nationalist

relating to the Chicago city electric light

plant. In view of the controversy concern-

ing the cost of running the Chicago system

the article is not without interest, although the

socialistic ideas of the writer can only be con-

denmed.

Practical Nationalism in Chicago,

by charles l. weeks.

No better object lesson can be found by

which to teach first steps in nationalism than

the progress which Chicago is making toward

performing its own public service.

Our municipal electric lighting system is now

nearly three years old, and none but good re-

sults have appeared, .\mong them are excel-

lence of service, economy of management, and
freedom from that corruption which is too often
the odious adjunct of public service performed
by private corporations. But most gratifying of

all is the revelation to the people that, by ven-
turing into this field, they have learned how to

apply the true principles upon which to supply
their own needs. This discovery has already
borne fruit. Our mayor's recent message recom-
mends that the city supply to the citizens light

for household purposes, also heat, power and
street car transportation, at cost, as it now sup-
plies water; and he predicts that such improve-
ments are among the probabilities of the near
future.

Chicago has taught some valuable lessons to

other cities which would establish electric light

plants,among them that it is not only practica-
ble but advisable to make a small beginning.
Our first investment was but about §12,000, and
our first plant was fitted up to run fewer than
100 lamps. To this additions of engines and
dynamos were made from time to time, and the
number of lamps increased. At this time we
have three very substantial plants in operation.

They have been built under the direction of
our city electrician. Professor Barrett, and are
equipped with the latest and best appliances.
The capacity for each is for 1,000 arc lamps of

2,000 candle power each. One hundred and
sixteen miles of wire have been laid in under-
ground conduits. Many miles of streets in ad-
dition have been piped, and are ready for the
wire as soon as other construction has been
completed.
We have in nightly operation 668 lamps of

2,000 candle power each. The construction is

being rapidly pushed, and 500 more lamps will

be burning by the coming fall.

Our system is said to be the best extant. No
wires are exposed in the streets; all are under-
ground, and the connection with lamps is made
by running the wires up through the lamp posts.

There has been no instance of injury to life or
property, nor can there well be from the safe-

guards provided.

Our cost of operation, under favorable cir-

cumstances, will not exceed $50 per lamp of

2,000 candle power per year. .-Vt present the

cost somewhat exceeds that; this is because
the plants are not yet being run to their full

capacity, and because the territory covered is

many times greater than would ordinarily be the

case with the number of lamps now operated.

Economy would bring the present number of

lamps into a territory one-foiirth that now
covered. But Professor Barrett is between two
fires; on the one hand the people, through their

aldermen, are clamoring for the extension of

the system beyond his present means; on the

other hand, the Gas Trust and private electric

light companies, through their aldermen, are

throwing obstacles in his way, even to de-

manding that he perform impossibilities, in

the hope of compelling a bad showing. If he
could be allowed to do his work free from
harassment by those who would purposely make
it difficult, he could get better immediate re-

sults as to cost of operation.

When the system is complete, the running ex-

penses will be very much less than now. The
same buildings and corps of attendants could
with slight additional outlay, supply several

times the number of lights now produced. The
saving over gas in lighting our streets by elec-

tricity even under present unfavorable condi-

tions, is enormous. We now pay ,$20 per year
per gas lamp of 20 candle power, or $1.00 per

year per candle power. Our present cost per

candle power for operating electric lights is less

than four cents per year, and when our plants

are running to their full capacity it will not ex-

ceed 2J^ cents as against $1.00 for gas.

Cities have been led into making contracts

with private electric lighting companies at enor-

moui prices because of two things: ist, their

entire ignorance of the cost of such service;

2d, the belief that to establish an electric light

plant was an undertaking on a par with the put-

ting in a gas plant or building a waterworks
system. The facts are becoming known; cities

and towns are discovering that it is a very sim-
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pie and inexpensive thing to own and operate

their own electric light plant.

More then twenty cities in this country have
already established electric light plants, and
are supplying their street lamps at a cost of §50
or less per year per lamp, while many other

cities are paying to private corporations from

§150 to S200 per year for the same service.

Until recently Boston has been paying §240 per

year per lamp.
.-V plant for 100 arc lamps can be put in full

runnnig condition for $15,000, exclusive of

land and buildings. Many towns have these

latter that can be used without much delay.

The cost per lamp for operating a 100 lamp
plant would be about $65 to f70 per year. With

300 lamps the cost would be reduced to $60 per

year.

A simple beginning, and one within the reach

of any town, would be to put a 25 or a 50 light

dynamo into the basement of some public build-

ing which it was desired to light; then connect

with other city buildings, and have a few lamps
in the streets between. .\ commencement of

this sort would soon be extended by popular

demand. Started in this way a plant for 50 arc

lights need not cost over §S,ooo.

-\ favorite objection to the extension of such

service as this is that it would increase the dan-

ger of corruption. Chicago's experience has

been that the corruption has come chiefly from
corporations operating its public service. It is

true some of our statesmen thought they could

steal: but we were able to go over their ac-

counts, and they are now serving the state in a

capacity more in keeping with their ability.

A most striking instance of the corrupting in-

fluence of corporations in Chicago has been
within the experience of this same Professor

Barrett. Eight or nine years ago he made an
attempt to establish an electric light plant. As
a beginning he procured a small dynamo and
connected it to an engine in the waterworks
pumping house. He established a number of

lamps in the building and on the water tower.

The gas company began to fight the enterprise

at once, and an order was soon forthcoming from
the city council, directing the professor to sell

that dynamo, which he did. and his lights had
to come down. Had he been permitted to go
ahead, he would have saved Chicago two or

three million dollars before this time on street

lighting alone.

The chief opposition to our present undertak-

ing comes from the gas trust and private elec-

tric lighting companies here. But, thanks to

the perseverance of Professor Barrett, our sys-

tem is daily being put on a more secure basis,

and is now in no danger of being overturned.

There is no reason why every city in the

land should not follow Chicago's example, and
provide its own service of this character. If

private corporations can pay taxes, insurance,

water rates, fancy salaries, and big dividends

out of such service, then surely the people can

perform it for themselves when they have none
of these things to pay.

For the Edison Companies' Convention.

A special train from New York will convey
the delegates of the Association of Edison Illum-

inating company to Minneapolis where the an-

nual convention will be held September 16. The
train will reach Chicago at 10: lo a. m. Monday,
September 15. The delegates will have an op-

portunity to call at the Edison headquarters in

Chicago and visit points of interest in t'ne city.

The train will leave at 5:30 p. m. by the popular

Burlington line. Western delegates can join the

party in Chicago. Accommodations on the train

can be secured by application to W. W. King,
city passenger agent of the C, B. &: Q., Clark

and Adams streets, Chicago.

New Electrical Supply House.
P. H. Alexander, Gen. C. H. Barney and Charles F.

Chapin have associated themselves in the formation of a
new electrical supply house at 20 Cortlandt street, New
York city. These gentlemen have so long been identified

with the electrical interests that it is scarcely necessary to

refer to their achievements. They have all been connected
with the Sawyer-Man company, occupying the positions of

general manager, treasurer and purchasing agent, respec-

tively. In the new firm they will continue the same line,

Mr. Alexander as general manager, Gen. Barney treasurer,

and Mr. Chapin purchasing agent. Their experience well

qualifies them for their new undertaking. Mr. Alexander
has had practical experience in several departments. He
began his career in electrical fields, installing central station

plants for the Thomson-Houston, Sawyer-Man and West-
inghouse Electric companies in New England. He has

been general manager of the Sawyer-Man Electric com-
pany during the last few years, and the phenomenal suc-

cess of that company has been due largely to his efforts.

Mr. .\Iexander has also been interested as president of the

New England Electric exchange in harmonizing the insur-

ance and electrical interests in New England, and thereby

greatly benefiting the electrical interests. At present he
is engaged in the work of the National Electrical Insurance
bureau, which is framing rules governing the installation

of apparatus for electrical purposes throughout the coun-
try. Gen. C. li. Barney became interested in the tele-

phone in 1S79. After two years' experience in Providence
and Boston, during which time he constructed the first

long-distance telephone line between those cities, he was
called to the management of the New Jersey Telephone
company. He resigned this position in 1S86 to engage in

the organization of the Sawyer-Man Electric company, of

which he is now the treasurer. He was one of the charter

members of the New York Electric club, and is now a

member of the board of managers. He has been since

18S5 the secretary of the National Telephone Exchange
association. Charles E. Chapin entered the electrical

field as secretary of the Waterhouse Electric & Manufact-
uring company of Hartford, Conn. On the sale of that

company to the Westinghouse Electric company, and the
removal of the works to Pittsburgh, Mr. Chapin was trans-

ferred to New York, and became the purchasing agent of

the Sawyer-Man Electric company. The rapid growth of

the business of that company, both in the supplies fur-

nished to central stations and the innumerable wants of a
large factory, has required activity in the purchasing de-

partment, and Mr. Chapin has proved himself to be a
successful buyer. Messrs. Alexander, Barney and Chapin
will occupy the same positions in the new firm as they
filled in the Sawyer-Man company, and start with a large

experience in their respective departments. The new
store will be ready about Oct. i, and the firm will represent

manufacturers in goods adapted to the electric trade, as

well as keeping in stock a line of general electrical sup-
plies. The new insulating material, which is now receiv-

ing great attention, called "Alexite," will be under the

control of Alexander, Barney & Chapin. This material

can be made into any shape, and has the properties re-

quired for cut-outs, switches, etc., etc., being fire-proof,

water-proof and acid-proof. Any color of wood, paper or

marble can be imitated, so that harmony of the attach-

ments in wiring with the color of the materials in the room
is attained.

CORRESPONDENCE.
New York Notes.

New York, Sept. 6.—Much interest is manifested here

in the proposed action of the government in fixing tele-

phone rates at Washington. The fact of the matter is that

the opponents of the Bell Telephone company have

adopted thi'^ means of fighting that corporation. Senator

Morgan was induced to introduce a bill providing that

"hereafter it shall be unlawful for any officer, agent or

employe of the United States Government to pay a

greater sura than II30 per annum or $7.50 per quarter for

the rental or use of any telephone instrument for or within

any of the departments, bureaus or offices of the United

States Government within the District of Columbia and if

any telephone company or other corporation operating or

furnishing telephone service within said District of Co-

lumbia shall refuse to accept such amount as compensation

in full for such service, then said company or corpKiration

shall be prohibited from running its wires or lines on or

within any government building, over or through any gov-

ernment reservation or along any public street or alley

bordering on such reservation." The amendment was

agreed to by the senate after very little debate, and the

point of the pending controversy will be whether the gov-

ernment can dictate telephone rates. The suit of the

Western Union company against the government will

probably settle the interesting question. The Western

Union has refused to accept the compensation for govern-

ment business based on the rates fixed by the postmaster-

general and will await the decision of the courts.

There seems to be some misunderstanding in the defense

of the Japanese murderer, Schiok jugigo, now confined in

Sing Sing prison awaiting the death penalty. The case

was conducted on behalf of the condemned man by John

R. Heintzelman and Jacob Berlinger. Roger M. Sherman

appeared in the case last Thursday securing an order from

Recorder Smythe authorizing and directing Warden Brush

to permit Mr. Sherman and the Japanese vice-consul to

confer with the condemned man. When the attorneys who

had represented the prisoner during the trial learned this

they became indignant and immediately applied to the judge

for a dismissal of the order. This petition was granted

and the warden at the prison notified by telegraph not to

honor the order in Mr. Sherman's possession. The

attorneys who thus showed their spite evidently hoped

to secure all the notoriety they could through their con-

nection with the case. They were appointed by the court,

whereas there is every indication that Mr. Sherman was

employed by the representative of the Japanese government

in this country If the attorneys for the prisoner were

anxious to save their client's life they might have exerted

their efforts in another direction to much greater advantage

than endeavoring to stop Mr. Sherman The case will no
doubt be followed with interest. Mr. Sherman will proba-

bly insist upon his right to see the prisoner and secure the

power of attorney from him. If this is done it will effect-

ually dispose of the two legal lights who have heretofore

had charge of the case. Mr. Sherman will undoubtedly

raise the question of "cruel and inhuman punishment,"
citing Kemmler's e.^perience in proof of his assertion.

The Edison Electric Illuminating company of this city

announces a reduction of price, taking effect Oct. i, to the

rate of i cent per hour for each i6-candle power lamp, and
proportionate rates for larger lamps and for motors. The
company is now largely extending its connections. It is

also increasing its facilities by installing a new plant at its

annex station in the Produce Exchange building, and is

erecting a large station near the City Hall and dry-goods

district, making its capacity 150,000 lamps.

Lower Broadway was the scene of a merry commotion
one morning this week. Whenever a horse was driven be-

tween the street car tracks at Broadway and Cedar street,

it would shy and become unmanageable. The cause of the

trouble was found to be a leak in the Edison subway.

The necessary repairs were made before any accidents oc-

curred.

Men disguised as linemen are making a business of wire

cutting and appropriating the copper. The Hudson Elec-

tric Light company of Jersey City asserts that about $500
worth of its wire has been stolen in this way.

The overhead wire question in Newark is being hotly

debated and ex-Congressman Halsey's application to the

courts for an injunction staying the further erection of

poles for overhead electric wires until the validity of the

ordinance granting the street car companies permission to

put them up shall have been decided, was refused by Judge
Magee. The case will be tried during the November
term of the Supreme court. W, H. T.

Nashville, Tenn.
Nashville, Aug-. 28.—A. M. Young of Waterbury,

Conn., has secured exclusive franchise for an electric street

car line in Johnson City, Tenn., and binds himself to be-

gin work within thirty days, and to complete two miles of

road within twelve months. Work has begun on the power
house and contracts for poles, ties, etc., are offered under

a verbal guarantee that two miles of the line will be in

operation within four months. B.

Des Moines, la.

Des l^IoiNES, la., Sept. 6.— It has been a good many
years since the pioneer settlers of Des Moines came to-

gether and built the dam which stretches across the Des-

Moines river at the foot of Center street. When the Belt

road was built three years ago, to obtain a right of way
through the mill property it became necessary to acquire

the whole property, and it was purchased by enterprising

capitalists. Two of the gentlemen. Dr. E. T. Likes and

Lowry W. Goode, realized that there was a fine water

power running to waste, and they went to work to develop

that power. Work was commenced on the west bank of

the river, which was made secure by building a retaining

wall of stone 115 feet long, with two thirty-foot wings and

finished with piling. Coffer dams were constructed, and
the water pumped out, and a large enough space dug out

for the race or fore-bay. A solid concrete floor several

feet thick was put in. Fron this foundation the suoports

of the power house rise, and coisist of a number of 12x12

feet uprights. Adjoining the* power house east is a very

massive and solid crib which adds additional strength to

the dam. From this point starts the dam proper, some-

what in the shape of an inverted capital K. It is 460 feet

across and is being reconstructed in a most substantial

manner.

The turbine wheels, furnished by the Leffetts Water

company, of Springfield, Ohio, and guaranteed of loo-

horse power, rest in the bottom of the wheel pit?. There

are five wheels in the building on the west bank and the

structure will be duplicated on the east bank at the con-

venience of the builders, after the first five wheels are in

operation. As each wheel is loo'horse power, that will

give 1,000-horse power for the dam when completed.

The heavy timber structure above the wheel pits, now
being constructed, is for carrying the main shafting. This

will connect with dynamos, and the power sold in the form

of electricity, in the daytime for power in factories and at

night for lighting purposes.

If good weather continues, it is expected the work will

all be completed within the next six weeks. A line of

thirty-foot piling has been driven where the bank will be
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reclaimed, and a retainioe wall 700 feet in length has yet

to be built there. It will extend from the ice house to Des

Moines street.

The cost of it is not yet computed, but not less than

$100,000 will be required to bring the enterprise into con-

dition for profitable working.

C. K. Mead, an experienced electrician, has had charge

of the construction.

In many respects the finest factory building in Des

Moines is the one just completed and now occupied by the

Pes Moines Edison Electric Light company. The build-

ing has been going up almost in the heart of the city, but

on account of its being set off a little out of the way, the

public has paid little attention to the improvement. The

new power house of the Edison company is located at the

foot of Chestnut street, oa the Des Moines river hank, an

admirable location for it. The building is ifiojciiS feet

with a truss roof covering the whole, except the office

put. which is two stories high. It is all of brick and iron,

and is of neat architsclure. The offices on Chestnut

street arc large and roomy, and are finished in polished

wooJ. There are, also, storerooms and commodious

workshops for the convenience of the employes. The

boiler room is 30 the east side overlooking the river and

when the river front is filled in, as it is intended to be, a

little pirk will b; locatcJ there. Water is obtained from

a tunnel under the river and is passed a series of filter

wells, from which it is pumped into the feed water cleaning

tanks The present battery is composed of three Heine

safety tubular boilers making a total of 200-horse power.

There is rjom for as many more. .\ smokestack 125 feet

high furnishes the draft through a seven foot opening. The

boiler rooTi is separated from the engine room by a brick

partition.

Two Williams compound condensing high speed

engines. 100 and I50-horse power respectively, have been

placed, and a i5o-horse power Buckeye will be put in, also

one from Arlington ^: Sims a i5crhorsc power engine. These

will drive four No. 29 Standard dvnamos and two No. 12.

These machines will furnish about 5,000 lights. The sta-

tion however, is designed for 12.000 lights.

The officers of the company are J. H. McClenient,

president; J. S. Clark, vice-president; J. G. Rounds,

treasurer; J. .-V. Colby, secretary and manager. The

plant was constructed by the United Edison Manufactur-

ing company of New York, under the direction of August

Hansen, and the line work is in charge of William H.

Ilauder. In the erection of the building, the placing of

new machinery and the construction of costly lines a'l

over the city, the company has expended some $75,000 or

ftSn noo. 1^-

Pittsburgh, Pa.

Pittsburgh, .Sept. 6.—The East End Electric Light

company of this city has been awarded the contract for il-

luminating the streets of the borough of Brushion with arc

lights, and the company is putting up the poles. Brush-

ton is a small suburb of this city, and when the East End

company has completed its contract of lighting that

borough, it will have a continuous line of arc lights from

the lower porton of Piitsburg to Edgewood and Swissvale,

a distance of eight miles. The East End company oper-

ates the Westinghouse system of alternating current incan-

descent and arc lighting.

How great the demand for raining machinery has become

in the Western Pennsylvania coal fields is aptly illustrated

by the number of mining machines already brought out.

As all of these are operated by electric motors there is no

doubt that electricity will find a very extensive field of

operation in the production of appliances suitable for the

mining of this fuel.

The last machine invented for mining coal is the Lech-

ncr mining machine. This machine was tried a few days

ago in the coal works at Boston, near McKeesport, I'a.

The test was witnessed by Capt. Sam Brown, the owner of

the mine, a number of experts on coal-mining machinery,

and it is satisfactory to know that it was a great success.

.\ new police and fire telegraph and telephone system

is to be put up in .VUegheny City.

The fight between the great traction companies of this

city is going to be fought more fiercely than ever. The

contending parlies arc the Pittsburg Traction Ro.id. oper-

ating a cable road, and the Duquesne Traction Road.

operating an electric line.

The latest phase in the warfare is the cutting of pas-

senger rates, and the Pittsburg Traction company proposes

to carry its passengers for 3 cents over the entire road,

which is nearly dve miles long. The Duquesne Traction

company will not commence to operate its lines until the

fall, and it will be interesting to see which will come out

ahead, the cable or the electric motor.

The Birmingham Traction company has decided to ex-

tend its electric line from the south side, this city, to Knox-

ville and Belt. lioiucT Dorough, a distance of seven miles.

The Pleasant Vulley Electric RaiKvay company is now

experimenting with raw hide pinion wheels, so as to do

away wich the noise m ide by the cars.

An appliance, called the automatic guard, has been

brought out in this city for the purpose of lessening the

danger to pidestri »ns of being run over by an electric or

cable car. The guard is formed like a scoop or shovel,

is composed of light gas pipes, and it is attached to the

front of the car like a cowcatcher. Several test i have

been made with the guard, and all have been success-

ful. E. II. H.

Louisville, Ky.

Louisville, Sept. 6.— It is stated that electric cars of

the largest size made will run over the new Louisville iS:

Teffersonville bridge as soon as it is completed. The cars

will be about the size of those on the ordinary suburban

railroad trains. Transfers will be arranged for the street

cars on both sides of the river, and by that time, it is said,

all the JefTersonville street railway lines will be electric

lines. The poles are being placed in position along the

Walnut, Nineteenth & Bank street line, as well as on

lower Walnut street, for stringing the overhead wires of

the electric system. The Portland, Nineteenth & Bank

street line will be put in operation about the same time as

the Fourth street line. J. W. L.

Kansas City, Mo.

Kansas City, Sept. 6.—C. K. Sherman, the superin-

tendent in Kansas City of the Edison General Electric

company of Chicago, says: "Vou can say right now that

the time is coming, and in the near future too, when Kansas

City and its suburbs will be connected by electric roads ra-

diating in all directions. I cannot tell you ail of the plans

proposed but in a general way I will say that Argentine,

Armourdale, Westport, Independence. Centropolis, Shef-

field and Harlem will soon have electric cars running to

them. Every section of Kansas City will also be reached

by electric roads. We have found by actual e.Nperience

that it only costs from one-half to two-thirds as much to

operate electric roads as other forms of street railways.

The cost of construction is far less. Then our wires will

last for an indefinite period of time while the cables of the

cable roads require changes every few months. In con-

struction the electric road is much cheaper, since we don't

have the tearing up of the streets that is required in build-

ing the cable roads.

''The two electric roads projected through Kansas City,

Kan., will be built without delay. The roads will secure

an outlet into Kansas City, Mo., probably entering this city

somewhere in the vicinity of Twentieth street. They will

secure the right of way to the heart of the city, but the

route selected I cannot now tell. Another electric road be-

ing discussed is an extension out to Westport and from

there to Argentine, opening up a new section of the city.

Then a new park is to be constructed near where the Quin-

daro boulevard crosses the city line of Kansas City, Kan.

Another project being discussed is the changing of the

Broadway line to an electric line, doing away with the

present unpopular system of mule cars. Still another pro-

ject is the changing of the dummy line running from the

corner of Fifth street and Grand avenue out to the Heim

brewery into an electric line. If this is done the line will

probably be operated in connection with the new Winner

bridge, and the opening of the Winner bridge means the

inception of an extensive electric system in that part of the

city, since W. E. Winner is taking an active interest in

electric roads, and has several projects on foot. The exact

course that these lines will take I cannot say. but I can say

that they will be constructed as certain as electricity re-

mains a success as a motor power, and that success is

assured. Electric roads are no longer an experiment.'"

The electric motor cars, machinery and appliance for the

new South Side electric line, Kansas City, Kan., have ar-

rived at the car house of the L company. North Fifth

street, and are being placed in position for use as soon as

possible. A large force of men is engaged in the con-

struction of the line, and it is proposed to have it in opera-

tion as soon as possible.

Lincoln, Neb.

Lincoln. Sept. 6.— General Superintendent T. E. Cal-

vert of the Burlington ^: Missouri company, was fined $200

and E. Bignell, division superintendent, $50 for contempt

of court for the part they took in the fight ag.ainst the elec-

tric road mentioned in the last number of the Western

Ei-KcrRiciAN. An appeal was taken at once to the Su-

preme court.

An effort will b; made to require the street car company

to take up its crossing. The comp.anies interested are

Burlington, Missouri Pacific and Elkhorn. F.

St. Joseph, Mo.
St Joseph, Sept. 6.—Manager Van Brunt of the Peo-

ple's Street Car company, was on hand at ihe last council

meeting with his statement in regard to poor service on his

lines.

Aide, men Lancaster and Hall, to whom has been referred

the petition of certain property owners asking that the com-

pany's Wyatt Park franchise be taken away unless it gave

better service, reported back to the council that they had

considered the matter and recommended that the company

be given until January i to put its lines in shape.

Mr. Van Brunt stated that in view of the number of im-

provements his company had in contemplation, four months

was a very brief period in which to perfect them. The new

motors which the company was waiting for were expected

every day, and when placed on the cars would do away

with all the noise and give the cars almost twice the power

they now possess. With these new motors it would be pos-

sible to run the cars on regular time, and as soon as they

were introduced he intended to publish a regular time table

by which all the lines would run, and passengers could by

this means tell at what minute they could catch a car at any

point.

Mr. Van Brunt was granted until January i to get all his

lines in perfect order. F.

THE ELECTRIC LIGHT.
An electric light plant is wanted at Florence, S. C.

The Land & Improvement company will erect a plant

at Shenandoah, V'a., for electric lii;hting.

Among the improvements contemplated at Ilopkinsville,

Ky., is an electric light plant to be built by the city.

The Westinghouse Electric \ Manufacturing company
is now installing a 25 light arc plant at Galveston, Tex.

El Paso, Tex,, has awarded the contract for lighting the

streets of the city to the Gas, Electric Light & Power
company.

The Consumers' Electric Light company, of New
Orleans, has petitioned for a franchise to erect a plant for

commercial lighting,

A special election has been called at Water Valley, Miss.

,

for Sept. 29th, to determine whether bonds for $10,000 be
issued for the erection of an electric light plant.

The Buckhannon, W. Va., Electric Light company has
decided to install an Edison plant. The officers of the

company just elected are: President, G. M. Fleming; sec-

retary, D. B. Bailey.

The Salt Lake City council has granted the electric

light company an extension of 30 days in which to com-
plete the installation of its apparatus for furnishing the

city X50 street lights.

A new central station plant of the Westinghouse alter-

nate current incandescent system is now being installed in

the town of Milford, New Hampshire. Five hundred lights

is the initial capacity of this plant.

The Thwing Electric company has been formed at Chi-

cago, to manufacture and deal in electric lamps and sup
plies; capital stock $1,000,000; incorporators, Wilbur J.

Andrews, Charles B. Thwing and Charles E. Piper.

The Sunset Hill Electric Light, Water & Power com-
pany was incorporated at St. Louis last week; capital stock

$!oo,ooo. The incorporators were Herman Tuhalske,
Marcus Bernheimer and S. M. Lederer.

The Westinghouse Electric & Manufacturing company
is adding two new central station plants in the State of

Missouri. The plants have each a capacity of 500 lights

and they are being put up in Joplin and Carthage.

The Light &: Power company of Three Rivers, Mich.,

is erecting a plant consisting of a 750-light inciidescejjt

dynamo, of the National type, a \VesiinghousL- niichine

for arc lights and a Schuyler generator for power purposes.

The city of Marquette, Mich., is increasing the capacity

of its central station plant of electric lighting. The
Westinghouse Electric & Manufacturing company ha<: been
aw.irded the contract for alternating current apparatus for

1.500 lights.

The Seattle Gas & Electric Light company, capital

stock $60,000, has been incorporated by Oexter Morton
A. A. Denny, amd John Collins. The objects of the cor-

poration are to establish and maintain gas and electric light

plants in Seattle.

The Carpenter Electric Light & Power company of Cat-

lettsburg, Ky., is installing an electric light plant, con-

sisting of a Continental dynamo of 650 lights' capacity,

driven by a 70 horse power Buckeye engine. 11. Wellman
is in charge of the plant.

The Home Electric company has been incorpor.ated at

Seattle. Wash., capital stock $500,000. The incorporators

are C. P. Stone. Isaac Dobson, E. C Kilbourne, D. B.

Henton, A. C. Balch, and A. Mackintosh. The object is

to engage in electric lighting and furnishing electric power.

The Cumberland, Md., Electric Street Railway com-
pany has been granted the privilege of laying its tracks

through the principal streets. It is to begin work within

90 days, and have three miles of track built within one
year. The company has a capital stock of $100,000.

The publication of rates for city lighting in several muni-
cipalities has induced many large cities to inquire into the
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cost of electric lighting. A raovement is advocated in Salt

Lake City, where ^iSo is paid for street lamps on the

moonlight schedule plan. A reduction in the price is

demanded.

The Sedaiia Electric Light company of Sedalia, Mo.,

which has been operating an alternating current electric

light plant of the Westinghouse system for over a year, is

about to enlarge its capacity. The company has just con-

tracted for a 750 light alternating current machine. This

will give the plant a total capacity of 1,500 lights.

The Westinghouse Electric & Manufacturing company
has received the contract for a 500 light alternate current

plant from Traverse City. Mich. The electric light com-

pany at that place has been employing the Westinghouse

alternate current incandescent system for some time, but

the demand for lights has grown so rapidly that this in-

crease has become ver)' necessary.

The proposition from W. S. Heger of the Edison com-

pany, San Francisco, to make an electric light exhibition in

the pavilion during the fair, has been accepted by the Me-
chanics' Institute trustees. There will be a pillar of light

similar to that e.xhibited at the Lenox exposition by the

company, to be placed on the main floor of the pavilion,

opposite the entrance. It will be twenty feet high, and will

rest on a base six feet high.

L. N. Cox. Washington agent of the National Electric

Manufacturing company of Eau Claire, Wis., reports that

he has closed contracts for electric light plants at the hotel

Arno, Washingcon, D. C. ; Globe Cotton Mills, Rock Hill,

S. C; and Chester Manufacturing company's cotton mill at

Chester, S. C. The company has also arranged with Phil-

adeleptiia gentlemen to form a company to build and oper-

ate water, electric light and gas works and street railroads.

The Lyric theatre, London, has a complete electrical

installation including everything designed for theatrical

effects. The arrangements on the sta^e are excellent, and
the light from ihe battens can be varied both in intensity

and color. No limelights are used, the necessary effects

being produced by portable arc lamps. There is not a

single gas jet anywhere on or near the stage, and the plant

has run for .:i months without the slightest breakdown.

All of this is considered wonderful in England, though in

this country equally good plants can be found in all the

theaters in large cities.

About two years ago a number of prominent capitalists

of Havana organized the Spanish American Light & Power
company with the intention of establishing a small electric

light plant for their own immediate use. Westinghouse
apparatus, consisting of two 750 alternate current dynamos,
was at once installed at the company's central station in

Havana, and the operation of the plant was hurried as

quickly as possible. But even before all the wiring had
been completed the Havanese became convinced of the

great boon afforded them by a general introduction of the

novel system of illumination. The result was that the

Westinghouse company received a telegraphic communica-
tion asking whether it were possible to ship at once by
express alternating current apparatus, exciters, switches,

etc., for a capacity of 3,000 incandescent lights. The
Westinghouse people at once replied in the affirmative.

The following day the entire plant, an express package of

many thousand pounds, was shipped to Havana and
immediately upon arrival the plant was put up, gu'ing

the company a lighting capacity of over 4,500 incandes-

cent lights. Since then the company has been doing a very

profitable business and electric lighting has constantly

increased its popularity The demand has steadily grown
until it has now again become larger than the company is

able to supply, and again enlargements have to be made.
The Westinghouse Electric .S: JNIanufacturing company is

now preparing for early shipment an increase to the plant

of alternating current apparatus for 1.500 lights. This
will give the central station in Havana a capacity of 6,000
lights.

The suburban village of Hollis, L. I., a mile east of

Jamaica, has electric lights. The remarkable thing about
this display, says the New York Sii/i, is that the light is

produced by no dynamo or other machinery, but by a sys-

tem of primary and secondary batteries on the same prin-

ciple as in telegraphy. This is the invention of William
P. Kookogey of 97 Pulaski street, Brooklyn, superintend-

ent of the electric signal system of the West Shore Rail-

road. The plant occupies a space 16x3 feet in an outhouse

attached to the premises of Superintendent F. W. Dunton,
known in New York as the President of the Corbin Bank-
ing company. Hollis has about 300 inhabitants and forty

houses. Streets and dwellings are both lighted by the new
system. There are twenty-three street lights at present in

operation, each of about 25-candle power. Thirty more
street lamps have been ordered. "It is the first practical

attempt to light the streets of a to\Tn with electricity with-

out a dynamo," said Mr. Kookogey. "I believe it will

revolutionize the lighting of small towns. My system is

advantageous only for lighting a thousand lamps. In cities

requiring more lamps than this. I would recommend the

dynamo, as the cost of labor with the batteries would be
too great. We can put in a plant for 300 lights at a cost

of $r,ooo. The labor of only one man is necessary to look

after such a plant burning only part of the night. We pay
$4.3 a month for labor. We have already got 219 subscrib-

ers for such a system at Bergen Point. If we can get 500
subscribers we shall put in the system there. Mr. Dunton
is also making arrangement to light some of the streets

of Jamaica from this plant. He will charge them about

$1,121^ a month a light and make about 15 per cent. In

exchange for his putting up this plant, I have given him
the whole territor>-of Long Island." To run the lights at

Hollis two rows of fifty jars are required, and if the lights

are increased to 300 to light Jamaica three more rows of

fifty jars will have to be added. Ordinarily the lights will

give i6-candle power for houses and more than 20-

candle power for streets.

THE ELECTRIC MOTOR.
A franchise for an electric road at Oakland, Cal

,
has

been granted John W. Colman, W. D. English and others

An electric street railway company is organizing at

Fort Payne, Ala. Subscriptions for stock are now being

received.

The South Heights Rapid Transit Street Railway com-
pany, San Antonio, Texas, will build an electric railroad 2^

miles in length.

The Newport, Ky. Electric Street Railway company has

been organized with H. M. Healy, president, and H.
Buchanan, secretary and treasurer.

The Santa Clara. Cal-, supervisors have granted a fran-

chise for an electric road, which will be begun within six

months, and must be completed in iS months.

The Citizens' Electric Street Railway company has been
formed at Uniontown, Pa., for the purpose of establishing

and maintaining electric street railway lines in that city.

The West Lynchburg, Va , Land company has com-
pleted arrangements for building an electric road Power
will be furnished at present from the Piedmont Electric

Illuminating company's station.

The Electric Railway Supply & Construction company
has been incorporated at Chicago, to manufacture and sell

electrical goods; capital stock, $100,000; incorporators,

I. M. Berenston, M. A. Berg, and others.

The bills authorizing the Northern Central Railroad come
pany. the Union Railway company and the Cass Avenue
and Fair Grounds Railroad company to change their motive

powers to electricity, were adopted by the city fathers of St.

Louis last week.

The North Lincoln, Neb., Street Railway company has

been notified by the Westinghouse company that the dyna-
mos and attachments for the electric railway plant have

been shipped from the factory, and they will probably be
in Lincoln within a very few days.

J. H. Henry, who owns the electric railway at San
Jose, Cal., has purchased the Central street railroad of

Sacramento, conditional, however, upon the council g^rant-

ing a franchise for an overhead electric system. It is be-

lieved there will be no trouble about securing the desired

franchise.

In relation to street railway securities the London
Financial JVe7vs says: "It is possible to select secnri ies

in tramway companies which will yield a comfortable 5 per

cent. In the time to come, when tramway directors have

cut down their working expenses at least one-half by sub
stituting electricity for horses, the return must be pro-

portionately greater."

A few days ago the Lansing &: North Lansing Railway
line of Lansing, Michr, commenced operations, and ac-

cording to all accounts the electric system was entirely

successful. The company adopted the Westinghouse
electric railway system. A gentleman who was present at

the starting of the cars, stated that although the motor
men were all green hands, the cars ran without a hitch.

The opening of the line was quite an event in Lansing.

The Beatrice, Neb., Rapid Transit & Power company
filed articles of incorporation last week, and the council

passed an ordinance calling for a special election, granting

the company a franchise over the streets of the city. The
purpose of the corporation is to build and operate an elec-

tric street car line over South Sixth street, and thence

through the South Beatrice additions. If the franchise

is granted, the company promises to begin work within

sixty days.

The electric apparatus of the Knoxville Street Railway
company, Knoxville, Tenn., comprises eight Thomson-
Houston railway generators and the usual appliances for

their operation. Each generator is arranged so as to be

,
thrown in or out of action without interfering in the least

with the operation of the remainder of the plant. The
plant is rapidly nearing completion, and will be in opera-

tion some time at an early day. The electric railway for

which this plant is designed is 3.40 miles in length, and
five motor cars will be operated.

The Willamette Bridge Street Railway company, which

owns all the electric and steam motor lines on the east side

of Portland, Ore., except the road to Vancouver, and
whose lines cross both bridges to the Portland side of the

Willamette, has purchased the Transcontinental Street

Railway, Portland, which comprises seventeen miles of

double-tracked road, connecting with both bridges, and
the most complete system in the city. This will give the

Willamette Bridge company a system of forty miles, reach-

ing the north and south and east and west limits on both

sides of the river, and connected by electric lines across

both bridges. It is intended to run the lines to Vancouver

when the bridge across the Columbia is completed, and
also to Oregon City.

The Detroit car of the Rae system which has been in

operation in Kansas City during the last few weeks, has

been giving satisfaction It has attracted considerable atten-

tion, and has been thoroughly tested. The result is satis-

factory to both the company and the public. A feature of

the system is the absence of noise in operation. An
electrical engineer of Kansas City gave the following re-

port of an examination of the system: "The single motor

of 30 horse power with its armature shaft running length-

wise of the car, geared into the countershaft which in its

turn communicates the motion to the axles by means of

bevel gearing at its ends, presents valuable features and

shows progress in the right direction. The load being

evenly distributed on both axles, the danger of stripping

the gearing is lessened, and the usual working strains are

equalized.'*

THE TELEPHONE.
The Bear Valley Land .S: Water company, of Redland,

Cal , has decided to build a telephone line from Redland
to Bear Valley Dam.

The Bell Telephone company has i 052 subscribers 10

Rochester. N. V. Although greatly hampered on account

of the trouble experienced in that city a few years ago. the

company is regaining public favor. The service is excel-

lent.

The Washington District Telegraph company has been
formed at Seattle, Wash.; incorporators, A. T. McCargar.
E. A. Stroui and R. B Albertson, of Seattle. The object

of the corporation is to construct and maintain a district

telegraph system, and its capital stock is $30,000.

The Cincinnati papers are talking about the pecnliar

actions of a young man of that city who is said to have be-

come insane on account of the telephone. He was always
excessively nervous, and when a telephone was placed in

the ofiice in which he was engaged, the constant ringing

irritated him, and finally drove him mad. His eccentric

habits called public attention to him. He rushes into drug
stores, rings up the central and calls for his departed sweet-

heart. Not securing any satisfactory response he hurriedly

leaves the place and visits the next public telephone, re-

pealing the scene.

THE TELEGRAPH.
It is reported that the telegraph operators of the country

are endeavoring to organize another union. For several

weeks representatives of the Knights of the Key have been
holding secret sessions in New York. Those telegraphers

who promised not to join another labor organization when
they were reinstated after the great strike in 1SS3. will be
obliged to adjust their consciences in order to take ad-

vantage of the new movement.

The Chambers of Commerce of Hong Kong and other

large cities of China and Japan, have petitioned the govern-

ment to reject applications which will emanate from the

pending convention between the Chinese government and
the Eastern Telegraph company and the Eastern Exten-
sion, Australasia and China Telegraph company. Limited.

The petition complains that the convention has for its

object the monopoly of telegraph business between China
and the outer world, and that the continuance of present

extreme rates for the transmission of messages must prove

detrimental to commercial and other interests generally.

Miscellaneous Notes.
The rules of the Pacific Insurance union for the installa-

tion of electric light and power, approved July 15, have

been printed in neat pamphlet form.

During a thunder shower, the front of the Washington
hotel, Galconda, III , was struck by lightning, severely

injuring several persons, last week. Several others were
badly shocked, as well as some horses that were hitched

near by.

The New York Worlii advocates the adoption of the

electric system of voting by legislative bodies by means of

which the members would only have to touch a button on
their desks and their votes would be recorded in the pres-

ence of the assemblage on a tablet in a conspicuous posi-

tion. This would save much time, and would greatly

expedite the work of legislative bodies.

An exchange publishes the following: "The electric

cane is in reality a beneficent invention. It consists of a

cane in the interior of which is stored a large quantit>' of

electricity. Until a spring in the handle is pressed the cane

is as harmless as any other cane, but if this spring is

pressed, and at the same moment a person is touched with

the ferrule of the cane he receives a shock that will stun him
for the next twenty minutes without doing him any per-

manent harm. The same apparatus is also placed in the

handles of umbrellas and ladies' parasols. With this in-

vention a man can protect himself, not only from assault

but from casual bores. A robber demands your purse as

you are walking home at night. You simply touch him,

accidentally, as it were, with the end of your cane, and then

proceed slowly and peacefully on your way. leaving him
stretched on the pavement. Or a bore buttonholes you,

ignorant that you carry an electric umbrella. Presently the

bore drops insensible on the pavement, and you leave him
to the curious inspection of the public, knowing that pres-

ently a policeman will appear to arrest him on a charge of

drunkenness or apoplexy. The name of the inventor of

this inestimable weapon is not yet known, but he i^; sure to

reap the gratitude of every intelligent man and woman in

civilized lands.'' Joe Mulhatton may be able to furnish

additional information.

Business Mention.

R. J. White has opened an office at 52 Wall street, New
York, where he is prepared to display his chair for street

car rails, and demonstrate its many advantages.

Henry C. Eddy, Western agent for the Consolidated

Electric Storage company, 170 La Salle street. Chicago,

has decided to handle general electrical supplies.

J. H. Bunnell & Co. of New York, report very large

orders for the Burnley dry battery, which is pro\nng a

great success. Mr. McLaughlin will represent the com-

pany at the Detroit Telephone convention.

It is stated that the Abendrolh & Root ^[anufacturing

company, 2S Cliff street. New York, has just received an

order from the Edison Electric Light company of Phila-

delphia, Pa., for 1,000 horse power Root boilers in addi-
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lion to the large number of these boilers already installed

in this well-known electric light station.

The Kiver *V Rail Electric Light company. New \'ork.

is already rcrei\-ing unsolicited orders for its electric cars.

Some of the largest street railway capitalists have visited

the exhibition road at Fort Hamilton, and expressed their

great inlercsl in the system. Si.x storage battery cars were
ordered for a western city after the tiial last week.

F. O. Kusling has been appointed special agent of the

Connecticut Motor company of Tlantsville, Conn. Mr.
Rusling will represent the company at the Edison conven-
tion at Minneapolis. The company, having increased its

capital stock, intends to increase its facilities for manu-
facturing constant potential motors and generators for

which it already has a large trade.

The Law Telephone company of Isiew York reports an
unprecedented business. It claims to have sold more bat-

teries during last month than in the entire year of iSSy,

, which was one of its best years. Mr. Childs will represent

the company at the Telephone meeting at Detroit. The
company will have an exhibit at the Mississippi Valley

Medical association convention at Louisville, October S,

9 and 10.

E. S. Thomassen of London, has written an interesting

letter relating the observations and experiments of Capt.

John Ericsson on the question of hot bearings, as reported

by Captain Ericsson. After many years of study, the cap-

tain announced that he had found an alloy for bearings.

He had tried it and, as a result, pronounced it "just the

thing." Walter \V. Evans, who had been associated with

Captain Ericssor in his researches, declared it "a boon
that would enable us to get more revolutions out of an en-

gine, and attain greater speed without drawbacks." These
e.xperiments resulted in the discovery of Magnolia, which
has since attracted so much attention in engineering circles.

The Western Electric company has issued the following

circular: "We solicit your orders for double arc lamps.

Our double lamp has no tinely-geared clock work; no close

fitting sliding solenoid cores; no steel pinions or pivots to

rust and slick; no gearing to clog with dust. It is practi-

cally and theoreLically the simplest and best constructed

double arc lamp, and the only double arc lamp manufact-
ured for both high and low tension currents. We offer to

furnish companies using low or high tension systems with

new double arc lamps guaranteed to work satisfactorily,

and will guarantee against loss on account of suits for al-

leged infringement of patents."

The assortment of testing instruments shown by the

Great Western Electric Supply company, Chicago, is sread-
'

''y growing. During the past week a number of Wheat-
stone bridge sets mounted in compact cases, were added.

These have sensitive galvanometers with arrestment for the

needles, and are carefully calibrated. The detector gal-

vanometers, portable magnetos and speed indicators in

stock and the voltmeters and ammeters under way, form a

fine collection of apparatus. Judging from the popularity

of the Cutter E. L. insulator sold by the company, the

blackening of ceilings by arc light wires should be less fre-

quently met with than heretofore. This unsightly effect

decreases rapidly as the distance between the wires and the

ceilings becomes greater. In many cases the saving in

calciminer's bills will entirely pay for the insulators where
Cutter's E. L. foi"m is used.

The Novelty Electric Supply company of Cincinnati,

Ohio, Is one of the younger companies which have embarked
in the electrical supply business during the past year, but

its business has grown steadily, and has already reached

verv large proportions. The factory is now running time
and a half, and still the company finds itself unable to keep

up with orders. It is making a specialty of rewinding
armatures and fields for electric light and electric railway

plants, and hn on hand now over twenty armatures for re-

winding and more are arriving at the factory daily. Mr.
George U. Edgar, formerly connected with the Hawkeye
company, has accepted a position with the Novelty Electric

Supply company as traveling salesman, and is receiving

very large orders daily. Among a number of very large

sales recently made by the Novelty company it has closed

a contract with the VVhite Line Street Railway company of

Dayton, Ohio, for electric railway equipments, as well as

its combination pole-lops and iron poles. One of the re-

cent orders, received a few days ago. aggregated $12,000.

The Hall Engine company reports that its shop is crowded
with orders, aggregating 10,coo-horse power, largely com-
pounds. Among the orders are the following: Rochester, N.
v.. Street Railway company, 3 300-horse power triple expan-
sion, 3 150 horse power standard and i fio-horse power
standard; Buffalo Street R.ailway company, 6 300-horse

power double compound; Southern Railway company. St.

Louis, Mo., 5 150-horse power tandem compound; Edi-

son Electric Illuminating company, Brooklyn, N. ^'., 3
250-horse power double compound; Newark Electric Light

& i'ower company, 2 250-horse power double compound;
Harlan iV HoUingswOrth, Wilmington, Del., i i5()-horse

power standard and i loo-horsc power standard; Central

Passenger Railway company, Louisville, Ky
, 3 150-horse

powei standard; Walla Walla Cras & Electric Light com-
pany, Walla Walla, Wash., i KKj-horsc power compound;
American Waltham Watch company, Waltham, Mass., i,

30ohorse power double compound; Naugatuck Electric

Light company, Naugatuck, Ct., 2 icj-horse power com-
pound; Schuylkill Electric Railway company. Pottsviiie.

Pa. . I 1 50-horsc power standard ; Columbia Electric

Light company, Philadelphia, Pa , 2 100-horse power
tandem compound; M. J. Shields & Co., Moscow, Idaho,

1 bohorse power tandem compound; Essex Street Rail-

way company, Salem, Mass., i ir«)-horse power standard

and I 100-horse power tandem compound ; Amsterdam
Street Railway company. Amsterdam, N. V., i i.:5-horse

power standard; North West Electric Supply ^: Construc-

tion company, Seattle, Wash.. 4 35-horse power standard

and 1 150-horse power tandem.; City Gas Light company,
Norfolk, Va., i i25-horse power standard.

Electrical Patents.

Issued St-ptember 2, 1S90.

•*35.42i. Battery Compound. Ernest M. G. Hewett,
Newton, Mass.

435.424. Electric Switch. Charles \V. Huntington, Bal-

timore. Md.
435.43S. Telephony. Thomas D. Lockwood, Melrose,

Mass.

435 440. Automatic Electric Annunciator. John W.
Luthe and Alfred E. Jeavous, Cleveland, Ohio

435.447- Electric Conductor for Street Railways. Luther
M. Perkins, St. Louis.

The invention relates to improvements in electric

conductors and means for transmitting the current

therefrom to the motors employed for propelling street

railroad cars. Its object is to protect the undergrnund
wires and prevent leaking of the current.

435.471- Electric Railway Closed Circuit System. Malone
Wheless, Nashville, Tenn.

435,482. Block Signal System. Mahlon S. Conley, Chi-

cago, 111.

The prime object of this invention is to utilize the

static discharge of one local circuit caused by the break-

ing thereof for operating instruments for controlling

the current through said circuit, and also through
another corresponding local circuit at the opposite end
of the block, whereby upon the breaking of either local

circuit the signaling devices contained in both of them
will be operated so as to become alternately visible and
invisible.

435,486. Conduit for Electric Railways. William R.
Elliott, Kansas City, Mo.
The invention consists of a casing having flexible

pieces in one side, a conductor within said casing, and
metallic bars passing through and held in place by said

flexible pieces, the inner ends of the bars being norm-
ally below and out of contact with the conductor.

435,487 Electric Conduit. William R. Elliott, Kansas
City, Mo.

This invention relates more especially to that class of

electric conduits having a slot through which projects

a device similar to a trolley carried by a moving car,

and by means of which one or more currents are car-

ried upward to the car.

435.490- Automatic Electric Switch. Theodore M. Foote,

Boston, Mass.

435.503. Commutator. Charles A. Lieb, New York,
N. Y.

435.504- Commutator and Process of Making the Same
Charies A. Lieb, New York, N. Y.

435.505- Suspender or Support for Overhead Wires.
Charies A. Lieb, New York, N. Y.

435,516. Electric Signaling Apparatus for Preventing Col-

lisions between Railway Trains. Theodore Perls,

Wurzburg, Germany.

435. 51S. Apparatus for Preventing Incrustation in Boilers.

John Pollock. Belfast, Ireland.

435.5-5- Regulator for Dynamo Electric Machines.
Charles E. Scrlbner, Chicago. 111.

The invention consists In mechanism whereby the

brushes are moved backward and forward automatically

upon the commutator as the strength of the current

varies so as to maintain the current at approximately
a given strength.

In the regulator employed, the power for doing the

work is not dependent upon the strength of the current

or of any electro-magnet, an electro-magnet merely
serving by the change in position of its armature to

control the operation of the regulator, which is driven
continuously by well-known mechanical means.

435.526. Regulator for Dynamo Electric Machines.
Charles E. Scrlbner, Chicago, 111.

This regulator consists of a screw, a nut upon the

screw, and mechanism for driving the screw and nut
alternately or both together in the same direction,

whereby the brushes upon the commutator are moved
back and forth or held at rest, in response to the vari-

ations in the resistance of the lamp circuit.

435.527. Regulator for Dynamo Electric Machines.
Charles E. Scrlbner, Chicago, 111.

The first claim follows:

"The combination, with the revolving trigger devices,

of the nut and screw carrier driven thereby, adjustable

arms and an electro-magnet for actuating the same,
and the dogs carried upon the adjustable arms, where-
by the position of the dogs may be adjusted and
brought alternately into the paths of the triggers to

trip the said triggers as the strength of the current

rises above or falls below the normal."

435.53*J- Electric Conduit. Herbert N. Curtis, New
York, N. \.

435,545. Automatic Regulation of Electric Circuits.

George B. Prescott, Jr., Newark, N. J.

435.550. Electrical Measuring Instrument. George W.
Walker, New York. N. Y.

435.558- Railway Signal. William F. Z. Desant, New
Vork, N. Y.

435.559- Upward Pressure Contact for Electric Railways.

John A. Duggan, Huincy, Mass.
The invention consists of a trolley or wheel for con-

ducting an electric current from an overhead wire or

cable to the motor of a vehicle to be propelled by elec-

tricity, means for supporting the trolley so that it shall

adapt itself to the variation of the position of the vehi-

cle with reference to the wire or cable, and a reversing

mechanism whereby the arm supporting the trolley

may be readily reversed.

435.578. Switch for Incandescent Lamp Sockets. Waldo
C. Bryant, Bridgeport, Conn.

435.582. Workman's Time Recorder. Frederick L. Ful-
ler, Norwich, Conn.

435,629. Apparatus for Covering Electric Wires. Alfred
G. Holcombe, Long Island City, N. Y.

435 639. Electric Moror. Ilirry H. Blades, Detroit,
Mich.

435.640. Means for Supporting Storage Batteries on Rail-
way Cars. Harry 11. Blades, Detroit, Mich.
The object of the Invention is to provide a means

for supporting secondary batteries from the body of a
car in such a w.^y as to obviate the necessity of alter-

ing the car body or of employing a special truck
adapted to supporc the batteries

Of the twelve claims the tenth Is given:
"The combination, with a railway car, of a frame for

supporting secondary batteries, said frame removably
attached to the car body and provided on each side
with a longitudinal side bar having cushions adapted
to rest on the saddles."

435.641. Electric Railway Car. Harry H. Blades,
Detroit, Mich.
The invention consists in the combination, with the

car wheels, of a series of car wheel brakes, a worm
gear connected with the brakes, a rod having a worm
engaging the worm gear, and a vertically arranged rod
at the car platform for simultaneously applying the
brakes to the car wheels.

435.642. Electric Railway Car. Mark W. Dewey, Syra-
cuse, N. Y.

435,643 Method of £lectric Welding. Mark W. Dewey,
Syracuse, N. Y.
The Invention consists, essentially, in electrically

heating the material at the junction to soften the same,
as by p issing a heavy electric current from one side to

the other of the joint, and then, when the material is

properly heated, subjecting the joint to a force tending
to compress and twist the same.

435,644. Method of Electric Welding. Mark W. Dewey,
Syracuse, N. Y.

435,660. Manufacture of Filaments for Incandescent
Lamps. Vincent M. Hobby, New York, N. Y.

435,662. Electric Raflway. Rudolph M. Hunter, Phila-
delphia, Pa.

435,668. Electric Cigar Lighter. John Roberts, Pitts-

burg, Pa.

435.679. Method of and Apparatus for Producing Musical
Sounds by Electricity. George Breed, U. S. Navy.

435. 6S7. Means for Charging and Using Secondary Bat-
teries. Thomas A. Edison, Menlo Park. N. J.
The invention consists in the combination, with

secondary batteries and translating devices supplied
thereby, of a dynamo electric machine provided with
means for regulating its electromotive force for re-

enforcing said batteries as their electromotive force
decreases.

435,688. Process of and Apparatus for Generating Elec-
tricity. Thomas A. Edison, Menlo Park, N. J.

435 689. Telegraphy. Thomas A. Edison, Menlo Park,
N J.

The object of this invention is to utilize sections of
the line only or independently of other sections for the
induction signals, while the entire line is employed, as
heretofore, for the ordinary Morse signals.

435.'^90. Method of Making Armatures for Dynamo Elec-
tric Machines. Thomas A. Edison, Llewellyn Park,

N.J.

435.695. Electric Current Indicator. Albert B. Herrick,
New York, N. Y.
The invention consists in an electric current indi-

cator, of a coil, a pivoted ring movable therein and a'
plate armature carried by the ring.

435,700. Device for Controlling the Current of Electric
Generators. Harry W. Leonard, Chicago, 111.

The last claim is:

"9 The combination of a storage battery, a motor
connected therewith, and a generator in series with the
storage battery and driven by said motor."

435,744. Electric Motor. Henry Groswith, Philadelphia,
Pa.

The invention consists of a field magnet having inner
and outer cores respectively, wound with coils con-
nected In opposite directions, an armature having two
sets of windings, separate commutators and brushes
therefor.

435,801. Railway Signal. Michele Cortese, Philadelphia,
Pa.

435,851. Telegraphy. Alexander Muirhead. London, En-
gland.

435,866. Push Button. George li. Streichenberg, Pueblo,
Colo.

435,870. Suspending Device for Overhead Electric Con-
ductors. Elihu Thomson, Lynn, Mass.

435.872. Pole for Electric Wires, Edmund Verstraete,

St. Louis, Mo.

435.379- Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

435.893. Electrical Signaling Apparatus. Adin A. Hatch,
Kansas City, Mo.

435.894. Electrical Signaling Apparatus. Adin A. Hatch,
Kansas City, Mo.

435.896. Electrical Indicator. John W. Howell, Newark,
N.J.

435.897. Electrical Controlling and Operating Apparatus.
Edward H. Johnson, New York, N. Y.

435.898. Electrical Controlling and Operating Device.
Edward H. Johnson, New York, N. Y.

435.899. Electric Current Regulator. Edward II. John-
son, New York, N. Y.
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EtfOBNB E. Phillips, Pteaident. W. H. Sawtke, ESeo'y and Electrician.

AMEUICAir ELECTRICAL WOEKS,
PROVIDENCE, R. I.

Manufacturers of Pat«it Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office, 10 Cortlandt Street,

p. C. ACK]EBMAN, Agent. '

Edgene F. Phillips, President. John Careoll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(tmiTED.)

Office and
Factory,f [St. Gabriel Locks, Montreal, Canada.

- MANTTFACTUREES OF —

ELECTRIC LIGHT WIRE,
Magnet Wire, OfBce and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

AIX SIZES

AND
QUALITIESMICA

For Electrical Purposes.

EUGENE MUNSELL & 00..

218 Water St., New York.

Make

Anything
IN BRA5 5

Turner Brass Works

lasall&avc

CHICAGO.

FARADAY CABLES.
cc 99

Insulafion Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspkctoe of the Boston Fire Under'wrlters* TTnioii, Tinder date of March
19, 18S6, he says : "A Thoroughly Keliable and Desirable Wire in Ei'ery Bespect."

The rnbber osed In Insulating oar wires and cables l3 specially chemically prepared, and is guaranteed
to be waterproof, and will not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not afEecled by beat. The Insulation is protected from mechanical Injury by one or more hralda and the
whole slicked with Clark's Patent Compound. Trhich Is water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable when, all others fail. We are prepared to furnish Single Wires of all
^nges and diameter of insulation for Telegraph, Telephone and Electric Ligbts from stocK. Cables mad«
» order.

^EASTERN ELECTRIC CABLE COMPANY,'"
61 and 63 Hampshire Street, Boston, Mass.

« HERBEET H. E0STIS. ElectricianHENUT A. CLAEE, General Manager.

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our light DonMe Dynamo Belts are alirays made &om centers of irliole

hides extra stretched.
' W . H . SALISBURY & CO.. ChicaEO, 111.

A. H. GARDiNBR CO., Mllwankee, WIb.
TODD ,5: STANLEY CO., St. Lonie, Mo.
ENGLISH, MOBSE & CO., KanESS City, Mo.

f Main Honee, Indianapolis.
E. C. ATKINS & CO.,-! Brancli Honee, Memphie, Tenn.

( " " Chattanooga, Tenn.

TTT-ESXESaW .A-G-Elsras ;

I

THE!

Crocker-Wheeler
PERFECTED MOTORS

Develop Full Power at Half Ihe Speed of other

Makes and are, Therefore, Noisefess.

WORKS:
14tli, Washington and 13th Streets,

NEW YORK.

WILL A CONSTANT 16 C. P. LIGHT. DURING
GUARANTEED LIFE OF LAMP, IMPROVE
TOUR SERVICE?

NEW CATALOGUE READY.

The Santieam Incandescent liamp Co., Cor. Bandolpb and Caoal Sts., Chicago.

We Claim to Mannracture

Is the recognized Best Substitute
for Hard Rubber in the market, and
aEed by the leading Electrical Houses
In the connlry. We mannfactore all

kinds of

mmm mm\i\,
also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

1;^ Covers and Fittings, Switch Bases^^ and Handles. Cut-Outs, Beh Boxes.

Annunciator Dials and Handles, Push

Buttons, etc.

; VERY MATERIAL Wanted by the Electric Trade. Send for Estimates and Prices.

THE FIBRONE MFG. CO.,
Office, 35 ^Varren St. Factory, 300 and 303 Monroe St., NETT fORK.

vlON/^

_TaADE tdABK.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

X^oir .^ex-lal, Stx'fcszua.x-lzi.e, A.xi.ca. XTxxd.ex-sx'O'u.xi.d TTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOX.

THE OKONITE COMPANY, . - - |3 Park Row, NEW YORK.
BRANCHES; Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

'Pf^'riTr ELECTRIC MANUFACTURING CO.,
l^mAl^L^r W^^^ JL MANUFACTURERS OF

p aUTOHAIIC ELECTBIC MOTORS
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of

Management, Remarkable Simplicity, Etc., Etc.

For Electroplating, Electrotyping, Copper Eefining, EtCi

BRANCH OFFICE;
NEW YORK, S3 Church St. BOSTON, 111 Arch St. PHILADELPHIA, SOB Commerce St.

KANSAS CITY, Rialto Building. NEW ORLEANS, 78 Customhouse St. CHICAQO, 329 Roohery Building.

The EDDY ELEOTRIO MFG. CO., - Windsor, Conn.
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EsTABLIsnED IN 1861.

B. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD SLICTEIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BRANCH 8T0BK-

2134 Michigan Avenue.

l^lll

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam

Boilers. Catalogue on application.

STILWELL&6IERGBMF6.C0.,

DAYTON , OHIO.

"ImproveQ" Automatic Burner.

PATENT LIFT-OVER PENDANT BDBNER,

AUTOMATIC BDRNER KEYS.

SPARK COILS.

DESK PnSH BDTTONS

EMPIRE CHINA WORKS,
144 to 156 Green St., Greei Point, Brooklyn, E. D., N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

SAvitch BaAes, Cat-Oat Boxep, Cleats, Circuit Breakers,
Bashines, Koobs aad other Inealatorb.

The tody of our goode le made non-rondnctive. Our ware Is the meet
denee and is consequently ihe most ron-abeorbent that can be prodnced,
being theTRUB HARD PORCELAIN.

MANUFACTURERS OF AND DEALERS IN

Electrical Instruments and Supplies,

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Bailtvay Goods a Specialty.

(SEND FOB CATAI.OG1JB ANO 8PBCIAX. PBICEIJI.

F0REF(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Luee DynamoB and Motors for Special Work
built to Order. Coal Mining Ilaalage

a Specialty.

ELECTRIC LIGHT REPAIRING.

SYNOVIAL DYNAIVIO OIL.

SECOND TO NONE.
Free from gum or aclde. By refllterlng can be

need contlnoally. Adooted by the largest Elec-

tric Plants of the West.

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples.

Office of CHIEF OF POLICE,

POLIfE DEI'ARTMKNT.
MONTnOMERT. Ala., Sept. 2, 1890.

The City of Monteomery, Ala., contemitlateB
pottlog Qp ft Police Alarm and bigiiel Telegrnph,
and iDvIie corresponOf-iice from nmnufBcturer.-H

and patentees of the dlfftirent syeti'ins. Address

B. B. JOHKPH,
Chairman Police roromlttee,

Blontsomery, Ala.

Vnil matte a mistake if .vou don't buy your Electrical

luU Supplies from F. & K, Clevelana. O.

LOOK AT TH£SK PRICES :

12 00 Dry Batteries, larce size. $0.83; f2.00 Iron ^s
Bells a-lnch, 4'JC.; 15c. toronze Push Buttons. 2oc.; i!5c.

Wooti Pusti Buttnns, assorted, ic; 50c. Switches, one

point 10c. ; 40c. Bell Hangers' Staples, per lb. 9c.; 1^1 00

Lecianche Batteries, best made, 44c. ; ?:J.15 Spark Coils^

8 Inches, |1.50; $10.00 Medical Batteries. $3.50. Send

for Catalogue No.O.

Fletcher & Fletcher Electric Co., Cleveland, 0.

POND

FRANK T. BROWN, Late

PRINCIPAL EXAMINER ELECTRICITY,

D. S. PATENT OFFICE, •'<"'<'^

Butterwortli, Hall, Browi & Siitli,

Patent Attorneys,

26-26 HONORE BUILDING. • - CHICAGO.

Two complete seta of U. S. Klectrlcal Patents.

FOR SAI^E,
One 15 -light 50 yolt Dynamo
One 26-light 60 yolt Dynamo
One 50-light 50 volt Dynamo
0ne75-light 110 volt Dynamo
One 100-light 110 volt Dynamo
One 1 50-light 110 volt Dynamo
Including Lamps and Holders.

EIMCINEERIIMC CO.,
ST. LOUIS, CHICAGO,

KANSAS CITY,
OMAHA, DALLAS, TEX.,

SEATTLE, WASH.
ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE.

SPECIAI.TIES :—Armington & Sime Engines, Steel Boilers, Slantlard Rocking and Sbeflleld
Grates, Lowe Heater, Uoppea Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Offlce for Latest Catalogue.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETERS

For Oircct and Alternating; Currents.

'P NEW PORTABLE TCCTlUn CCTC
COMBINATION IlOiIIiU OCIO

TATitli Oa-lTranometers,
We pay special attention to recalibrating Ammeters and

VoltmeierP,

Send for.Catalogue 1 --GG of Electric Test Instraments,

QUEEN & CO., PHILADELPHIA.

I. W. COLBURN & CO..
FITCHBURC, MASS.

ELECTRIC MERCHANDISE CO
II Adams St.. ^£11.,, CHICAGO. ILL.Pullman Building,

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.

Cataloenes Furnished. Coppespomaence Solicited.

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

ELECTRICAL

BOJS.
Send For New and Complete Catalogue.

Electrician Publishing

Company
6 Lakeside Building, - CHICAGO.

festern Electrician

8I.OO.

GEORGE P. BARTON,

LAW OFFICE,
226 DEABBOBN STREET,

CHICAGO, ILL.

Patent and Trademark Cases

THE JOHN T.NOYE MFC CO. BUFFALO. N.Y.

FAIRBANKS, MORSE ^ CO.,
St. Louis, Chicago, Kansas Cily, Denver, Omaha, St. Paul
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CELE-BRATED W^AXER ^VHEEL as particularly adapted to their use,

on account of its remarUubly steady motion, nicfh ^pectd
and ereat Efficiency, and !arp:e Capacity, for its d»ameler,
being double the Po^ver of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, of use*
ful effect ;£'uaraiiteed.

!$EIifl> FOB CATAl.O«rE AXO PARTICriiARS.
Our Horizontal "\nctor" is highly recommended, as no geai; are required,

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12-inch VECXOKlXlJRBl^ES arranged on a horizontal shaft with Cast-Iron Flume. Draft

Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared lo furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

-GRADE/^i A^DE^ f^JIDRON CO., MAKERS o^ HIGH -GRi

IJGHTIN'

BLECKERT & NELSON,
MANUPACTUBEEB OP

Electric UgU and Combination Fixtnies,

We make a epecialty of fornislilPfi; the trade with
Electric Bracke'8, Electroliers, Po' tables, Com-
bina'ion Brackets, and Bmall fixtures of all kinds.
Being manofdcturere we can g.ve lowest prices.

OFFICE AND PACTOKT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Complet

NGLISH, MORSE & GO.

WM. 8 TURNER. J. I^ESTER WOODERIDQE.

WOODBRIDGX: & TURNER^
Electrical Engineers and Contractors.

COalPJbETE BqCIPMEBT OF ELECTBIC BAXLTVAYiS

.

Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Bnbmitted,
74. CortXa,ia.<3.-t Street. TSe-w "Vox-Is..

ELECTRICAL WOOD.

Tel<*sraph
Telephoii**
Electric Light

C. H.

CROSS L ARIMS

HOLMES & CO.
Room 410, Com'l Bid's. St. Tenuis, Mo.

LAWINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

Incandescent Lamp Co.,
19 12-19 1 4 Olive Street, St. Louis, Mo.,

hahhtfactubebs of

IHCANDESCEHT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

^33j.-y 3VCci/aitxfaot'u.x-ex-s of Z'lix'e CJoi^iyGr Tesaa.x^ex'ed. for

Brush Copper, Commutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General OffioB and Factory, NORTH EAST, FA.
Fastem Seles Office. 35 Broadway. NF'W TOBE.

'Western Sales Office, 225 Dearborn St., CHICAGO.
North Western Sales Agent, G. W- 'WilllBna, DETROIT. MICH.

FACTORIES: WATERBURT, CONN.
MAKUFACTURBRS OF

BARS AND INSUIiATZSD TTITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomeljr finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

UEjt».«

PATENT
a
K.K.

PF LiNE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establistiment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of n.T^TI.A.TElS, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE WORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHIA, PA.

DOUBLE ARC LAMPS.
No finely geared clock work. No close fitting sliding solenoid cores.

No steel pinions or pivots to rust and stick. No gearing to clog with dust.

Practically and Theoretically the simplest and best constructed Double Arc Lamp.

The ONLY DOUBLE ARC LAMP MANUFACTURED tor both High and Low Tension Currents.

We offer to furnish Companies using high or low tension systems with new double aic lamps, guaranteed to work satisfactorily, atd
wilh guarantee against less on account of suits for alleged infringtttdit of pa'enis,

WESTERN ELECTRIC COMPANY,
CHICAGO, NEW TORK, liONDOBf, ANTWERP, BERLIX, PARIS.

The New American Turbine Water Wheel.
PAETIOUIAELT ADAPTED TO DEirDTG

ELECTRIC LIGHT AND POWER STATIONS,
Oa account of its high efficiency at all stages of gate, steadiness of motion and

easy working gate, the conatraction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

PPUn rnp PIlTm nrllF I'l'^'rating various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS GO.,

DAYTON, O.
SUCCESSORS TO

STOUT. ailLLS &. TEMPI.E,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol ill makes, a relic of

the Past, that vanishes before the new

^'Triple" Carbon Lamp
ADIPIED FOR iU. DA? OR ALl NIGBT LIGHTING.

Firjt C5St much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Send foe Fuethek Pakticulaes to the

SPERRY ELECTRIC CO.,

10!! to 807
t'AXAIi BT.,

CHICAGO.

SPEAKIE TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical ^

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO., 'E*
2 1 , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyn, N. Y.

^3^ Send for New Catalogue, out August 1st.

'"'EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

L^sfiiiaSP _

EI.ECTBIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE,
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The EVANS SYSTEM ^ DRIVING DYNAMOS.
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AS ITSED IN THE STATION Of THB HUTCHINSON (KAN.). IVATEB, LIGHT AND FOWJBK CO.

Write for Cataiogae "D" to THE EVANS FRICTION CONE CO., 85 Water Street, BOSTON.

]MClzi.lAt-u.x*e Xx3.oa.xi.c3Lesce2a.t

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We will Send Free. Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,

And how to operate them. Any intelligent boy can
operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

W. D. Sarqent, Presidf nt. Johk A. Babhett, Vlce-Preaident and Cons, Electrician.
E. H. Cutler, Treasurer and Manager. Frank A. Pebeet, Electrician,

THE ELEKTRON MFG. CO,
79 and 81 Washington St., Brooklyn, N. Y.,

'y

-MANUPACTUREBS OF THE-

PERRET
Automatically

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

ELECTRIC MOTORS AND DYNAMOS,
Regulated, Unexcelled In Simplicity and Durability. The only Machines having

Lamiflatefl Mi lapets
OF SOFTEST CBARCOAl IRON,

BY MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtained than Is possible
oiliemlNe.

Automatic Motors oi all sizes and for all pur.
poses, Automatic Dynamos
for Incandescent Electric

N^ i iL. iii-r—ff IJgbtlng. Isolated Plants
,Ei ^for Stores. Factories, etc.

^^ _J^ a specialty. Moisture-proot

„^^^^^-j,'^ :^^;_^d]^ Motors and Dynamos for
-T»^sjTi>er,j^ - f-^^ -T^ Ipuse in Mines and damp

places.

John A. Roebling's Sons Co.,
IMC.^XO'XTf^.A.Oa^XTZt.ESXl.S 0£^

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE. 171-173 LAKE STREET. CHIGAfiO, ILL.
Works, Trenton, N. J.

} }

GEO. C. BAILEY, Manager.
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THE BUTLER HARD RUBBER CO.,
S3 3V^©27C€^x" Streot, l>Jex\7'

PO80EMH NVPEBIOR ADVAXTAtiKH 1\ TIIR 31 A.\ T FACTl'BE O V

Esrerial/jf in articles adapted to electrical inffu^tries, having obtained the >ole right to uianvfactare HARD
Ri'BBBH und^r the valuable Patents fronted to WILLIAM KIEL.

All operations of sawing^ cutting, turning and polishing our new standards of

SU P P ^r D ^\ f\ A M ^\ T ftl F% I M ^\ ^^° ^^ performed with a lar^e reduction in the wear and tear of tools, and considerable saving of labor.^ ^ ^ I 5 i* ^i' *^ **" *^ ** " " ^^ Our new standards are of a richer black throug^hout. not subject to change in color, are tougher and
more tlexibie. do not become brittle with age. and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantaged, we also offer ad\'antages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
IMlll rpinain Ihp ina»t HBIitrarlor}' and eb«B|i«nC in the market, nneqnaled for strenelh. dnraliilify. Insnlalion and re»l8tuce to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANDFACTDRED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FRANKLl.N S. CARTER. CniS. M. WILKINS.
— TRADING AS

E. WARD W LKINS

PARTRICK « CARTER,
Manufacluren of and Dealers In Every Description of

Electrical Supplies.
SOLE PROPRIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.
BSTABLISHED 18S7.

Catalaeaea and Dlseoant Sheets irlll be sent to thiMe in the trade
npoB reeelpt of appUeatl«a and business eard.

SF»E1GIAIa AGEINO:^©
'for the sale or

PARTRICK SC CARTER'S
Patent Needle Annunciators

and Supplies.

DNITED EDISON MFG. CO, - San Francisco, Cal.

N. WEST. ELEC. SDPPLY & CONS. CO., - Seattle, Wash.

WOLFE ELECTRICAL CO,, - Omaha, Neb.

SOUTHERN DIST. TEL. & ELEC. CO., -

THE STANDARD GARDON CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric Light Carbons and 'Battery Material.

^ •f^

SCHUYLER APPARATUS
IF TOU WANT THC BEST

Arc t^igliting S^^tem.

[^5^.
•)•

W-'

Office and Factory, MIDDLETOWN, CONN.

Western Office, Room 456,
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondente Solicited.

POMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO.,
S229 La Salle Street,

Primary Batteries
FOR

Honsehold, Experimental, Scientiflc and other Purposes.

JAMES H. MASON,
MASDFACTPRINt? ELECTRICIAM.

Office, 63 Broadway, New York.
Factory, I 18-120 Park Avenue, Brooklyn, N- Y.

COMPLETE PLANTS FOB
SMALL STORES.

Office and Domestic LigbtiDg.

GREAT IMPROVEMENTS.

Anaranteeil as represented.

These Batteries aie in practical use,

and giving perfect satisfaction.

THE BARNES WATER EMERY

Tool Grinder.

It has no pumps. No
valves. No piping- to

supply it with water.

It has nothing- to gtt

out of order, is always

ready for use. It is

as easil-y managed as

a grindstone and will
give vastly better re-

sults.

Sold subject to .Tp-

proval. Send for futl

description and price.

W. F. & John Barnes Co., Rockford, III.,

Address No. 76l Ruby Street.

Barnes' Patent

m\m DRILLS,
20 to 32 inch swing, with both
worm and lever feed, self feed
and back-geared.

Barnes' Patent
ENGINE LATHE,
]5 inch swing, 6 foot or 8 foot
bed. These machints are made
a specialty in our factory.

Tliey have advantages not
found in other machines in
thi; line. It will pay parties

desiring to purchase or know
more about these machines to

send for full description and
prices to W. F. &. JOHN
BARNES CO., Rockford,
III., Address No.76lRuby St.

SAFETY SEAMLESS R«bbeb covered WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eiglllli St., ST. LOUIS.

EXCELSIOR ELECTRIC CO.
UANDFACTCBERS OF

Arc and Incandoscont Apparatus
FOR LIGHTING,

ArcMlncandescent Motors,
Electro-Plating and Electro-Deposition Hacliines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST ODTPDT, LEAST POWER REQDIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address;

WESTERN OFFICE: NEW TORK OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL. 115 BROADWAY, NEW YORK.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag*

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock

Over lO.OOO llotorn in nrtiial oporntioii.

F'.^KT OXJTIf'ITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print"

ing Offices, Factories and Entire
Buildings with Electric Power.

HEW EKGLiHD OFFICE, 63 OIlYer St., BOSTOH. PHIL&DELPBIA OFFICE, 38 S. Fonrth St. CHICAGO OFFICE, Phoenix Bnlldlng,

C. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

BALL
Standard.

Cross Conipound.

Triple Expansion.

Tandem Compound

AUTOMATIC£|^Q|||£CUT OFF
SELLING AGENTS:

C. R. VINCENT & CO.,
15 Cortlandt Street, NEW YORK.

J. W. PARKER,
'38 So. Fourth Street, PHILADELPHIA, PA.

COOLEY & VATER,
224 Washington Avenue, MINNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Home Insurance B uiid'g. CHICAGO, ILL

OMAHA ENGINEERING COMPANY,
Sheeley Building. OMAHA, NEB.

KANSAS CITY ENGINEERING CO.
KANSAS CITY, MO.

ENGINES for Electric Railways and Electric Lichtiimc.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.

EDISON MANUFACTURING CO.
J

EDISON'LALANDE BAHERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

MANUFACTURERS OF

PRIMARY BATTERIES for TELEGRAPH "MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

All <lealer.<i in Electrical (^applies keep, or Hlionid keep, tlie.te Cells in xtork. 11' nnakle to parcka»*e from tlealer.'ii in yonr
vicinity, commnnicate with ,y

General Sales
JAMES F. KELLY ^ Ae:ent, 19 Dey St., NEW YORK.
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^^°^^/>,

TRADE MARK.

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in ZSverything XZIjXSCTRICAIa.

oi..iiy.<jft.« smrnm electriml soppLrM.,i.s.-sT.LOiiis,iio.

JOHN STEPHENSON CO.,

STREET CARS
-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.

WE ARE HEADQUARTERS IN THE WEST

FOR ELECXRICJLL IBOOI^S.
SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSIecirician Publishing Co., 6 liaheside Bldg., Chicago, III.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.

WESTERN POWER CONSTRUCTION CO.,
GOBKBBPOBIDBjrCE 80LIGITKD. 144 ADAMS ST., CHICAGO.
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NOW READY! NOW READY!!
Third Edition Dynamo Tenders' Hand-Book, with moonlight schedule for 1890. Second Edition Incandescent Wiring
Hand-Book with additional chapters. An astonishing record: The rap'.d and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Fiiteen Thousand copies within Eighteen months, as follows:

Dynamo Tenders' Ilantl-Book.

Incandescent Wirins;

Ist Edition 2.500 Copies.

2d • 2000
3d " (Just ready.) 2,000
l.st " 2.500

Incandescent Wiring Hand-Book, 2d Edition . . . .(Just reaily.) 2,500 Copies
Ik'U Ilaniers' " " 1st " 2,.500

" 2d " 1.000

Total within Eighteen months 15.000

Bell Hanger's Hand Book.

BY F. li. BADT.

PRICE $1.00. 100 pages, 97 illustra-

tions, flexible cloth binding, type page

5!x3 inches. First edition exhausted, sec-

f nd edition now ready, making a total of

3.2.T0 copies printed to date. Just the

book for people engaged in selling. Install-

ing or handling electric batteries, electric

hells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. (tc.

TABLE OF CONTENTS.
VOLTAIC KLKCTRICtTY.

Contact Series.

The Voltaic or Galvanic Cell
Generation of Current.
Local Action.
Polarization.

DESCRIPTION OF BATTEEIBS.

The Smee Battery. The Grenet Battery.

The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Carbon Battery.
NlckelPlatlng Battery.
Fuller's Mercurj- Bichromate Battery.
The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

Classification of Batteries.

ELEMENTAKY DATA.

The Electric Current.
Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Connecting Batteries.

Cells Connected In Series.

Cells Connected in Multiple Arc.
Recapitulation.
Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Coils.

Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
Puph Buttons.
Buzzer.
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hets System.
The Western Electri.; Company's System.
The Double Wire System,
Partrick & Carter System.
The Electro-mercurial Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gas Lighting Apparatus.
Portable Gas Lighters.

Apparatus for Public Buildings.
Apparatus for Residences.
A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

BDNNING ELECTBIC WIBKS.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators.
Best "Time for Wiring.
Extra Insulation.

TESTINO IKBTRUMENTB.

Detector Galvanometer and the Maeneto
BeU.

Tests for Faults.
Bell Hangers' Tools.
Wire Tables.
Specifications for Wiring a Hotel.

Dynamo -Tenders' Band -Book.

BY F. B. BADT.

PRICE $100. First and second edl-

tions exhausted ; third edition now ready,

making 0,500 books printed to date, con-

taining additional pages and moonlight

schedule f jr 1890. 93 pages, 70 illustra-

tions, flexible cloth binding, size of type

page Six 3 inches. Designed for dynamo
tenders and linemen, stationary and ma-
rine engineers. Just the book for men
who wish to learn how to operate and care

for electric light installations. The only

book of the kind In the English language.

TABLE OF CONTENTS.
ELEMENT.\RT DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.

Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWER.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.
Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINEa.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Starting a New Dynamo.
Keeping a Dynamo In Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Itepairs to the Field Magnets.
Testing the Wire Coils of a Dynamo for

Contact against Iron.

DISEASES OF DYNAMOS.
Non-Generation of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
Trimming and Cleaning Arc Lamps,
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.
Ground Detector.
Switch-Board.

CIRCDITS OR L&ADB.

Outdoor Leads for Arc Lighting.
Outdoor Leads for Incandescent Lighting.
Arc Circuits Inside of Houses.
Incandescent Circuits inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMULATORS.—DESCRIPTION AND OPER-

ATION OF ACCUMULATORS.
SAFETY REGULATIONS.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

Incandescent Wiring Hand-Book.

BY P. B. BADT.

PRICE $1.00. Type page 5^x3 inches,

flexible cloih binding, 72 pages, 41 cuts,

and 5 tables, three of which are 12x18
inches. Tnese tables give at once and
without any calculations, the size cf wire
requ'red In eai^h case for any percentage of

loss. First edition exhausted, second edi-

tion containing additional matter now
ready, making 5,000 copies printed to date.
A timely book, containing full Illustrations

for Incandescent wiring and complete in-

formation concerning methods of running
wires, location of safety devices, splices,

Insulation, testing for faults, wire gauges,
general electrical data, calculating sizes of
wire, wiring of fixtures, elevators, build-
ings, isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire System.

METHODS OF RUNNING WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building is Being Con-

structed.

b. In a Completed Building.

LOCATION OF SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb,

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.
Conductivity.

Divided Circuits.

Work, Energy.

CALCULATING SIZES OF WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

Office Building.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges in Circular Mils.

Table No. 2, Electric Light Conductors.

Table No. 3, 50 Volt Lamps.

Table No. 4, 75 Volt Lamps.

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting.

BY PHILIP ATKINSOX. A. M., PIT. P..

^60 pagee, 13 mo. 104 lUuetrationa. Price $1.50

This book is a revision of the popular series

of articles which ran thrwigh the Western

Electrician under the same title. A
complete and comprehensive treatise on elec-

tric lighting giving the latest practical facts

with the least amount of technit-ality and

mathematical formuht; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricity a Mode of Molecular Mo

TION. FRI^'CIPLE3 OF TUE DyNAMO.
The Armature. The Commutator. Closed

Circuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cm-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Current Dynamos.
Principles of the Alternate Current Dynamo.

The Siemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Westing-
house Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausen Dynamo. The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-
lation. Quantity and Intensity. Electric
Units. The Volt, The Ohm. The Ampere.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement,
The Potential Indicator. The Deprez-Car

pentier Ammeter. Ayrtou and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Perry's Spring Voltmeters and Ammeters.
The United States Electric Lighting Co. 's Am-
meter. The Western Electric Co. 'a Ammeter.
The Curdew Voltmeter. Ayrton and Perry's
Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

The Aro Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jablochkoff Electric Candle.
The Jamin Electric Candle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-Duboscq Lamp. The Serrin
Lontin Lamp. The Brush Arc Light Lamp.

Tue Incandescent Lamp.
Reynier's Lamp. Early Experiments. In-

candescent Light Carbons. The Edison Car-
bons. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car*
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

Tqe Storage Battery.
Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
Plante Battery. Faure's Secondary Cell.

Chemical Reaction in the Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. Cause of
Buckling. Variable Resistance of Electrolyte.
Inspection. Formation of the Faure Battery,
TheJullen Accumulator.

Elkctkio Distribution.
Arc Light Distributiou. Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation. Series Multiple Installa-
tion. Combined Arc and Incandescent In
stallatlon. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current System. Meters. Fuses.
Switch Boards. Lighting Mines. Installa-

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building. CHICAGO.
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Electric, Gas & Street Railway
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List of all Central Electric Lieht ard Power
Stations, with Capital Stock, Ofticere, Systems
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List of all Isolated Electric Light Plants, with
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Power, if Electric, Cable or Steam, and Financial
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List of all Telephone Exchanges and Licenced
tJompanies, with Ofliceis and Financiil Standing.
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Nomberaud Kind of Lights, lionrs Bnrned, etc.

Rules and Requirements of all the Boards of
Fire Underwriters, Insurance Companies, etc.
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Monthly Corrections, $6; with Confldential Rate
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ELECTRICIAN PUBLISHING CO.,

6 Lakeside Baildine. CHICA60.

THE MONON ROUTE
Affords choice of Four {Vi Fast 'lYains each

way, commencing June 1, 1S90,

EVERY DAY AND SUNDAY, TOO
In Pullman's Patent Perfected Safety Veslibuled Buffel

Sleepers and Chair Cars betweeu

CHICAGO and the OHIO RIVER.
These are all solid Pullman trains of latest desiffu

and improvements, consisting of Elegant Day Coaches,
Chair Cars, Composite Cars, Dining Cars and the very
finest of Buffet Sleeping Cars, equipped with Pullman's
Perfected Safety Vestibules.
Trains from Cincinnati and the Southeast, and from

Louisville and the South, arrive at Chicago in ample
lime to connect with the morning and evening fast
trains for Jlilwaukee. Minneapolis, St Paul, Omaha
and all points in the Northwest.
Morning and evening connections made both at

Louisville and Cincinnati with the Fast Express Trains
of connecting lines for Memphis, Knoxrille, New
Orleans. Jacfcsonvilie and all points South.
At Indianapolis connections are made with all

diverging lines.

Special Features: Steam Heat, Electric Light, Per-
fected Safety Vestibules.
For rates, through and local schedules, address any

Ticket Agent of the Monon Route.

Win. F. Black, General Manager. I

TV. H. JIcDoel. Traffic Manager,
James Barker, General Passenger Agent.

|

C. B. HOLMES. WM . C. NICHOLS,
Preat. & Genl. Mgr. Secretary & Treaanrer.

G. W. GRIFFIN,

Superintendent of Construction.

T^^X

HazeltOD

Tripod

Boiler.

Is the quickest

generator of steam,

needs less repairs

tlian any other, and

Is the most eco-

nomical boiler in

use.

hM Iripoil Soilsr Co.,

170 TWEHTI-SECORD ST.,

CHICAGO, ILL.

C, M. & ST. P. R. R.
The Northern Summer Resorts

of "Wisconsin, Minnesota, Iowa and Dako-
ta, not forgetting tlie famous Excelsior
springs of Missouri, are more attractive

during tlie present season tliau ever before.

An illustrated Guide Book, descriptive

of a hundred or more of the choicest
spots of creation, on the lines of the
Chicago, Milwaukee & St. Paul R'y. will

be sent free upon application to A. V. H.
Cakpenter, General PaEsenger Agent,
Chicago, 111.

W. N. HoB&BT, Pres't. L. O. Maddux, Vice-Pres't and Treas.

J. C. HoBAET, Sec'y.

J. H. EicKERSHOPP, Snp't.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse Componnd and YalYeless.

T Obtained.

NOSBAll

m ECCENTRICS.

M STUFFING

m PISTON

MINIHUM.

PARTS INTER-

CMHGEABLE.

Tlie engine Is perfectly balaaccd and self contained; all ivearing; surfaces
are exceptionally larg^e, making it tbe most perfect blgb speed engine bollt.

THE TRIUMPH COMPODND ENGINE CO,
SOLE BUILDERS.

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRASER & CHALMERS, Agents, Salt Lake City, Utah ; Helena, Mont.

Over 105 Roads operated under
Our System, and that Successfully,

both Financially and Electrically.

EDISON

COMPANY,
Edison Building, BROAD STREET,

NEW YORK CITY.

ELECTRIC STREET

RAILWAYS.
Oar Electric system for Street Railways has beeo found to be the

most durable, reliable, economical and convenient.

New roads in course of construction going on in all parts of the

country.

Sailvoad managers an d Others interested in this business

are earnestly requested to correspond with us, to ffet facts and (7ata show-

ing the advantages and possibilities to be obtained by Electric Traction

over any other existing methods.

DISTRICT OFFICES:
NEW YORK, Edison Building.

SAN FRANCISCO, 112 Bush St.

PORTLAND, ORE , Fleischner BIdg.

TORONTO, CAN ., Bank of Com. BIdg.

CHICAGO. Rialto Building.

NEW ORLEANS, Cotton Exchange.

DENVER, Masonic Building.

BOSTON, 38 Pearl St.

C. H. ^ D. R. R.

BEST ROUTE

From CINCINNATI to the

North and North West.

C.,B.i£Q.R.R.
—IS THE

—

Best Appointed Line
—FOK REACHING THE

—

West, Northwest and Sontbwest.

:iAl_ -"/l-^ WORKMANSHIP
OF THE. BEST.

BECK AUTOMATIC ENGINE.

3;^ Taylor Mf"g Co. Chambersburg,Pa. ^^
'^ Complete Steam Plants a Specialty'^
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
ABJE IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON, BROOKLYN. ALBANY. SYRACUSE. TOLEDO, CLEVELAND.

MILWAUKEE . INDIANAPOLIS . ST. LOUIS. KANSAS CITY. ATLANTA.

DENVER, OMAHA. ST. PAUL and MINNEAPOLIS.

Under this Systefn operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LIGHTNING DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is new ready for delivery. It ivas used exolnsively by the Tirest End Company, of Boston, last

fvinter, and Is fully indorsed by them, and other companies who have used it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

BOSTON.
Oao .^.tletntlo .A.'sr&.

CHICAGO, ST. PAUL,
403 Sllale^r Stx>eet.
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Knapp Electrical Works
G-eneral TUFesteFxi Agents

Perkins Electric Lamp Ge.

ALL CANDLE POWERS.

TO FIT ANY SOCKET. ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

1=0R

TELEGBAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

6RIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

6RIMSHAW SPLICING COMPOUND.

ELECTRICAL SUPPLIES OF EVERY DESCRIPTION.
WE CAIiL SPECIAIi ATTEJfTIOJT TO -

THE DIAMOND

SWITCH AND FUSE BOX,

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

f
Franklin St. CHICAGO, ILL.
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HABIRSHAW WIRES, GABLES «nd CORES.

A HIGH GRADE OF RUBBER mSDLAm.
[CONTINUED FROM LAST WEEK.]

In our advertisement of August 30th we referred to the quality of Habirshaw Insula-

tion. Last week we gave a list showing a few places where it had been used. Below we
illustrate by full sized cuts some of the cores used in the insulations referred to.

N. J. CENTRAL RY. DEPOT.
(Underorouiid.)

BROOKLYN THEATRE.
(PLAalE Pboop.)

BROOKLYN EDISON E. L. CO.

((Jndkbsboond )

GOVERNMENT CRUISERS.

HARRISBURG, (Pa.) E. L. CO.

(Undbrgrodnd. )

BROOKLYN THEATRE

EDISON ELECTRIC LIGHT CO , Easton, Pa.

(Laid under Deua ark Rivbb.)

BROOKLYN EDISON E. L. CD.

(KEEi>f;(i Cables.) INTERIOR DEPT.. WASHINGTON. GOVERNMENT CRUISERS.
BROOKLYN EDiSON E. L. CO.

(Feeder Cablep.)

NOTE—The evenness and systematic arrangement exist in the originals, and are attained by the superior

methods employed in its manufacture.

The Habirshaw insulation fulfills all requirements in places demanding the
*^ BEST," and in that field finds no successful competitors.
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m Bsisi iiECTUcmm
STILL CLAIMS THE EXCLUSIVE RIGHT TO MANUFACTURE,

SELL OR USE

DOUBIiMmMtUMPS.

AfiAIN SUCCESSFUL
THE BRUSH ELECTRIC COMPANY

vs.
THE WESTERN ELECTRIC LIGHT & POWER COMPANY, et al.

(Western Electric System.)

Opinion by Judges Brown and Ricks in the United States Circuit Court for the
Northern District of Ohio, filed August 15, 1890:

"Any dissimultaneous arc forming separation by mechanism resulting in the suo-
"cessive burning of the carbons, is an infringement of the Brush patent."

So called double fixed carbon, three carbon or flat carbon lamps are crude
and unsatisfactory.

The Court say:
"Defendants experts are constrained to admit, not only that Brush was the first to

"invent the principle of substitution in his double carbon lamp, but that the Western
"Electric Company could not successfully compete with the companies using his patent,
"in furnishing all night electric lighting plants unless it could provide double carbon
"lamps to its customers."

"We should have felt fully justified in disposing of this case by a simple reference to
"the opinion of Judge Oresham in the Brush Electric Company vs. The Ft. Wayne Electric
"Light Company, in which the same construction was placed upon the Brush patent, but
"in view of the importance of the questions involved, and of the elaborate preparation of
"counsel, we have deemed it proper to give it an independent consideration.'^

"We are clearly of opinion that complainant is entitled to relief in tbis case, and a
"decree will, therefore, be entered for an injunction, and the usual reference to a Masier
"to assess and report its damages."

BRUSH APPARATUS ALWAYS RELIABLE.

ARC AND INCANDESCENT LIGHTING SYSTEMS,

ELECTRIC MOTORS, GENERATORS, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
KIATirilFACTlIBERS OF THE

Slattoin loduction Sistom of Long Distance
INCANDESCENT LiaHTINa.

.A.xia-X3 •r^xi

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH OFFICES :

NEW YORK, - - - 115 Broadway.
CHICAGO. - - - 185 Dearborn St.

PHILADELPHIA, - - 907 Filbert St.

PITTSBTJRGH, - - 533 Wood St.

DETROIT, MICH., - - 57 Gratiot Ave.
SAN FRANCISCO, 35 New Montgomery St.

TORONTO, CAN., - 138 King St. W.
DALLAS, TEX., - - McLeod Bldg.

FACTORIES :

FORT WAYNE, IND., - AND - BROOKLYN, N. Y.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
KANTTFAOTIJBEKS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from.

H6H.P.to80H.P.

The supremacy ol "THE BAXTER MOTOR" over all others has been thoroughly established,

and wo are now prepared to fill orders promptly.

Send for Price Libts and TestimonialM. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III.

THE MITCHELL VANCE CO.,
(SaceeHor> to niTCBEI.1^, TASrCB Jt CO.)

DESIGNERS AND MAKERS OF

ARTISTIC ELECTROLIERS AND COMBINATION FIITDRES.

Having no Special Agent

in Chicago for our

Goods, we Solicit Cor-

respondence from

Buyers, which

we Promptly Answer.

Combination Fixtures,

Electroliers, Brackets.

Pendants, Reflectors,

T
Architects' and Decora-

tors' Designs and

Suggestions Carried Out

with Fidelity

to the given Motive.

Insulating Joints,

and All Fittings for

Incandescent Lighting,

MANUFACTORY, SALESROOM,
24 and 25th St. and 1 0th Ave., 836-38 Broadway and 13th St.,

NEW YORK CITY.
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freson's Self-Adjusting Leather-Link Belting.

Patd. Not. 16, '80.

Bepeclall^ sdapted for
ali E lectric parpoBee and
other hlgh-epoed machia-
©ry.

Send for Iresou'e lUna-

trated Treaties on Self-

Adjaeting Leather Link
Belting, farnlBtaed gra-

tnltonsly.

Manfd by CHARLES L. IRESON, 97 High St., Boston. Mass.

YOUR

TALKTELEPHONES
The Standard Underground Cable Co.,"\"u"pERroRLrNEOF

Insulated Wires and Cables.
CHICAGO. FlTTSBCrBGH. KJEW YOBK.

THE HOLTZER-CABOT ELECTRIC CO.,
MASUFACTDRERS OF AND DBJLKRS IN '

EVERYTHING ELECTRICAL
8EKD FOB aS6-PAeE CATAIiOerE,

111 Arch Street, BOSTON, MASS.
tp^oiM irFHriFX- ( GLOWER & HARRIS, Dallas, Texas.
o/-ci,;/(L Hi7c/.i,#co.

-^ p^^ Seblers Electbical Works, San Francisco, Cal.
A fall line of our mentifacture ran be fonnd at onr Agencies.

ROOT'S WATER-TUBE BOILER.
SAFE. ECONOMICAL. DURABLE.

AN EXCELLENT

ELECTRIC PLANT BOILER.
Adopted by the Edison Electric IilslitCom-

Sianies at Philadelphia, Detroif, St. Paol^ Colom*
as and Cincinnati; also the Braeh Electric Light

Co., of Lonievllle. and others.

ABENDROTH & ROOT NF6. CO.,

28 Cliff Street, New York.
ROOT SECTIONAL SAFETY BOILER. '

BRANCHES: boston, Philadelphia, new Orleans, Dallas and Chicago.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie
iDdia-Biililier and Gntta-Percla Insnlating Co.

Vulcanized India-Rxjbber Cables, to any
specification up to S,ooo Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage. Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to S.ooo Megohms per
knot.

Cables of High insulation

and Long Life, all millage.

WW. M. HABIRSHAW, F. C. S., Gen'l Mgr., Offices : 1 59 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marini
Cores to any Millage

or Specification up to

9,000 Megohms per knot

Two -Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms pet

knot

Na^-y Portables, Silk,
Cotton and Hemp,

Bell Wire, rubber cor-

ered, for Marine Work.

Pliable Cables.
Search Lights.

for

Insulated Wires and Cables.
Ttie ackncn^ledg^ed. Standard, for durable ana Uigrli in-

solation. Xts merits proved 1>y a record of over cinarter
of a centnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSULATING JOINTS.

Electric Light and Power,
Telegraph and Telephone,
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use.
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations

6E0R6E R. PRESCOTT, Jr., 6en. Agt., 16 Dey St., New York.

Western Electric Co., Chicago, 111., Sole Agents for the West.

ANSONIA RRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Bods, Sheets, and Plates.

^•'/uji^^^m^0M/^'^^'f/yMy''' M^^'fmm>^
CUT SHOWING STILE OF INSULATION.

a.—Copper Wire. b. b.—Two Braids, saturated with Fire-Proof Insulation, c.—Braided Cotton, saturated

with a Mack, Weatber-Prouf Composition.
. , , -

, ^ „„ «««n^on«v, t>,.« Tn<...t^»
Approved Vy New York Board of Fire Underwriters, Samples furnished upon aj)plication. pure Electric

Copper 'Wire, bare and covered, uf every description.

u/ADCDnnuc ( 1 9 and 21 Cliff Street. New York. FACTORIES:
WAREROOMS

:
] , 33 a„d , 35 Wabash Ave., Chicago, III. ANSONIA, CONN.

EDISON CENERAL ELECTRIC CO.
P

I^or -A.ca.ca.xesses of IDISTieiCT Or^IF'IOEIS SEE I=>-A-C3-E] O-
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

lighting Apparatus.

C20 Atlantic Ave.,BosTON, Mass.
148 Michigan Ave., Chicago, III.

115 Broadwav, New York, N. Y.
215 W. 4th St., CiNciNN-ATi, Ohio.

N. Y. Life Ins. BIdg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Francisco, Cal.

£lectric Rail\ivay

Equipment.

Electric Motors.

A REMARKABLE GROWTH.
[From the Eleetriail World. New York, Slarch 20th, 1889.]

Electric liigliting by Gas Companies.*

In Prof/rexgire Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
r.peat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

f.rent systems. The list now published shows a total of 2G6 companies,
operating a total of 21,8 13 arc lights and 55,890 incandesoents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as

below. But it is pertinent to state here that some companies in the list

b«ve failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System.
Thomson-HouBton

Arc.
11,064

Inc.
• 8,826

27,Tl6
10,256
2,875
4,425

256

""756

fdo
300

Total.
19,910
8,964

27,710
10,856

4,688
4,675
784
613
816

Brush 3,fltH

£di@on
American 1,813

250
Schuyler
Ball
Western Electric

.... T»l
613

. ... 660
7M
J85 935
3M 324

Van flepoele 285
22J

285
222

Heieler 500
159 459

Sperry 130 130
ExcelHlor 90 90

6U 60
Webton . . 30 3')

Fuller 10 10

Total 21,313 55,890 ri,203
Grand total of .4ic and Incandescent lights, 77,203.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressive Age was first to advance, thajt gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

'Frogretalvt Age, March 15, 1889.

[From the Electrical World, New York, June 14th, 1890 ]

Electric liighting by das Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System. Arc
Thomson-Houston 16,927
Brnsh.

.

WestlEghouse..
Edison

6,090
321

American 1537
United States
Schuyler
Ball
Western Elec ric
Port Wayne . .

.

Van Depoele
Waterhouse . .,

Heisler
Remington
Sperry
Escelsior
Hochhatisen
Weston
Fuller

,

Reliance
National
Bernstein

Inc
45.055
4,259

49,i t>7

175
632 6141

1,'66
962 6
788

1,756 8,005
450
287

3,815
12!)

160
805 80
70
138
10
30

1,000
215

Total 31,558 138,771

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

1889 1890.
Number of gas companies operating electric lights 266 804
Numljer of different electric light systems used 21 23
Knmber of arc lights operated 21,318 31,558
Number of incandescent lights operated 55,890 182,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
AIiL OTHER STSTEMS COMBINED can have no better commendation than this fact, when it is considered that

Gas Companies, in buying electric lights, look

FZB8T. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

8BCONJ>. For the MOST ECONOMICAIi system, which not only insures them maximum profits from the business

obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

TETIBD. For a system that is ABSOLUTEI.'S' RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies, Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total ntimber of lights in use by Gas Com
panics

THOMSON-HOUSTON lighU by Gu Companiet. .

Number lights of all other systems by Gas
Companies

Proportion ol Thomioti-Houslon to whole number
ol lights

Arc 1 ighis. ncanilescent Lights.
1

Arc. Incandescent.

March 20,

1889.

June 14,

1890.

March 20,

1889.

.June 14,

1890
T. H. Sys-

tem.
All other
Systems

T. H. Sys-
tem.

All other
Systems.

21,313 Sl.S.'iS .'i.'5,890 132,771 Lights in use as per clipping, June 14, 1800. 16,927 14,681 45,055 87,716

1 1 ,084 16,927 8,826 45,055 Lights in use as per clipping, March 20, 1889 11,084 10,229 8,826 47,064

10 229 14,631

53 6-10?

47,064

15 7-10?

87 710 Increase 5,843 4,402 36,229

410?

40 652

52? 33 9-10? 52 7-10? 43? 86 3-10?
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.

ALPHABETICAL LIST.

Ansonia Brass &CoppeiCo.. i

Aills, E. P. & Co xxiv

American Electrical Works. . sy
Abendroth & Root Mfg. Co.

,

i

Ball Eogine Co xvi

Baggot, E XVI

Baiton, Geo. P
Berc stein Electric Co xix

Brush Electric Co xxix

Batler Hard Rubber Co xx
Bain, Force svi

Brown, Frank T xvi

Barnes, W. F. & Jno ssl

Baxter Electric Motor Co xxx
Blectert & Nelson xvii

Bunnell&Co., J. H xiv

C. B. &Q. R. R XXV
Cleverly Electrical Works. . . xvi

Colburn& Co., I. W xvl

C. &. C. Electric Motor Co. . . xxii

Central Electric Co xi

Continental Dynamo Co
ColumbialncandescentLampCo xvii

Connecticut Motor Co vii

Consolidated Electric Storage

Co
Crocker-Wheeler Motor Co. . . xv
Crosby Electric Co iv

Curlis Regulator Co ;

Day s Kerite Insulation Co i

Dayton Globe Iron "Works Co.xviii

Electrical Supply Co xxviii

Empire City Electiic Co xviii

Eastern Electric Cable Co xv
English, Morse *& Co xvii

Excelsior Electric Co xxi

Elektron Mfg. Co xix

Eddy Electric Mfg. Co xv
Eddy. Henry C xvi

Electric Construction & Sup. Co iv

Edison Mfg. Co xxii

Edison General Electric Co.,—
Lighting Dept -vili

Edison General Electric Co.,—
Railway Dept xxv

Edison General Electric Co.,—
Wire Dept i

Edison Lamp Co
Eureka Tempered Copper Co. . xvii

Easton Electric Co iv

Electric Merchandise Co xvi

Electrician Publishing Comp'y,
xxiii, xxiv

Evans Friction Cone Co xix

Empire China Works xvi

Fibrone Mfg. Co xv
Forest City Electric "Works. .. . vii

Fort Wayne Electric Co xxx
Fletcher ^Fletcher ElectricCo xvi

Globe Carbon Co xvii

Grfeeley & Co., E. S xiv

Gibson Gas Fixture Co xviii

Giles Bros vii

Great Western Electric Sup. Co. v
Hazelton Tripod Boiler Co xxv
Heisler Electric Light Co xxii

Hill Clutch Works
Holmes, Booth & Haydens xvii

Harmount, G. A.. xvi

Hazazer & Stanley xiv

Holtzer-Cabot Electiic Co i

Hawkeye Electric Mfg. Co iv

Holmes & Co., C. H xvii

Humphrey, H. H xvi

Ireson, Chas. L i

Interior Conduit&InsulationCo. xiv

India Rubber& Gutta Percha Co. i

Ide & Son,A. L xiv

Illinois Electric Material Co. . . . xiv

Jewell Belthjg Co xv
Jones Bros. Electric Co vii

Knapp Electrical Works xxvli

Law Telephone Co xv
Leclanche Battery Co vii

Laminar Fibre Goods Co xvii

MitciieU Vance C:> xxx
Monitor Electric Co xvi

Munsell & Co., Eug xv
MunsonBelting Co., Chas xiv

Mason, Jas. H xxi
Magnolia Anti-FrictionMetal Co 1

N. Y. Belting & Packing Co... xiv

National Carbon Co. . . . iv

National Conduit Mfg. Co..... xii

National Electric Mfg. Co x
Noye Mfg. Co., Jno. T xvi

Northwest Thomson-Houston Co. vi

Ostrander & Co., W. R xviii

OkonileCo xv
Partrick & Carter xx
Phoenix Glass Co xxx
Paiste, H. T xiv
Pond Engineering Co xvi

Powell Co., "Wm
PumpeUy Storage Bittery Co. vii

Phillips Electrical Works, E. F xv
Page Belting Co •

Queen & Co xvi

River & Rail Elec. Light Co. . ix

Roeblings' Sons Co., Jno, A. . . xix
Shultz Belting Co

Stil well &Bierce Mfg. Co. xvi, xvii

S andard Carbon Co xx
Stephenson &Co., Jno xxiv
Schuyler Electric Co xx
Southern Electrical Supply Co . xxi
Sperry Electric Co xviii

Sawyer-Man Electric Co xii

Schoverling, A
Standard Paint Co xiv

Standard UDderground Cable Co. i

St. Louis Electrical Supply Co. .xxi

Standard Electrical Works, . . - xvi
Sunbeam Incandescent Lamp Co.xv
Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxvi
Taussig, S xvi
Taylor Mfg. Co xxv
Triumph Compound Engine
Co xxv

Turner Brass Works xv
Union Hardware Co xiv

United Electric Traction Co vii

United States Electric Lighting
Co xlii

VanNuis C. S i

Woodbrldge & Turner xvii

Westlnghouse Electric Co xlii

WoUensak, Jno. S xxi
Western Electric Co xviii

"Weston Electrical Instrument
Co xiv

WesternPowerConstructionCo. xxiv
Wanted

CLASSIFIED LIST.

Accmnnlators.
Bruati Electric Co.
ConBolidated Electric Storage Co.
Pumpelly Storage Battery & Elec.
Motor Co

.

The Elver & Rail Electric Light Co.
AlnminTLm.
Alamlnnm Brass & Bronze Co,

Annniiciators.
Central Electric Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Supply Co.
Greeley & Co. E. S.

Holtzer-Cabot Electric Co.
Jonea Bros. Eleciric Co.
Knapp Electrical Works.
Monitor Electric Co.
OBtrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works

.

WsBtern Electric Co.
Anti Friction Sletal.
The Magnolia Anti-Prictlon Metal
Co.

Turner Brass Works.
Arc £iamps.
Brneh Electric Co.
Electric Construction & Supply Co
Excelsior Electric Vo.
Eoree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
Northwest Thomeon-Honeton Co.
Schuyler Electric Co.
Sperry Eleciric Co.
Thomeon-HouBton Electric Co.
Westlnghouse Electric Co.
Western Electric Co.

Batteries.
Alumlnam Battery Eleciric Light &
Power Co.

Bnunellt& Co.. J. H
Central Electric Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GieatWestern Electric Snpply Co.
Jones Bros. Electric Co.
Law Telephone Co.'
Leclanche Battery Co.
MaeoD, J. H.
Monitor Electric Co.
Partrick & Career.
Q,Tieen & Co.
bchoverling, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Worse.
Western Electric Co.

Battery JarH.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Holizer-Cabot Electric Co-
Partrlck & Carter.
Queen & Co.

Bells, IfilectTic.
Central Electric Co.
Empire City Electric Co.
Fletcher & Fleicher Electric Co.
Great Western^lClectrlc Supply Co.
Greeley & Co., E. S..

Hazazer & Stanley
Knapp Electrical Woika.
Monitor Electric Co.
W. R. Oatrander & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Wolleneak, J.F.
Western Electric Co.

Bells, Masnetio,
Central Electric Co.
Empire City Electric Co.
Greeley & Co., E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works

.

Pari rick & Caiter.
Standard Electrical Works.
Western Electric Co.

Beltioe:.
Evans Eviction Cone Co.
Ireson, Cha?, L.
Jewell Belting Co.
Chas. Muuson Belting Co.
N. T. Belting & Packing Co.
Page Belting Co.
Sbolta Belting Cq.

Boilers.
Abendroth & RootMfe. Co.
Hazelton Tripod Boiler Co.

Books RlectrlcBl.
Electrician Fublisbing Co.

Barelar Alarms.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western JUlectrlc Supply Co.
Greeley & Co., E. 8.
Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Oatrander & Co., W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See insulated wire.)

Cable Electric (See Wire Insu-
lated), Copper, Sheet and Bar.
Roebllng'B Sons Co., John A.
Standard Underground Cable Co.
Western Electric Co.

Carbons. Points and Plates.
Brush Electric Co.
Central Electiic Co.
Electrical Supply Co.
Empire City Electric Co.
Globe Carbon Co.
Knapp Electrical Works.
National Carbon Co.
Siandard Carbon Co.

Cars, JClectrlc Railway.
Stephenson Co., John

Clntclies, Friction.
Hill Clutch works.

Constrnetion and Repairs.
Bain, Foree.
Electric ConBtrnctlon & Supply Co.
Knapp Electrical Works.
N. W. Thomson-Houston Co.

Contractors, Electric Jjisnt.
JBnerine Plants and Electric
Bailn'ays.
Brush Electric Co.
Edison General Electric Co.
Eleciric Merchandise Co.
H. H. Humphrey.
Northwest Thomson-Houston Co.
Pond Engineering Co.
Sperry Electric Co.
Thomson-HouBton Electric Co.
United Electric Traction Co.
Westinghouse Electric Co.
Western Power Construction Co.
Woodbrldge & Tnrner.

Copper Wires and Tapes.
American Electrical Works.
Ansonia Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co
Holmes, Booth & Haydens.
lllinoiB Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Phillips, Eug. F. Electrical Works.
Roebling'Sj Jno. A. Sons Co.
Standard Elecirlcal Works.
Standard Underground Cable Co.

Cross-Arnis.
Central Electric Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holmed, C. H. & Co.
Illinois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co

.

Southern Electrical Snpply Co.
St. Louie Electrical Supply Co.
Western Electric Co.

Cnt-ontn and Sn^itclies.
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-Uabot Electric Co.
Illinois Electric Material Co.
Partrick & Caiter.
Pais-e, H.T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.
Van Nuis, C- S.

Bynamos.
TJrush Electric Co.
Bain, Foree.
Colburn&Co.,I. W.
Continental Dynamo Co.
Easton Electric Co.
Eddy Electric Manufacturing Co.
Excelsior Electric Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Western Electric Co.
Westinghouse Electric Co.

Electrical Instrnments

.

Central Electric Co.
Electrical Supply Go.
Great Western Electric Supply Co.
Greeley iSii Co., E.S.
Partrick & Carter.
Queen & Co.
Weston Electrical Instrument Co.

Electric Rallirays
Edison General Electric Co,
ThomsoD-Houston Electric Co.
United Electric Traction Co.
Woodbridge & Turner.

Electroliers and Combina-
tion Fixtures.
Bageot, E.
Bleckert & Nelson.
Gibson Gas Fixture Worka,
jUtcbel-Vfoica Co,

Electroliers and Comblna-

1

tion Fixtnres.—Continued. 1

Sawyer-Man Electric Co.
|

Thomson-Houslon Electric Co.

Electro-Platins machines.
|

Brush Electric Co.
Colburn &Co.,I. W.
Edison Oener^l Electric Co.
Escelslor Electric Co.
Thomson-Houston Electric Co.

Eneines, Steam.
Allls &Co., B. P.
Ball Euglue Co.
English Morse & Co.
Fairbanks, Moree & Co. .

Ide & Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufactniing Co.
Triumph Compound Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Western Electric Co.

Friction Cone.
Evans Friction Cone Co.

Gas liishtin? Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp ElbClrical Co.
Wealern Eleciric Co.
Woileneak, J. F.

€reneral Electrical Supplies.
American Electrical Works.
Ansonia Brass & Copper Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Edison Machine Works.
Edison General Electric Co.
Electric Conslrnctlon & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Weetern Electric Supply Co.
Greeley & Co.,E. S.

Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Elecirlcal Snpply Co.
StaLdard Electrical Worfis.
Tnrner Brass Works..
Thomson-HouatonElectrlc Co.
Union Hardware Co.
VanNuis, C. S.

Western Electric Co.
WoUensak, J. P.

CHlobes and Electrical Criass-
Tvare.
Mitchell-Vance Co.
Phcenis Glass Co.

Hard Rubber for Electrical
Purposes.
Batler Hard Rubber Co.

Insulators and Insnlatins
Materials.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City n lectrlc Co.
Fibrone Mfg^, Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit ^fe Insulation Co.
Knapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Insulated Wires and Cables
Magnet Wire.
American Electrical Works.
Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great WeBtern;Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit & Insulating Co.
India Rubber & Gutta Percha Insu-

lating^ Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Jewelry, W^atches, &e.
Giles, Bro. & Co.

Journal Bearings.
Eureka Tempered Copper Co.
Magooila Anti-Friction Metal Co.
Turner Braes Works.

I<anips, Incandescent.
Bernstein Electric Co.
Brush Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Supply Co,
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E.S. & Co.
HelBler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thorn son-Houston Co.
Sawyer-Man Electric Co.
Southern Electrical Supply Co.
St. liOiUs Electrical Supply Co,

Ijamps, Incandescent—Contd.
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

I^Bthes BndMacbine Tools.
W. F. & John Barnes Co.

Maffnet Wire.
{See insulated wire.)

aiedical Batteries.
Fletcher & Fletcher Electric Co.

Kica.
Eug. Munsell & Co.

Minins Apparatus, Electric
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson- Houston JSlectrlc Co.

Motors.
Bain Foree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
CrocKer-Wheeler Motor Co.
C . & C . E lectric Motor Co

.

Edison General Electric Co.
Easton Electric Co.
Eddy Electric Manufacturing Co.
ElektroL Manufacturing Co.
Escelbior Electric Co.
t ort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
The River & Rail Electric Light Co.
Thomson-Houston Electric Co.
U. S. Electric Light Co,
United Electric Traction Co.
Westinghouse Electric Co.

Oils.
Taussig, S.

Oil Cups and Brass Goods.
Powell Co., Wm.

Patent Solicitors.
Bro\vn, Frank F.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Snpply Co
Holmes C. H. &Co.
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Weetecn Electric Snpply Co.
Holmes C. H. &Co.
Illinois Electiic Material Co.

Publislters Electrical.
Electrician Publishing Co.

Posb Buttons.
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Illinois Electric Material Co.
Knapp Electrical Works.
Standard Electrical Works.
Union Hardware Co.
WsBtem Electric Co.

BailTFays Electric.
CSee electric railways.)

Speakins Tubes,
Central Electric Co.
Electrical Snpply Co-.

Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co.
WoUensak J. F.

Speed Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insulating:.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Snpply Co.
Great Western Electric Supply Co.
India Rubber & Gutta Percha In-
sulatlDg Co.

Illinois Electric Material Co.
Okonite Co.

Telegrapli Apparatus.
Bunnell&Co.. J. H.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley & Co.. E. 8,
Jones Bros. Electric Co.
ICnapp Electrical Works.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Worke.
Western Electric Co.

Telephones, Electric.
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain, Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.

Knapp Electrical Works.
Queen & Co.
Weston Electrical Instrumeut Co.

Trucks, Electric Car.
bprague Electric Railway & Motor
Co.

Stephenson Co , Jno.
Thomaou-Houston Electric Co.
United Electric Traction Co.

Turbine Wbeels.
Dayton Globe Iron Works.
StUwell & Bierce Mfg. Co.

Wire, Bare.
American Electrical Works.
Ansonia Braes & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booth & Haydens.
lUInois Electric Material Co.
Knapp Electrical Works.
PartricK & Carter.
Roebling^s Sons, Jno. A. Co.
Westem Blectric Co.
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TTHE IVATKOl^A.!:. CAROOIV CO
CleT7-ela<rLd., 01:Lio.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS Ain> BATTERY MATERIAL.

©iBtt^t-p^
IME-VS^" yoECK:.

J. H. REID, General Manager,
411 & 412 Royal Ins. BIdg. O^XO-^Ca-O.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
E^OH.

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state System and Voltag^e Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO,

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEN CIRCriT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OP PORE WATER NKCESSART TO CHARGE IT.

NEAT,

CLEAN,

EFFECTIVE.

t _ .Crosby
Electric Company.^

-Ir
CROSBY DRY BATTERY.

SIMPLE,

COMPACT,

PORTABLE.

RECUPERATES QUICKER AND OFTENER THAN ANY OTHER.

>[ADE IN ALI> SHAPES AND SIZES.

TELEPHONE
-°""'^

ONE DOES THE WORK mSSSob
^riVf GAS LIGHTING, ANmraOIATOES, Tur-R^-nTrt A T TTQTTQ
J? U±V BELLS, BUEGLAS ALAEM AND J-ViJliJJ10AJ_i UoHiCS

XT' ^.A.S SJ°0 ZIQXT.A.XJ.

For CtrcQlare and Price Lists apply to Principal Ofllce

CROSBY ELECTRIC CO.,
JITI»GR BlTIIiDIXO, Fifth Ave. and I6th St., NEW YORK.

IHE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, - - IOWA.

e3uii_oe:f=?^ of^

Complete Central Station
.A.rax>

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OUR DVNAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned JPerkina Incandescent Lamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonatile. • Write us for Catalogue and Price List.
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#M wwr%
ELECTRIC

%/ r cflHivVS^
^

Makers of the Choicest Electrical Supplies.

Genera/ Western Agents:

K. UV. GUT-OUTS,

Gas Lighting Apparatus,

Samson Batteries,

Tested Fuse Wire.

PETTINGELL, ANDREWS & CO,

THE ELECTRIC GAS LIGHTING CO,

Massachusetts Electrical Ensineerins Co,

^%.

VERSTRAETE POLE TOP.

ALL THE MOST DESIEABLE FEATITRES AEE

OOMEDTED IN IT.

[SEE SPECIAi CmCtTLAE.] PATTEE'S LAMP-HOUR RECORDER.
[Sefd fob Special Cchculak.]

COMBiNATION^TIN SHADE.

CHUBBUCK BRACKET.
PATENT ALLOWED.

STRONGEST.
LIGHTEST,

TOUGHEST.

WALL BRACKET.
Made ot Malleab'.e Iron.

[special cikculak.]

Cutter's Combination Shade.
PATENT ALLOWED.

FIT WESTINGHOUSE, SAWYER-MAN,
OR T-H, SOCKETS DIRECTLY.

NO TREMBLING.

NO TOOLS.

NO HOLDER.

The Most Economical Sbade Made. COMBINATION CONE SHADE.

Our Sketch-Catalogue is out. Send business card for a copy.
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NORTHWEST

THOMSON-HOUSTON
ELECTRIC CO.,

403-405 Sibley St., SL PAUL, MINN. PORTLAND. ORE., Branch, 266 First St.

SOLE IffORTHVirSST JLGISIVTS FOR

Tiioinson- Houston Apparatus.

ARC AND INCANDESCENT LIGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., o:^i!^5lU'-"ix.i..

THE CONNECTICUT MOTOR CO
OFFICE AND WORKS:

PLANTSVILLE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
i-s TO SO horsb; fcwtee..

*'IRST-CL,AiSS -IVOBKMAXSHIP AA'D HIGH EFFICIEXCY.

NEW YORK, 127 Fifth Ave. BOSTON, 32 Oliver St. PHILADELPHIA, 17W. Sixth SL
HARTFORD, 14 State St. NEW HAVEN, 65 Orange Si.

CORBESPONDEHCE BOUCITED WITH CBNTBAL STATIONS AKD LNBIVIDIIAL USEES.

WATCHES
The World's Exposition in Paris, 1889, awarded a prize medal to The

Giles Anti-Magnetic Shield for watches. It has been proven to be the best
practical and permanent solution to the trouble electricians have with
their watches.

The shield can be appbed to any watch, or is fnmishedin new watches by

GILES BROS., - CHICAGO

TRADE MARK.GONDA
PARIS

HIGHEST AWARD!
THE ONLY

GOLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the.World

THE LEGLANGHE BAHERY GO.,

149 West! 1 8th Street, na-:Ei"\7\rnron.:

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

GoRtral StatioHS for Power Distributioo.

STATIONARY MOTORS.

STORAGE BATTERIES.

Executive Offices: ((5 BROADW&V. NEW YORK.

AGENCIES, 926 Drexel BIdg.. Philadelphia; 456 Rookery BIdg., Chicago.

Ill Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.

.EPAIRED

Ci^ Jones tJFVPSfcLECTHICO^ Cincinnati, Ohio.
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Edison General Electric Co.,
EDISON BUILDING, Broad St., NEW 70BK CIT7.

MANUFACTURERS AND CONTRACTORS.
INCANDESCENT, ARC AND ELECTRIC POWER PLANTS OF ALL DESCRIPTIONS AND SIZES,

DYNAMOS, INCANDESCENT AND ARC LAMPS, FOR

ELECTRIC LIGHTING.

EDISON LAMPS.

No. I.

91 o. 1 Is the titandard Edison Base.

No. '•' 3.
Ko. 3 IH the UTestlnehonse.

The Edison Incandescent Lamp.

No. 2.
No. 3 Is the Thomson.Honston.

No. 4.
No. 4 is the Vnlted States.

U ML OB?^^ Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other bases,

I3#%^9iM^9a Nos. 2, 3 and 4 will be placed on lamps, when so ordered, without extra charge. BASES,
DURABLE. EFFICIENT. ECONOMICAL
l^lHi^^^iH^^iBa^^B>^^^* iBa^^^^^B^^>^^ISBaaM»SaS^^ aHl^BH^^^H^^^^B^^^Ba^^H^^^^H

I3ISTE,ICX OrFIBICES:

CHICACO, Rialto Building.

DENVER, COLO., Masonic Building.

NEW ORLEANS, Cotton Exchange.

SAN FRANCISCO, I 12 Bush St.

PORTLAND, ORE., Flelschner Building.

TORONTO, CAN., Bank of Commerce Building.

1^" Please address all communications to nearest District OflB.ce. .,,^1

FACTORIES:—New York City. Schenectady, N. Y. Harrison, N. J. Hamilton, Ontario. Sherbrooke, Quebec.
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GEO. L. WRIGHT, Pres. and Gen. Man. ALBON MAN, Vice-Pres. F. F. RANDOLPH, Sec. and Treas. WM. MAIN, Electrical Engineer.

RIVERiRJUl ELECTRIC LIGHT GO.
ALDRICH COURT, 45 BROADWAY, N. Y.

and

Street Car

Companies

Electric

Railway

Corporations

Sliould

Investigate

This System.

Cars are

Lighted by

Batteries

That Propel

The Motor.

METHOD OF CHANGING BATTERIES IN THE RIVER AND RAIL SYSTEM.

THE MAIN
Electric Motor

Owned by this Company dif-

fers botli in appearance and

principle from those of the

common type, much as the

turbine water-wheel does

from others.

The lines of force take the

form of a vortex or whirl-

pool. TTo wire is in motion,

and the moving part is in the

form of a smooth disk. A
larger output of power in

proportion to weight with

fewer revolutions per minute,

is the result of this construc-

tion.

THE MAIN
Storage Battery

Has no applied oxides or com-
pounds of lead, either as paste
or powder. The positive elec-

trode is formed by the action

of the current alone. The Me-
chanical Construct ion is such
as to secure unusual durabil-

ity with a capacity several
times that of the old Flante
battery, and in excess of any
of the usual "grid" batteries.

The negative electrode con-

tains no lead, is lighter than
electrodes of spongy lead , and
gives higher electromotive
force. The battery is adapted
to withstand high rates of dis-

charge and rough treatment.

THE RIVER AND RAIL MOTOR.

Allows the coupling of both axles to a single motor, without the hard running action here-

tofore the result of this construction. It enables a motor of moderate weight to start and
handle a car, under severe conditions of grade and curve, without wasteful or dangerous
demand upon the batteries.

It allows the motor to revolve under its most favorable conditions, while the speed of

the car and power consumed may vary widely.
This is done without electric resistance or shifting battery connections.

It does NOT belong to the numerous family of "car starters." The mechanism is quiet in

action and durable.
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National Electric Mfg. Co I
CEO. B. SHAW, General Manager,

Transformer System
OF INCANDSSCZSMT' ImIGHTING.

WIBEOT CDRBKNT ACTOHATIC UYNAIilOS, OAPAOITr 500-l« C. P. I,AHPS.

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS

HighestEfficiency,
MECHANIC&LLT AND ELECTRICALLT.

We Knarantoe Hh operation an<I

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
FOK-

ISOIaATEID
LIQHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWING AGE!\STS

BAKE1, BALCrt & CO.. Gen'l Agts Sealllc. Washington.

THOMAS WOLFE, Southwestern Agt Union Depol Hotel. Kansas City. Mo.

LITTLE. McDONxLD & CO., Gen'l Agts 141 East Seneca St., Buffalo, N, Y.

METCALF, REED & CO., Western Agls 1517 Larimer St.. Denver. Colo.

SIMPSON DAVIS ELECTRICAL CONSTRUCTION CO Winnipeg, Manitoba.

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO..

Tower Building. No. 50 Broadway, New York City.

CHAS. M. BLANCHARD, Agent Girard Building, Philadelphia, Pa.

L. N. COX. Agent 16 Fitth St., S. E. Washington, D. C.

W. N. GRAY, Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St. Louis, Mo.
NATIONAL ELECTRICAL DEVELOPMENT CO.,

History Building, 723 Market St., San Francisco, Cal.
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CENTRAL ELECTRIC CO.
116 £118 FRANKLIN STREET, CHICAGO.

Connected by Private Wire with Postal-Telegraph Cable Co.

I

GENERAL WESTERN AGENTS FOR
TRADE MARK-

OKONITEaCiNDEEWIRES.

The Central Spark Arrester

This device prevents the

dropping of sparks froni arc

lanaps. It also keeps flies

and other insects from get-

ting to the globe.

THE PERRY WIRE PEELER.

'Af^-Ci/t ltl(,'^'l-

This handy little tool is becoming very popular with

bell hangers and incandescent wire men.

WE ALSOICARRY A FULL LINE OF

K. W. Porcelain Cut-outs,

Stoddard Porcelain Cut-outs.

Cleveland Switches, Paiste Switches, Branch Blocks,

And all kinds of Electrical Supplies.

THE HOT WIRE

Lightning Arrester.

No Magnet or Self-induction.

Furnishes Absolute Protection,

And is Automatic in its Action.

OUE PEIOE ON THESE INSTEUMENTS IS ¥EET LOW.

ANTI-MACNETIC
WATCHES.

We have completed arrangements

with the Electricians' l^ime Company by
which we are enabled to offer to Elec-

trical men a thoroughly first-class watch,

absolutely protected from magnetic in-

fluence, and at a very low price. Each
watch is accompanied by a guarantee,

stating first what it is, and in cases where
desired, payments are made easy. Send
for a descriptive circular.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.
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NATIONAL CONDUIT MFG. GO.
-ARE FURNISHFNG THEIB-

CEMENT-LINED PIPE
-f^OXI. .A.XjXj T^lEy

PRINCIPAL ELECTRIC LIGHT AND TELEPHONE SUBWAYS.

ESPECIALLY BECOMMENDED FOB, STREET RAILWAY USE.

2,000,000 FEET iix iLCTXJAI- USE:.

CONTRACTS TAKEN FOR COMPLETE SUBWAY SYSTEMS.

SAWYER-MAN LAMPS,
Any Candle Po^irer,

To Fit Any Socket.

NEW SERIES LAMP AND SOCKET FOR

Sawyer-Man Electric Co.,
510-534 WEST 23d ST., NEW YORK.

Sex3.<^ for Octtctlo^TJLo-
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CONVERTER EFFICIENCIES.
It "Will Pay You to Throw Out Your Present

Converters and Substitute Our Make.

COKPARISOZff
OI'

CONVERTERS.
Total Efficiency. Gonverfer Capacify Tested.

Thomson-Houston,"87.50 Percent. 25.

Ft. Wayne Jenney, 87. 25.

National, 88. 20.

WESTINGHOUSE. 95, 20^^

The above figares speak for themselves. You can
afford to throw away your inefficient converters and
buy ours, which will pay for themselves within a
reasonable time and permit you to carry a larger
commercial load on a given dynamo.

FncaQdescent AlternatiDg Current

Dynamos, Converters,

Meters, Motors.
325 Central Stations and 600,000 Lamps.

Alternating Current Arc Lighting
Apparatus.

Lamps burn 40 hours without re-

newal of carbon.

Arc Lighting revolutionized.

STond for eJp>eoi€tl Oiro-u.l€tT--

55 PLANTS, AND 5000 LAMPS SOLD WITHIN A FEW MONTHS.

9

PITXSBXXRG-H, I>A., XJ. S. A..

BOSTON, NEW YORK, CHICAGO, CINCINNATI,
ST. LOUIS, SAN FRANCISCO, PORTLAND.



WESTERN ELECTRICIAN. September 20, 1890

BURNLEY DRY BATTERY
FATEXTEU January. IHOO.

STRONGER than any open circait

BATTERY on the market.

BETTE R than any Dry Battery yet prodnced.

The most Compact aiid the Clicapest. ItUc per cell. Discounts iu

quantities and to the trade.

CHICAGO: -Central Electric Co.

JfH. BUNNELL & CO.
Sole Mfrs. and

, Gen. Agent::. 76CortlandtSt..N.Y.

Hazazer &^ Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., NEW YORK.

New York, July 25, 1890.

^lessrs. Hazazer & Stanley.
Gentlemen:— Please ship immediately the 100 bells ordered last

week. I have used your bells for the last five years and have found no

others equal to them. They are the Best Electric Bells on EARTH.
Yours truly, CHAS. E. GOODRICH. Electrician,

SOJ Eighth Avenue.

t.'Sf. MBI>i8, nontreal, Acent for Canada.
A. BRCIIBIST & CO., Denver, Agents for Colorado.
LOriS B. HBTTr, 186 Eddy St.. San Francisco, Cal..

Aeent for the Paelflc Coast.

ZSNTGINX:.
Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOR C.VTALOGUE.

A.L.IDE&SON,HaDnfactnrers

ISPBIIIieFIEIiD, 11,1,.

Clilcago Office: 89 Lake Street.

St, Louis Office: 313 Olive Street.

NEW YORK BELTING &PAGKINC CO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOR niECHANICAI, PURPOSES.

RUBBER BELTING PACKING AND HOSE.

ENDLESS BELTS
Particularly adapted for Dynamo uses;

made of any width or length to
order, at a Greek's notice.

SALESROOMS

:

PniLADELPHIA, 308 Chestnut .SI.

BOSTON, 52 Simimer St.
CHICAGO, 161 Lake St.

DENVER, Kkll-llill irth St.
CHARLESTON, 160 Meeting St.
i:i;AN1) rapids, 4 Monroe St.
:m L\XKAI'( ILIS, 28 South 2(1 St.
CI.KVELANI), 1T6 Superior St.
SAN FKANCISCO, 17 Main St.

.SAI.ESKOOM.S:
ATLANTA, 16 Decatur St.
DETROIT, lli-ai Woochvard Ave.
BALTIMORE, 12 N. (imrlos St.
BUFFALO, 124-12S Wa-liipi-ton St.
KEWIIKI.KANS. S-12N. I'.-|.T.< St.
K.-VNSAS CITY, 1:J', ami l.JKiW. 12th St.

^Ksr = A = ]V = a^ = K = I>.
An insulation which will be reliable,

Moisture proof, tough and pliable,

Long lived and of great tensile strength.

Adamantine in resistance to abrasion

—

I^^rOU will find this combination

In the "Canvas JacVet" insulation.

Address,
^^^^^^"

ILLINOIS ELECTRIC MATERIAL CO,,

ELECTRIC LIGHT and
RAILWAY SUPPLIES,

339-311 Rookery Bailding, - . CHICAGO, ILL

INTERIOR CONDUIT lb INSULATION CO.
X3X3 f'.A.Zl.'X'TTZI.Xa

I3xr

ftivpillllll nOftinillTO ( l!^ndorsed bj the leading Archlteds, Builders, Electric Light Companies,

INIkKIIlK l.iiMIIIIII\i Wiring Contractors and Boards rf Fire Underwriters. Personally endorsed

111 I LIIIUII UUIIUUI I U ( by Thos. A. Edison, Prof . Elihu Thomson and other Electrical authorities.

UNDERGROUND CONDUITS)
For Price lists, tramples and General Information, address

INTERIOR CONDUIT ^ INSULATION CO.

Are equally successful and afford Cheapness, High Insulation

and Durability.

16 & 18 BROAD STREET, NEW YORK.
Edw. H. Johnson, Preeident.

-THE-

\m liEivm CO.,

PUSH-BUTTON

CHARliSMUNSON.kREsr.

FRflNKGMOSSfSECY &TBEAS.

?—c?

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

THE PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Becognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
t2th and Market Sts.,

Philadelphia, Pa.

K cAGLE and

^^Namobeltihg-

NtwYORK.
SanFf^angisgo.

New Orleans.

28.30.32.34 & 36. S. CANAL SL
Every Belt adapted to its special work, and guaranteed

to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

RBPT IN STOCK AND FOR SALE BT ALL
PROMINENT SUPPLY HOUSES.

P^
INSULATING

.. 11 ARMATURE V^K INSULATING
til INSULATING^" MANUFACTUI

INSULATING COMPOUNDS,
VARNISH,
TAPE.
PAPERS,
IRED ONLY BY

The Standard Paint Co.,
NEW YORK, N. Y. 59 MAIDEN I.ANE.
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John I. Beggs, President of the Associa-
tion of Edison Illuminating Companies.
Jolin I. Beggs, whose portrait is herewitl:i pre-

sented, has been identified with the Edison in-

terests many years and has been at the head of

the Association of Edison Illuminating com-
panies for five years, taking the position of pres-

ident six months after the formation of the or-

ganization. Mr. Beggs has been successful and
his success has been due to his own exertions.

At the age of seven years he was thrown
upon his own resources and he has relied solely

upon his own exertions in securing the position

he now occupies in the electrical field. Mr.
Beggs, early in life, received an excellent me-
chanical training at his home in Philadelphia.

Later he entered Bryant & Stratton's

business college and secured a thorough
business education. When he had finished

his course he was employed as an instruc-

tor at the college and remained in that

capacity until he removed to Harrisburg.

There he entered the office of the sales

agents of the Philadelphia & Reading
Coal & Iron company as bookkeeper, but
was soon given an interest in the business.

In 1S82 Mr. Beggs purchased an interest

in a large insurance agency in Harrisburg,

a year later he became sole proprietor, and
at the same time added to it a real estate

agency. He was special agent and adjust-

er for several large fire insurance compan-
ies for the state of Pennsylvania.

In the latter part of 1S84, Mr. Beggs
was induced to purchase a few shares in

projected Edison company at Harrisburg.

He soon realized that unless an aggressive

policy was pursued, the enterprise would
prove a failure, and he accordingly in-

vested more money in the project and as-

sumed personal supervision over its opera-

tions. He was treasurer, secretary and
general manager and devoted his time
and money to the development of the bus-

iness. The plant was in readiness May
I, 18S5, and has since been in operation

continuously, never shutting down. It is

pronounced the most profitable electric

light plant in the United States. Mr. Beggs
here inaugurated a business policy which
he strictly adhered to and which is still

operative at the Harrisburg station which,

by the way, he still controls. His success

was so marked in the management of the

Harrisburg station that the Edison Illum-

inating company of New York induced
him to become vice-president and general

manager of that corporation. The same
policy which he adopted in Harrisburg was en-

forced in Xew York with equally good results.

On his arrival in New York Mr. Beggs found the

business limited, the Pearl street station being
the only one in operation. There are now three

central stations, the Pearl street and two new
ones at West Twenty-sixth and Wes'; Thirty-ninth

streets. A new station on Elm street will short-

ly supplement this work. These figures of the

period from January, rSSy, to July, 1890, bring

out the growth very clearly. At the date named,
the beginning of 1S87, the company's gross

earnings were at the rate of §157,000 per year.

Now they are about 8750,000, or §2,000 per day
the year around. There were then 500 custom-
ers, now there are 1,500. The number of lamps
connected up was 12,439; "ow the number
reaches 50,000, with the addition of 250 arc

lamps, a branch of the business untouched in

1887. At the beginning of that year the com-
pany did no motor business; now it furnishes

daily 600 horse power of current and finds new
work for motors every day. The number of

employes has grown from thirty-two to no fewer
than 532. Mr. Beggs also installed 25,000
lamps in isolated plants throughout the city. A
regular supply department, as large as an ordi-

nary supply house, has been established and con-

ducted profitably, and the company has done
its own wiring with marked success.

On the reorganization of the Edison-Sprague
interests and the formation of the Edison Gen-
eral Electric company, it was recognized that

the Central District, comprising eleven States,

controlled from the Chicago office, was the most

JOHN I. BEGGS, PRESIDENT OF tHE ASSOCIATION OF EDISON ILLUMINATING
COMPANIES.

important field in the country. Mr. Beggs was
selected as manager of this district and took

possession of the Chicago office Aug. ist. Since

his arrival in Chicago the territory has been en-

larged, comprising thirteen states at present.

Mr. Beggs has taken an active part in the af-

fairs of the Association of Edison Illuminating

companies, and to his efforts largely is due the

success which it has achieved.

Col. dowry and the World's Fair.

At a recent meeting of the directors of the

World's Columbian exposition, Director Nathan
resigned the chairmanship of the committee on
electrical apparatus and machinery. Col. R. C.

Clowry was appointed in his place. The selec-

tion will receive the warm approval of electrical

engineers and manufacturers.

Chicago Edison Company.
Many of the Eastern delegates to the Edison

convention at Minneapolis will undoubtedly
visit the .Chicago Edison company's central sta-

tion, as it is considered one of the most import-
ant and best appointed stations in the country.
It has been, pronounced the most complete elec-

trical plant in the country. Although the plant
has been operating only two years it has more
than doubled the original installation. At present
there are eighteen dynamos of 1,300 lights each.

The company started with eight machines. The
first increase was of four machines, and the last,

which has just been completed, raises the num-
ber to eighteen. This ife probably one of the

most striking instances on record of the devel-

opment of electric lighting. It should be
remembered that the company covers only
a small portion of the down town business
district. It has 18 miles of conduit at

present and is contemplating further ex-

tensions. The recent addition to its

electrical equipment necessitated the in-

stallment of three 200 horse power Mc-
intosh & Seymour engines, and two new
375 horse power boilers. The company
has also been obliged to put in a 2,000

horse power feed water heater.

The demand for incandescent lamps in

printing offices is increasing. Nearly all

the Chicago printing offices have electric

ights as well as the newspaper offices.

Last week the Evening Post placed an
order with the Chicago Edison company
to wire its new building on Washington
street, for 615 lights. The Wellington
Hotel which was opened last week is il-

luminated by incandescent lamps, and cur-

rent is furnished from the central station

of the Chicago Edison company. This
company also wired the building and de-

signed the special fixtures which adorn
the principal rooms of the house. There
are 1,400 lights in the hotel, and so bril-

liantly are the dining room, cafe, and
offices lighted that they attract the atten-

tion of passers. The principal commercial
buildings of the city receive their current

for incandescent lighting from this station,

and in many of them there are more lights

than in some pretentious towns which
boast of their electric lighting. Most of

the down town theaters are connected
with the Edison station; even those having
their own plants have taken this precau-

tion so that in case of an emergency they

can call on the station for an extra supply

of current. This is frequently done in

the production of spectacular shows where
much depends on the brilliant lighting effects.

In the motor line the company has been par-

ticularly fortunate. Owing to the pressing

demands for the extension of their lighting sys-

tem the company made no attempt to develop

the motor department, yet orders were con-

stantly coming in and to-day the company is

supplying current for operating motors aggre-

gating over 900 horse power. Many of these

motors are in large printing establishments, the

Chicago Tribune and the Chicago Inler-Ocean,

each having 75 horse power in its press rooms.

While the company has been supplying light

and power in the business district it has not been
unmindful of the wants in other quarters.

There has long been a desire on the part of many
wealthy residents of the South side to secure

electric lights for their handsome homes and the
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Edison company accordingly decided to install

a plant on Wabash avenue. The building is

now well underway, the underground mains are

progressing rapidly and many of the handsome
dwellings and apartment houses are being wired

by the Edison company for the introduction of

electric light. The company last week received

an order to wire ihe Skinner apartment house,

Edison Light & Power Company's Plant
at Minneapolis, Minn.

The Edison Light .S: I'ower company of

Minneapolis, was formed less than two
years ago, but it hps already installed an excel-

lent plant, an extensive underground system,

and has 7,000 lights conneited with the station

besides 160 horse power in motors for manu-

ELECTRIC LIGHT ,S: POWER COM

35th Street and Wabash .\ve., for 1,600 lights.

This building is not yet completed, but it will

be one of the finest apartment buildings in the

country. The company has received numerous
orders for lighting residences ranging from
seventy-five to 350 lights.

The South side generating station is on Wabash
Ave. about 200 feet south of Twenty-si.xth street.

Six dynamos will be installed, four of 1,300 lights

PANY S PLANT AT MINNEAPOLIS.

facturing purposes. In the accompanying cut

is shown an excellent view of the dynamo room
in the new building just completed by the com-
pany. It is a twelve story structure adjoining

the lumber exchange, and is in the heart of the

city. Its dimensions are 60x100 feet.

On the first floor are the steam plant

engine room, while on the floor above,

dynamos are arranged. The remaining

and
the

ten

EIJISON i'LANT ON THE STEAMER HALILMORE.

capacity each and two of 900 each. So rapidly

are the orders being received that it is quite

probable the capacity of the station will be
increased immediately.

The street railroad companies in Seattle, headed by the
Seattle Electric Railway company, propose establishing

car shops in that city. Cars for local use and outside work
will be constructed.

stories will be fitted up for manufacturing es-

tablishments, and will be furnished with electric

power.
At present there are sLk 1,000 light Edison

dynamos. These are belted directly to the en-

gines on the floor below. The power plant con-
sists of three New York safety engines, each of

i6o-horse power. Each of these is built upon
a separate foundation. The steam plant which

consists of six tubular boilers, aggregating i,ooo-

horse power, was installed by the Haxton Steam
Heating company, Kewanee, III. The com-
pany burns shavings for fuel, finding that this

effects a saving of 40 per cent, as compared with
coal.

The company adopted the Edison tube system
of underground construction and has ten miles
in operation at present. Its service extends
through the business district, and includes
many of the larger buildings. Among them is

the Masonic, Temple, which has 1,500 lights:

.the Public Library, 800 lights; Lumber Ex-
change, 1,000 lights; Bank of Commerce build-

ing. Commercial Exchange, Wright Block and
several others. The Edison building in which
the plant is located is wired for 1,200 lights and
many of these are now in use. The meter sys-

tem has been adopted. The company also fur-

nishes power for several large motor installa-

tions. The presses of the Minneapolis
Tribune are operated by a 15-horse power
Sprague motor, which receives current from this

plant, and in the job printing department of the
concern the installation is duplicated. The
"Electric Bath" has a 15-horse power Eddy
motor. There are many other installations

throughout the city, aggregating 160-horse

power, and the demand for motor service is

rapidly incieasing.

The company contemplates introducing arc

lights on its incandescent circuits. It has ar-

ranged with an Eastern manufacturing house for

a special type of lamp adapted to its system,

and these will be introduced when there is a de-

mand for arc lamps.

The officers of the company are: President,

H. C. Akeley; vice-president, C. H. Chad-
bourne; treasurer, S. G. Cook; secretary, C. H.
Maxcy.

Edison Plant on the Steamer Baltimore.

A view of the electric lighting plant on
board the United States steamer Baltimore is

given in the accompanying illustration.

This plant is practically a duplicate of those

on the cruisers Philadelphia, Charleston and
San Francisco, and consists of 3 So-volt, 200-

ampere Edison compound marine dynamos,
driven by a special double cylinder engine. The
dynamos run at 400 revolution.s, and it is

claimed, have a commercial efficiency of 89 per

cent., heat about 40 degrees Fahrenheit above
the temperature of room, and have an output of

more than four watts per pound weight. This
combination of results was required in the gov-
ernment specifications for these boats.

The vessel is wired for 475 incandescent

lights and four search lights. All wire is lead

covered, and is run in extra heavy moulding.

Fourteen mains lead from the switch-board, each

controlling from ^9 to 45 lights. All the lamps
with the exception of those in the officers' quar-

ters, are inclosed in steam tight globes con-

trolled by water tight switches, and in the ma-
jority of cases are protected from mechanical

injury by wire guards. At various points about

the ship water tight attaching receptacles are

located for the use of deck lanterns, "hand
portables," etc.

There are no soldered joints, all taps being

taken off by water tight junction boxes. The
controlling idea in the designing of this installa-

tion was to make the system beyond the dyna-

mo room perfectly water tight.

The ship is entirely dependent for light on
this plant, the running, signal, and all other

lights being electric.

The search lights are four in number, and
each takes 50 amperes of current.

The switch-board in the dynamo room is very

elaborate, and permits all of the dynamos to be
thrown in multiple on the incandescent and
search light circuits, or any one of the dynamos
can be thrown on the search lights, with the re-

maining two running in multiple on the incan-

descent circuit, or the incandescent system can

be divided so that each dynamo will run one
half of the lights, thus allowing the three ma-
chines to run at one time on independent cir-

cuits.

Each of the plants above referred to when
turned over to the government was given a

complete outfit of testing instruments, consist-
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ing of Wheatstone bridges, batteries, tactio-

meters, steam engine indicators, etc., and in

addition a sufficieit number of spare lamps,

sockets, wire and wiring devices, parts of en-

gines, etc., are taken aboard, it is estimated, to

keep the lights going for three years.

The plants were put in by the Edison Gener-

al Electric company while the ships were under
course of construction, and the amount of labor

involved in making these installations can be
readily appreciated when it is learned that on
the Philadelphia's plant just completed, a force

of men has been working since September, 1889.
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rapidly than heretofore, and the outlook is ex-

ceedingly favorable.

Another inducement is offered in the an-

nouncement that Mr. Edison will be present and
will participate in the proceedings. The fact

that the convention will be held during the

Minneapolis E.\position of which the Edison
exhibit is the principal attraction, will induce a

larger attendance than before. The Edison ex-

hibit will be in the main, a reproduction of the

display at the Lenox Lyceum and the Paris

Exposition, but will be even more elaborate

than these. The exhibitors have profiled by

TOWER OF LIGHT AT THE

During a large part of the time as[', high as

twenty men were employed, and there was never

a smaller force than ten at work.

Convention of Edison Companies at
Minneapols.

The convention of the Association of Edison

Illuminating companies at Minneapolis will have

unusual interest this year for central station

.men. There have been many changes in the

last year, the consolidation of the Edison and
Sprague interests, the formation of the Edison
General Electric company and many changes in

management making the present convention the

beginning of a new era in the history of the as-

sociation. Moreover in the last year the Edison

interests have extended and developed far more

MINNEAPOLIS EXPOSITION.

their experience, and the Minneapolis display is

the crowning feature of the exposition.

Special trains for the accommodation of dele-

gates and their friends will be run from New
York and Chicago. During the convention

papers on the following topics will be read and
discussed: Lightning Protection, Results of

Experiments; Insurance of Edison Central Sta-

tions; A National Code of Insurance Rules;

Edison Patent Litigation; Central Station Steam
Piping; Re-organization of Edison Interests;

Grounding the Neutral AVire in Three Wire
Systems.

The present officers of the association are:

President, John I. Beggs; vice-president, C. P.

Gilbert; secretary, W. J. Jenks; treasurer, Wil-

son S. Howell; executive committee, A. L.

bmith, Appleton, Wis.; C. L. Edgar, Boston,

'5r

Mass.; Thos. P. Merritt, Reading, Pa.; E. R.
Weeks, Kansas City, Mo.; C. T- Field, Brooklyn,
N. Y.; T. I. Beggs, Chicago, 111.

The Electric Tovi/er at the Minneapolis
Exposition.

One of the most striking features of the Min-
neapolis exposition is the electric tower, which
is illustrated in the accompanying cut. This
tower was designed by Luther Stierenger of the
Edison General Electric company for the Min-
neapolis exposition. It admirably illustrates the
adaptability of the electric light to decorative
purposes and theatrical effects. The first dis-

play of this kind in this country was at the
Lenox Lyceum in New York, and was consid-
ered a great achievement in the way of produc-
ing effects by electric light. The tower at Min-
neapolis is far superior, it is claimed, to that at

the Lenox Lyceum, and in design represents an
Egyptian lotus. The pillar is the stem with its

purple ribs at every angle of the octagon; the
swelling top is the flower, with its petals and
sepals strongly defined; the slender festoons of

parti-colored light are the stamens—the whole a
wondrous lotus flower. Many thousand incan
descent lamps are used in producing wonderful
effects. One of the most popular was seen on
the opening night when the operator, during the
playing of the "Red, White and Blue," threw on
the lights in quick succession, bringing the entire

assemblage to their feet with a cheer. Of
course, the manner of producing this effect was
wholly unknown to the spectators, who looked
upon it as almost supernatural. Many other
beautiful and wonderful effects are produced.

It will be observed that an electric railroad,

with a train in operation, is also seen in the
view. There is also a complete display of Mr.
Edison's inventions, similar to that shown at the
Paris Exposition, together with the perfected
phonograph. The electrical exhibit far surpas-

ses all other features of the exposition.

The Improved Schoop Accumulator.
Readers of the Westkrn Electrician are

already familiar with the construction of Dr. Paul
Schoop's storage cell in which a gelatinous elec-

trolyte is employed. Since the publication of

the description of this battery, a number of capi-

talists have been looking into its merits and a
syndicate has undertaken to furnish capital for its

exploiture.

The Pullman company, through its electrician,

A. H. Bauer, is conducting experiments with

FIG. I. THE IMPROVED SCHOOP ACCUMULATOR.

the Schoop cell with the object of testing its

efficiency for train service.

While Dr. Schoop has from time to time in a
general manner, described his cell, a number of
the details of his most improved type of accum-
ulator have not been published. With the view
of presenting reliable information on the con-
struction of the Schoop plate in the most im-

FIG. 2. THE IMPRO\'ED SCHOOP ACCUMULATOR.

proved form, the Westerx Electrician has
prepared the following description and accom-
panying illustrations. The description here
presented refers merely to the construction of

the plates and their arrangement in the cell

proper. The electrolyte is not considered.

It is well known that in storage cells made up
of large plates as they are commonly constructed
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great difficulty is experienced on account of

buckling and the unequal expansion of the

plates in the different directions incident to their

peculiar shapes and their large masses. The
form of device illustrated in the figures is claimed

by Prof. Schoop to be calculated to obviate these

difficulties.

Referring to the cuts the construction of the

accumulator may be readily comprehended.
Figure i is a plan of the cell complete. Figure

2 is a sectional view. Figures 3 and 4 show the

plates as they appear when removed from the

electrolyte. In Figure 3, representing one of the

plates, there is a central conducting stem formed
with arms or branches projecting horizontally

FI(J. 3. THE IMI'ROVED SCHOOP ACCUMULATOR.

as indicated and connected at the ends by non-

conducting side bars. Each of these horizontal

conducting arms carries a series of disks. These
disks, arms and stem, and side bars con-

stitute a plate—for example, a positive plate.

The several plates of this character in the cell

are electrically connected at the upper ends of

their central stems. The other plates, say the

negatives. Fig. 4, have lateral conducting bars.

These bars rest upon conducting strips at

the bottom corners and in that way are elec

trically connected. By thus furnishing the

w
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FIG. 4 THE IMPROVED SCHOOP ACCU.VIULATOR.

active portion of the plate, with a strong and
firm supporting stem and having the plate broken

up into a series of small parts, a structure is

obtained which is not deformed by unequal

expansion or contraction.

Prof. Schoop has also invented a process by
which he claims to produce an electrode for

secondary batteries without the use of paste or

plastic material of any kind. His process is one

in which a lead electrode is produced by electro

chemical means. Fig. 5 illustrates diagram-

matically a simple apparatus by which the

Schoop process may be carried out. In the

diagram ^ designates the electrolytic vessel; /)'

B, two lead electrodes suspended in the vessel

and in course of formation; C, the dynamo from

which the plates are to be formed, and D the

connecting wires.

In carrying out the process the plates .5.5 are

suspended in a solution of mercury salt, prefer-

ably mercuroussulphate,containingabout five per

cent, of this salt within the vessel A, which is

filled with this solution, slightly acidulated by

sulphuric acid. One of these plates is then con-
nected with the negative pole of the dynamo
and the other with the positive pole. It will

now be found that the first plate, the cathode, be-

comes covered with a film of metallic mercury,
while the other plate, the anode, apparently re-

mains unaltered. The mercury deposited upon
the cathode quickly forms an amalgam with the

lead, penetrating its surface to a certain depth.

It may be mentioned, however, that in order to

insure a satisfactory result in this respect the

strength of current must be kept within a cer-

tain Imiil, depending upon the exposed surface

or area of the electrode, in order to avoid too

great an accumulation of metallic mercury on
the plate, which might cause it to drop off before

the amalgam is formed. After this treatment
the direction of the current is reversed, and it

now enters at the ])late which was formerly the

cathode, passing from it to the other plate,

former anode, which now becomes cathode, and
then back to the generator C. In other words,
the electric quality of the two electrodes BB is

reversed, the cathode becoming the anode by
this reversal of current, and vice versa, which is

accomplished without disturbing the plates.

The result of this is that the mercury deposited

upon one of the lead plates becomes dissolved

and transferred from this plate to the other one,

formerly the anode, but now the cathode. As
soon as all the mercury has been removed in

FIG. 5. THE IMPROVED SCHOOP ACCU.ML'LATOR.

this manner by electric chemical action this

plate is taken out of the bath, washed and
rinsed with water, and is now ready for the or-

dinary charging. In its place a fresh plate is

suspended in the solution opposite to the re-

maining plate, and now the current is again

reversed. This results in the mercury which
has been deposited upon the old remaining
plate being again dissolved and deposited upon
the fresh plate, resulting in the old plate getting

in the same condition as the first one by the

amalgamation of the lead surface with the mer-
cury deposited thereon; that is to say, the lead

surface has become spongy so as to make it fit,

after washing, for the ordinary charging. This
charging process is the same as that usually fol-

lowed in forming electrodes for secondary bat-

teries. By this method it is claimed plates of

high capacity are obtained in a short time and
without waste of energy or material. It is also

claimed that these plates are not subject to

deterioration, as plates composed in part of the

oxides or salts of lead in a plastic state are of

less weight for a corresponding area of active

surface, and can be produced in less time and at

considerably less expense.

Chicago's Electrical Service.

The New Vork papers have been discussing

the electrical service of the police departments
of the leading cities of the country. It has long

been conceded that Chicago's fire alarm service

was superior to that of any other city, and it is

gratifying to learn that the New Yorkers have
found something else in the Western metropolis

to commend. Here is what the fftfr/</ .says of

the police telegraph service: "Chicago is

probably better equipped in this respect than

any other city in the Union, and millions of dol-

lars have been expended in the various appli-

ances necessary to a perfect department. When
Chief Inspector Byrnes made an unofficial visit

to the Lake City he was driven by the local offi-

cials to one of their signal boxes, where this

alarm was sounded: 'Send reserves here at

once.' In a few moments a pair of powerful
horses came dashing to the spot, drawing a
stjuad of policemen, fully equipped for a battle

with a Haymarket mob, or any other serious
work demanding their presence. While the in-

spector returned home fully convinced that in

point of personal appearance and discipline the
New Vork force has no equal in the civilized

world, he was forced to admit that Chicago was
ahead in the matter of an electric signal svstem
and patrol wagons."

Adjustable Stand for Dynanos.
Those accustomed to handling heavy dyna-

mos or large stationary electric motors will need
but a glance at the accompanying cuts to enable
them to understand the features of this device.
This stand was designed for the purpose of

§S':|^ §fll [Ik

FIG. I. ADJUSTABLE STAND FOR DYNAMOS.

enabling dynamo tenders quickly and nicely

to adjust the tension of a vertical, or nearly ver-

tical, driving belt.

Referring to the illustrations, Fig. i is an end
view of the stand on the pulley side of the dy-
namo, and Fig. 2 is a plan.

The device consists essentially of two heavy
rectangular wooden frames placed beneath the
dynamo and connected by jack screws working
in boxes as shown. The boxes on the lower
frame are in reality nuts for the screws, and
are, therefore, threaded internally. The upper
boxes, however, are not threaded. Upon the
upper ends of three of the jack screws are

placed collars held by set-screws and the fourth

FIG. 2. AnjUSTACLE STAND FOR DYNAMOS.

jack screw is fitted with a worm wheel. Fig. 2.

Each screw also carries a sprocket wheel, as

shown. All four screws may be revolved by the

movement of the one link belt. Further explana-

tion is hardly necessary. To tighten or slacken

the dynamo belt, the handle shown in the lower

right hand corner of Fig. 2 is revolved in the

proper direction. Four lock-nuts. Fig. i, keep
the jack screws tightly in place.

This invention is owned jointly by the invent-

or, Thomas Wrigley, Oak Park, III, and F. B.

Badt, Chicago.

An e.Nchangc says: There has been a long and bitter war-
fare between the two rival telegraph lines in Oakland, the

Western Union and the racific Postal. At the Golden
Gate Fair races last year the rival managers, J. E. Morris

of the Western Union, and A. J. Hatch of the Postal Tel-

egraph, spent all their time trying to gain exclusive control

of the grounds. Mr 11 itch succeeded in obtaining from

the I'air managers the e.tclusive privilege of the grounds

for his wires, but Mr. Morris quietly erected a telegraph

office on the edge of the grounds, and did considerable

business. The old feud was revived this year, but Mr.
Hatch stole a march on Mr. Morris and leased all the

ground surrounding the race track for some distance, and
the Western Union has been frozen out completely.
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THE CONVENTION
Of the National Telephone Exchange

Association at Detroit.

The National Telephone Exchange Association held its

annual convention in the Russell House at Detroit. Mich.,

September 9th and 10th. The delegates upon reaching

headquarters were warmly welcomed by W. A. Jackson
and F. A. Forbes of the local telephone company, who
were indefatigable in their efforts in behalf of the visitors.

The first session was held Tuesday morning. President

W. D. Sargent of Broaklyn, N. V., occupied the chair.

Following is a list of the delegates:

ME.MIJERS AND ^•1SIT0RS.

Albree, George Chicago, 111.

Anderson, Warren Xenia, O.
Beck, L D New York, N. V.

Eaitey, R. M Williamsport, Pa.

Barton, Enos M Chicago, 111.

Barney, C. H New York. N. Y.
Baker, C. O. Jr Newark. N. J.

Beach, F. G Chicago, 111.

Brown, J. M Washington, D. C.

Carntv. M. J Toledo, O.
Cole, W.J Atlanta, Ga.

Clark Jam( s, Jr Lou-sville, Ky.
Child, W. A New York. N. Y.

Clark, James Louisville, Ky.
Carroll" G. J Detroit. Mich.

Lewis, Alex. H Chicago, 111.

Lockwood. Thos. D Boston, Mass
Lockwood, Joseph W Detroit, Mich.
McFarlane, L. B Montreal
Marshall, Howard P New York, N. Y.
McQuaide, James P. . New York, N. Y.

McLeod, John D , . .Milwaukee, Wis.
Manson, George T New York, N.Y.
McKinstry, E. C Zanesville, O
McDaniel, Charles W^ Kansas City, Mo.
Morrison. C. A . .New York N. Y.

Magee, F. A New York, N. Y.
Mosley, C. E .— Chicago, III.

McKinlock, W^ H Chicago, 111.

McKinstry, J. P Cleveland, O.
Meaney, E. P Chicago, 111.

Murray, D. S Salt Lake City. Utah
Morgan, A. O Boston, Mass,
Patterson, W. R Chicago, 111.

Pickernell, F. A New York, N. Y
Price, C. W New York, N. Y.
Powers, E. L. Chicago, 111.

Palmer, Harlan C Buffalo, N. Y.
Smith, G. M Chicago, 111.

Stanley, H D New York, N. Y.
Sargent, W^ D Brooklyn, N. Y.

Scribner, C. E Chicago, 111.

Storke. H. L New York. N. Y.

Stockwell, H. G Portland, Me.
Smith, D. A . Auburn, N. Y.

and the Callender Insulating & Water-proofing company
was dropped from the roll of honorary members, as it had
gone out of business. At the same meeting the Cumber-
land Telephone & Telegraph company was re-elected to
active membership, and Messrs. Felton and Gilleaume of
Cologne, Germany, were elected as associate members. A.
G. Day, an honorary member, has died during the year.
These changes leave us with a membership at the close of
the association year, as follows; Active, thirty-four; asso-
ciate, six; honorary, twenty-five.

There is now in my hands, to be presented to the asso-

ciation, the resignation of the City & Suburban Telegraph
association of Cincinnati, as an active member, and of J.
A. Roebling's Sons' company, of New York city, as an as-

sociate member.
The office of the secretary has remained at 510 West

Twenty-third street. New York city, during the entire

year. The usual number of inquiries for information have
been received and replied to, and the "News Letter" has
been regularly issued semi-monthly, until January ist, iSgo,

and monthly since that date. The treasurer's report will

show that the income of the association has, during the
past year, considerably exceeded its expenses, by reason of

a reduction in the latter. There is now in the treasury a
balance of $1320.99 as against .$66.41 at the beginning of
the year. All accounts due the association have been col-

lected, and all debts of the association have been paid to

the end of the fiscal year.

The income of the year was derived as follows:

From annual dues $1,950.00

NATIONAL TELEPHONE EXCHANGE ASSOCIATION— GROUP OF ATTENDANTS AT THE DETROIT CONVENTION.

Carty, T- J New York, N. Y.

Cranda'll. A. \V New Orleans, La.

Cherry, E. V Cincinnati, O.
Crandall. C. D Chicago, 111.

Collins, \\\ F Chicago, 111.

Carson. D. I . . . - New York, N. Y.

Culbertson, John N Buffalo, N. Y.

De Land, Fred Chicago, III.

Dickerson. J. W^ Chicago, 111.

Durborow, A. C, Jr Chicago, lil.

Drake, Flemon Omaha, Neb.
Dee, James R Houghton , M ich

Degenhardt, F. E Chicago, III,

Doolittle, Thomas B Bridgeport. Conn.
Davis Josiah R Harrisburg. Pa.

Doolittle, C Bridgeport, Conn.
Estabrook, W. H Elmira, N. Y.

Forbes, F. A . . - Detroit, Mich,

Farnham. I. N Boston, Mass.

Fuller, Arthur G St. Louis, Mo.
Gifford, H. N Louisville, Ky.
Ghegan, J. T New York, N.Y.
Greene, W. D Detroit, Mich.

Hall, Edward T Buffalo, N. Y.

Hall, Edward T. Jr., New Y'ork, N.Y.
Hibbard, A. S New York, N. Y.

Huidekoper, H. S Philadelphia. Pa
Hovey, W. K New York, N.Y.
Hamilton. George A New York, N. Y.

Harvey, Francis J New York, N. Y.

Hall, George G Cincinnati, O
Ivers, Samuel New Bedford, Mass.

Jackson, W'. A Detroit, Mich,

Kelly, James F New York, N. Y.

Knight, F. E Austin, Tex.

Keller, J. N Boston, Mass.

Jvand, James F , Petroit, Mich.

Stump, C. E New York, N. Y.

Thayer, W. B New York, N. Y.

Taltavall, Thos. R New York, N. Y.

Tyler, Morris F . . . New Haven , Conn.
Uline, A. B .. .Albany, N. Y.

Watson, S. E Detroit, Mich.
Wallace, George Y SaP Lake City, Utah
Wilson, C. H Chicago, III.

Wetmore. J. A. New York. N. Y.

Westbrook, W. T Philadelphia, Pa.

W'hite, A. C Providence, R. I.

Yensen. P Cleveland. O.
Yost, C. E Omaha, Neb.
Zeublin, J. E Columbus. O.

Tuesday Morning's Proceedings.

After calling the convention to order. President Sargent

stated that it had been expected the Mayor of Detroit would

deliver an address of welcome, but unfortunately he had

been called away from the city. He could assure the dele-

gates, however, he added, that the hospitalities of the city

would be extended to the visitors.

The roll call showed that twenty-six telephone companies

which are active members, were represented; in addition

three associate and six honorary members were present.

Gen. C. H. Barney, secretary, read his annual report as

follows:

Secretary's Report.

At the beginning of the association year the roll con-

tained the names of thirty-four active, six associate, twenty-

seven honorary members. The changes during the year

have been as follows: At the Minneapolis meeting the

resignation of the Sunset Telephone-Telegraph company
of San Francisco, as an active member, and of Clark B.

Hotchkiss as an associate member, were both accepted.

From initiation fees -

From sales of extra copies of proceedings.

10.05

49-IO

Total $2,009.15
The expenses have been distributed as follows:

For salary of secretarj' $1,000.00
For printing proceedings, Minneapolis meeting 245.25

For other printing, "News Letter," circulars

and blanks 129.40
For office expenses, stationery, postage, tele-

grams, express and newspaper clippings. .

.

9S.06

For stenographer at Minneapolis meeting 136.50
For other expenses at Minneapolis meeting. . . . 145.36

Total $1,754-57

The report was accepted and placed on file.

Treasurer's Report.

The President: The next business in order will be

the reading of the treasurer's report.

H. L. SroRKE: I have a report here of the details of

the association's business, and the vouchers, which has

been examined and approved by the executive committee.

The balance brought forward from last year was $66.41;

cash on hand, $320.99. This is an improvement of about

500 per cent, over the report made a year ago.

The report was accepted without reading the items.

W, A. Jackson: I would announce that there will be

a carriage drive tendered to the members of the association

and those attending this convention to-morrow at 2 o'clock.

W^e will drive around the city and to Island Park, with a

lunch to be served at the Casino. This invitation is gen-

eral to both gentlemen and ladies accompanying them, and

to all others who are here at the convention.

The invitation extended by Mr. Jackson on behalf of the

Detroit Telephone company was accepted with thanks.
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President's Address.

President Sargent made the following address:

Oo the 7th of September, just ten years ago, the first

convention of telephone men assembled at Niagara Falls.

The meeting was the result of a circular sent ou^ some

time beforehand, signed by representatives of the leading

telephone companies in che United States. The
object of the convention, as stated in the circular, was

"formation of a general telephone aasociation to consider

the various questions affecting the telephone business and

its development."
This meeting was organized by the election of George

v. Durani as chairman, and E.J. Hall. Jr., as secretarj-.

The roll of representatives showed 86 individuals, repre-

senting various companies, six representatives of the Amer-

ican Bell Telephone company, and 21 representatives of

manufacturing interests; making a total of 1 13 individuals.

A constitution and bylaws were offered, and various re-

ports and papers were listened to and discussed, after

which the convention, on the morning of September 9th,

adjourned sine die.

Immediately following this adjournment, and on the

same day of which this is the anniversiry, the first meeting

of the National Telephone Exchange association of the

United Stales assembled. The present constitution and

by laws were adopted, and the following officers elected:

President. George L. Phillips: vice-president, H. H. El-

dred; secretary. M. F. Tyler; treasurer, P. I. Carson.

The association then adjourned to meet in Chicago on the

first Tuesday in .-\pril. The subsequent meetings in Sara-

toga. Boston, Cincinnati. Philadelphia, and so forth, are a

part of the history of our business.

Of the original members many have left the business,

and a few—but all too many—have been taken away by

death, notably our universally-esteemed first president,

George L. Phillips, and others, of whom the association

has expressed its appreciation in just and loving tributes to

their mexoriei.
Ten years ago, how crude the business was. The mul-

tiple switch-board was a mere idea. Tables were only

hinted at The use of iron or steel wires was almost uni-

versal. Insulation was considered of little account by

many, and some declared insulators superfluous; the value

of the service was underrated by the public, and our own
standards were far below those of to-day. The highest

efficiency and reliability i5 what the public demands of us.

and business and prosperity will follow us just as fast as

we are able 10 meet that demand. The standard of to-day

requires the use of copper for conductors, overhead as well

as underground, and the substitution of metallic circuits

for single-grounded wires. The underground wires and
cab'es of five years ago do not answer the requirements of

to-day, anl the same may be said of central office and sub-

scribers' equipments. With improved service comes in-

creased use by the public, and the ability and energies of

the best minds in the business may well be ta.xed to the

utmost to keep up with the demand.
This association has in the past been active in the de-

velopment and extension of new ideas and improved meth-

ods, and it is. therefore, with regret that I call your atten-

tion to the lack of interest and the failing off in membership
during the past three or four years. The City & Suburban

Telephone & Telegraph company of Cincinnati has re-

signed, and the active membership is now only 33. The
secictary's request for papers to be read at this meeting

met with no response. The papers which we have were

procured by personal solicitation on the part of the officers.

It may be said, indeed, that outside of the secretary's sta-

tistical report, the furnishing of papers to serve as topics

for discussion during the last few years has been done by a

very few individuals. If the association is to be of service

in the future its members generally must take a more ac-

tive part in the preparation of the papers and reports which

form the basis for our discussions.

In conclusion, I desire to thank the association for the

kindly manner in which it has treated an inexperienced

presiding officer.

Election of Officers.

Mr. Crandall: I desire to place in nomination a gen-

tleman who, a few years ago. was one of the vanguard
that was leading the way and teaching many of the mem-
bers of the association what telephoning should be; I de-

sire to place in nomination a gentleman who has filled

many important positions in telephone service, and has

never been found wanting in any; I desire to place in nom-
ination a gentleman who is now filling a position in the

telephone service, and who has filled it, I believe, to the

satisfaction of every member of this association; I have the

honor to nominate for president of this association for

another year our worthy president, Mr. Sargent of New
York.
The secretary was instructed to cist the ballot for Mr.

Sargent. On the announcement of his re-election the

president made a brief speech in acknowledgment of the

honor.

F, G. Beach, vice-president, and H. L. Storke, treasurer,

were re elected, the secretary casting the ballot.

W. A. Jackson and A. W. Crandall were elected to fill

vacancies on the advisory committee.

The following executive committee was elected; K. J.

Hall of Buffalo. Charles F. Cutler of New York, Charles H.
Wilson of Chicago, and H. N. Gifford of Louisville.

The following paper by Mr. Davison was read:

The Operation of the Dolri.e Cord Key-Board at
Brooklyn, N. Y.

BY r.F.ORGE J. DAVISON,

A year ago, I addressed a somewhat extended report

regarding the workings of the new multiple switch at

Brooklyn, as then operated with the single cord key-board.

On account of the troubles therein shown, and because it

was essential that we should be able to operate mixed cir-

cuits in the multiple board, it was decided to change the

key-board from the single cord, grounded system to the

double cord metallic. This change was completed early in

March. 1890, and the new key-board therefore, has now been

in use for about six months.

The equipment is full metallic, with tubular clearing out

drops, retardation coils, condensers, split telephones, etc.,

etc.

The ch.inge required the connection of answering spring

jacks which were placed horizontally in the lower part of

the switch, necessitating the moving upward of all the

spring jacks originally connected. This movement dis-

arranged the switch cable wiring to some extent, and
increased the liability to troubles in that particular, but

very little has developed.

The wiring of the line drops had to be entirely renewed,

they having been wired originally for grounded circuits

only.

The number of troubles as shown by the table herewith

is very low, and those occurring were almost entirely of a

trivial nature, readily located, and easily removed.

In the parts of the apparatus not referred to in the

tabulated form, there has been scarcely any trouble. After

the change of key-boards had been completed, new trans-

mitter cords were put in, none of which have failed; triple

receiver cords were necessarily substituted for the double

cords; only one of these have failed.

One of the condensers became short circuited, the result

of which was to cause all grounded circuit lines to test

"busy" whether in use or not.

The split telephones have been very satisfactory, no
trouble whatever having been experienced in their use.

Spring Jacks: We have added 1,720 spring jacks to

the 15,660 in use last year, making 17,380 now in use.

For the first thirteen months' use there were ten cases of

dirty contact; for the past six months, there have been
twenty-two cases of this trouble. I think this increased

percentage of trouble is due to a considerable extent to the

disturbance of the switch cables at the time of changing
the system, which set free whatever slight accumulations
of dust there was in the cables, no small portion of which
found lodgement in and about the spring jacks. None of

the spring jacks have platinum contacts, the use of which
would, I think, lessen this difficulty.

Drops: One thousand seven hundred and seventy in

use, an increase of no over last year's report.

The troubles with these have been much fewer than was
previously shown, comparing as follows:

13 months. 6 months.
1889. 1S90.

Catch 26 3
Shutter 36 8

Armature Trunnion 203 none
Crossed with Core 6 i

Open in Coil 2 i

Burned out i 5

Broken Wires 20 8

Total 294 26
None of these troubles require any special comment, the

cause and remedy of each being apparent.

Ringitii^' A'tys: The ringing keys are of the pattern

known as Uong Distance Metallic, and there are 273 pairs,

or 546 individual keys in use. Only live cases of trouble

have developed, four of these being a failure to ring,

caused by the generator springs not being properly adjusted,

being so far away that the depression of the button did not

close the contact between the line and generator springs.

The remedy was easy and is obvious.

The other case of trouble was where the button, being

depressed, would not return to its normal position. This
was due to a slight roughening ot the sides of the wedge-

shaped rubber plunger where the springs rest against it.

A little oil applied at the point of trouble was all that was
necessary.

Listening- A'c-ys: There are 273 listening keys in use

with which there have been forty-one cases of trouble; no
one of which, however, was in the main line circuit, or

interfered with the subscribers after a correction had been
made.
These forty-one troubles may be divided into four classes,

as follows:

Failing to cut in operator 9
Failing to cut out operator 1

Rubber plunger sticking 27

Rubber pin broken 4

Total 41

Failing to Cut in Operator: The nine cases of this

trouble occurred in the first two months and on account of

the springs not having been properly adjusted when they

were connected. The springs rested against the rubber

plunger and did not close the contacts on the operator's

circuit. No recurrence of the trouble after properly adjust-

ing the springs by bending them
Failing to Cut Out Operato) : Only one case of this

trouble caused by the rubber pin of the plunger being so

short that the "throw" was not great enough to break the

contacts.

Rubber /'lunger Sticking: This trouble occurred twen-

ty-seven times, and, as in the case of the ringing key, was
where the plunger remained down, when cam was thrown

forward. It was due to some extent, to a lack of proper

smoothness of finish on the wedge-shaped sides. The
plunger is pressed upon by two springs on one side and

one on the other, the unequal strain having a slight ten-

dency to make it bind. The difficulty was readily over-

come by rubbing a little oil on the sides of the 'wedge."

Broken Rnhbcr Pins: Four of the little rubber pins,

which are acted upon directly by the cam, became broken

from some unknown cause.

The cams of the listening key make considerable noise

when they are thrown forward, but I do not know how
this can be avoided.

Tubular Clearing Out Drops: Two hundred and seven-

ty-three in use, which have required attention twenty-three

times. All of the troubles, except two, were with the

catch. The drops are located directly in the rear of and
on a level with the cords, the plugs of which in being re-

turned to their normal position occasionally strike against
and bend to some extent: the rather slender catch of the
drops, which in consequence fails to release the shutter.

The remedy for these troubles, after their occurrence, is

obvious. To guard against them, the drops should be
located elsewhere, which, however, is not practicable in

this switch.

The "adjustments" referred to were where the armatures
were too loose, requiring the changing of the position of the
trunnion binding screws.

Cords: It appears from the record that only about

35 per cent, of the cords in use had failed during the six

months. As a matter of fact, a percentage of failures of

the cords actually used is much greater. Each of the
subscriber operators has eighteen pairs of cords available,

but habitually used a much smaller number. A half

dozen or so pairs of cords being used for the greater por-
tion of the connections, the other pairs in a lesser and
lesser degree according to the volume of business.

There were a few failuresof the cords at the point of
soldering into the shoe, inside of the plug, but the per-

centage of troubles from this cause is very low.

Almost all of the failures were at the base of the plug,
due to the strain upon the cord in withdrawing the plugs
from the spring jacks. The breaking of the tinsels in-

creased considerably by the perspiration from the operator's

hands penetrating the covering of the cords. It is the

rule that operators shall withdraw the plugs cy taking hold

of the same, and not by the cord, but it is almost impossi-

ble to enforce the rule on long reaches.

The percentage of cord troubles in the double metallic

is very much greater than in the single cord, grounded
system. In the thirteen months' use of 1,200 single cords
there were only eight failures as against 209 failures in six

months out of 576 in use in the double metallic. There
are t.vo prominent reasons for this increased percentage;
first, because as there are two conductors in the metallic

circuit cords the liability to trouble is djubled in the same
number of cords, and second, because in the double cord
system, the use of the cords is so much greater. In the

single cord system, a cord is not used e.xccpt to complete
the connections for which the subscriber, of whose line it

forms a part, may call, while in the double cord system a
pair of cords may be used any number of times, in fact,

may be used almost continually.

The one case of trouble, "conductors crossed in cord,"
was caused by abrasion of the insulating material. The
effect of such a crossing of the line or test is that any
grounded circuit subscriber's line tested with that pair of

plugs would show "busy" whether in use or not.

Plugs: The troubles with the plugs have not been
many, amounting to thirteen in all out of 576 in use.

Four tips of plugs were broken off in the spring jacks

due, however, more to accident and a lack of care than to

faulty construction of the plugs.

The removal of one of these tip; from a sp-ing jack is a

somewhat difficult matter when it happens to be broken off

when the plug is wholly within the jack, and the tip held

fast by the line spring. It is then necessary to relieve

the tension of the spring by partially or wholly withdraw-
ing the screw holding it in place and pushing the tip for-

ward until it is within the iileevcof the ' lest." From this

point I find the most convenient plan of removal to be the

use of a short piece of flexible rubber tubing; placing one
end of the tubing firmly over the opening of the spring

a quick inhalation of breath rarely fails to bring it out.

Tips Uuscrc-i'cd: The little rivet U' ed to prevent such
troubles has come out of nine plug tips, rendering it unsafe

to use the plug until repaired.

Referring to last year's report it will be seen that in the

thirteen months' record, there were 4 "9 cases of troub'e

with the combination key and seventy-six with the ground-
ing jacks, a total of 535 in the single cord key-board, or an
average of a Utile over forty-one per month. The report

herewith for six months, shows troubles in the double cord

key-board as follows: Ringing buttons. 5; listening keys,

41; clearing out drops, 23; a total of sixty nine or an
average of eleven and one-half per month. When it is

further considered that about 40 per cent, of the troubles

in the single cord key-board interfered with the subscriber's

conversation after the connection had been made, and that

not one of the double cord troubles interfered in this way
at all, the contrast is very great.

Add to Ibis, too, the great difference in the ease with

which repairs may be made to the double cord system and
that the making of such repairs need not interfere with the

operator's efficiency nor with any subscriber's line, it seems

to me that there can be but one conclusion arrived at.

The Discussion.

Mr. l.ocK\vt,)on: When we consider the calls to be

received from the subscribers, and consider also that the

operator must ascertain whether any of the line is already

in use, and when we consider that the second
subscriber must be called and that the two lines

are then to be united for conversation, and that the

conversation must be largely guided and supervised, and
that finally the disconnecting appliances are to be supplied,

it is not surprising that this organism frequently gets out

of order. It requires the most cons'.ant supervision of any
electrical instrument that I know of, for many reasons.

Each line has to pass through a great number of contacts,

and necessarily so. The instruments for receiving calls

have to deal with currents which are not strong, and
sometimes they have to pass over unavoidably leaky lines

which cannot at all times be kept in the best of repair.

The current by which the talking isperfcrmed is not strong

at the very best, l-requently it is very weak—the weakest,

as we are in the habit of hearing, which is capable of

accomplishing any useful result. Therefore I say that the

troubles which have appeared are neither in number nor in

variety greater than might have been expected, if we had
stopped to consider the current and the very uncertain

nature of all machinery, especially when it is worked to

such a large extent as is a central office switch-board.

There was one other thing which has also impressed me,
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and that is the very great improvement which has taken
place this year \n comparison with 1SS9. The paper
corroborates my view that there must have been constant
supervision in order that faults should be detected; that

ways of finding faults could be ascertained.

President Sargent; 1 would like to say that while
it may seem that the paper ended a little abruptly, the

facts presented were so obvious to the writer that in

making the concluding remarks he assumed everybody
would see that the double cord switch-board which he had
just described was so far superior to the single cord switch-
board that he did not need to make the statement. There
is far less trouble in using the double cord than the single

cord board. With the single cord switch-board the
removal of faults usually involves other troubles and
prevents the operators from doing their work properly.
\Vith the double cord board all these troubles may be
located, and removed without interference in the slightest

degree with the efficiency of the operator. I think in fact

the record shows conclusively that the use of the double
cord board, indeed, the use of a key-board that is

entirely separate from the wires, is the best.

Mr. Cartv: I might say a good deal about the
relative merits of the double and single cord switch-boards,
but as far as the work is concerned there are no single cord
switch-boards which are adapted for mi.Ked circuits. Until
we have one that is, any discussion of the relative merits
of the two boards will not be ver)' profitable. When a
company comes to consider the question of a new oflice

the first question is whether a board is adapted to a
metallic circuit and if it is not so adapted it is usually
thrown out.

Mr. Keller: I would like to ask if there is a single
cord switch-board in use in the United States to-day?
Mr. Wilson: In answer to the gentleman's question,

I willsay that we have a single cord board in operation
in Chicago in the main office, arranged for single wires

and grounded circuics. We have also a single cord
metallic circuit svitch-board in operation in the
Stock Yards office inCnicago. It fills all the requirements
for metallic circuits, but, as compared with the double
cord metallic circuit switch- board, it has not been con-
sidered so good on account of mechanical details. I

would say also for the information of the gentlemen
present, that in Chicago, we had the metallic circuit

problem to contend with, and we n-ere not anxious to

introduce any more experimental apparatus in our general
system than we could help. So we took one of our branch
offices to experiment with. We have in operation in that

office now five different metallic circuit key-board systems.

The spring jack part of the swtch-board is the same in all

of them, and, as the different systems dove-tail together,

we are able to operate the five different schemes
in the same office. We have been doing that for six

months or more, and from those five different schemes we
have adopted one for use in our main office, and the

apparatus is now being constructed for that office. But
the single cord plan has had to give way for one of the

double cord systems on account of its advantages.
Now, I want to say that the part of the paper which has

been read which interested me the most is the reference to

troubles in the spring-jack. We found in Chicago, where
we have long underground circuits, that the introduction

of a small amount of resistance in the circuit makes a very

great difference in the talk. It is especially apparent in

systems where the incoming trunk line business from the

branch offices does not pass through the spring-jacks.

The trunk lines end in cords and plugs. The out-going

trunk lines necessarily duplicate through the switch-boards,

passing through ig sections of the switch-board and
20 spring-jack contacts.

If the contacts in the switch-board become dirty—not
necessarily open so as to interrupt the circuit entirely—
we notice a difference between the incoming and outgoing
talk. We have found that a resistance of 200 or 300 ohns
in a contact makes a very appreciable difference in the

conversation.

Some si.x months ago we organized a force to work
every night on our switch-board. The series of contacts
through the switch-board have been measured with a

galvanometer. If the resistance exceeds 150 ohms—that

includes the drop which is looto 130 ohms—the spring jacks

are cleaned- In that way we keep our service reasonably

uniform. Our experience is that after six months' hard
work in cleaning up the contacts we still have an average
from five to ten cases of trouble a day. This does not

mean open contacts. And I would like to ask if the

statistics given in the report refer to open contacts only,

or to dirty contacts. If reference is only made to open
contacts the figures might be consistent with our ex-

perience. If the allusion is to dirty contacts, where
resistance of 2oo or 300 ohms would not be called a cause

of trouble, then 1 cannot understand the difference

between our experience and that of the East. In order to

ascertain what the experience of other companies was, I

arranged to get reports from New York and Boston,

through the Western Electric company by the kindness of

Mr. Barton. I was very much relieved to find that our
troubles were less than existed in the two cities which
I named. I attributed the fact to the pains we took

ever}' night to clean contacts. But the report that we have

before us now is so .much superior to anything that I have
heard, that I would like to have it explained. I think

that dirty contacts in the spring jack in every large office

constitute a ver}' important and serious trouble. We have
now 65,000 spring-jacks in our main office switch-board

and we are about to triple the number. Unless we can
eliminate the cause of this trouble we shall naturally

expect just about three times as much of it.

Mr. GiFFORD: I think the Brooklyn people ought to be

congratulated on the small amount of trouble they have.

Our trouble in Louisville results from the fact that we have

a considerable number of dirty spring jacks. We have a

detached building that we occupy in a middle of a square.

My wire room and shop are underneath, but I have a thick

floor and very little dust can get through. In spite of all

our precautions we have very dirty spring jacks. A sub-
scriber will say that he cannot hear anything, and we first

examine the battery. If we don't find anything wrong
there then there is a suspicion of a loose joint or an old iron

wire. We go over those things carefully, and if we find

any trouble it is removed, but then after that is done some-
times the thing still wont work. Then we look at the
spring jacks; we find that a large percentage of our trouble
with inside service arises from those dirty spring jacks

We had to goto work and clean them. A short time ago
I detailed three or four employes to clean out the whole
switch-board. You should clean out your whole switch-
board every month.

Then, too, we have had a great deal of trouble with brok-
en cords. We have an exchange of not quite 2,400 sub-
scribers. I find we have from 25 to 40 broken cords ever}'

day, and of course they are a serious cause of difficulty. A
man calls up a connection, the operator connects him. and
then we cannot hear anything. We have tried the ordinary
tinsel furnished by the Western Electric company, and then
we tried a combination of tinsel and spiral wire. At last

we concluded to have a cord made to suit ourselves, com-
posed of about three times as much tinsel as i'^ ordinarily

put in; that gives us a great deal of satisfaction. I have
told my electrician to be just as extravagant as he likes in

the use of cords, and to put in new cords of this kind
whenever any cords are out of order.

In regard to the listening key we have a great deal of
trouble with those little hard rubber plungers. They got
worn, they got dirty, and they were very hard to get at, and
we have a great deal of trouble. They are causing so

much that I was about deciding that I should have to go
home by way of Chicago, and see whether they couldn't

devise some remedy for ir. The Warner lever gives a
great deal better satisfaction. I think we should call the
attention of the manufacturers to these difficulties, and see

whether they cannot do something to remedy them.

Mr. Hibbard: I wish to mention it as a matter of ob-
servation in exchanges pretty much all over the country

that the dirty jack trouble is more noticed in places west
where they do not burn hard coal and where the whole
atmosphere is permeated with dirt and dust; also, in places

where no exchange is located near a railroad yard, where
smoke and soot from the engines float in through the win-
dows. I think it may be possible that that is a reason why
we do not have so much trouble with dirty jacks in Brook-

lyn a? they have out in Chicago and Louisville. W^hy, in

the Chicago office if you enter it you are at once impressed
with the fact that it is a dirty office. In Brooklyn if a
trouble occurred I should say it was pretty likely to be an
open contact, because there is not enough dirt floating in.

The Brooklyn office is a neat, clean office—as clean as a

parlor. It is a great deal cleaner than this room is. The
Buffalo exchange has linoleum on the floor, and when they

want to clean it they simply wipe it off, I think that is a

feature that we should all pay attention to—that is, having
clean floors.

Mr. Farhham: Something was said in the paper about
the noise of the listening lever. In our new Boston ex-

change we have provided against that by having the lever

strike upon a flexible contact instead of on a solid metal
base.

In regard to dirty jacks, I suppose we need to know
whether that trouble is due to corrosion or to dust that gets

in between the springs, Jly opinion is that it is due to both.

The question has occurred to me recently whether the lower

contact of the spring might not well be trimmed with Ger-
man silver as well as the spri_ng itself. We have adopted

the German silver spring. W^ould it not be a sufficient

improvement and guard against corrosion if we used Ger-

man silver there? Brass, we know, corrodes more than
German silver.

There was a suggestion made two or three years ago in

regard to freeing the switch-boards from dust which I

think has not yet been adopted. That is to case up the

switch-board on the back and supply a gentle current of air

so that it would always flow outward through all the crev-

ices of the board, and keep the dust out in that way.

Then any little dust circulating in the room would never

be thrown into the board, but would be kept out.

Mr. Wilson: I will forgive Mr. Hibbard for his remark
about Chicago an d pass over that very lightly. It is a

fact, however, that the main office in Chicago is very near

the river. The steamers going up and down the river emit

a good deal of soot and smoke, which come into our offi-

ces. We find a great deal of difficulty with the small

spring jacks that have been reduced in size during the last

few years for large switch-boards. We don't have any
trouble with any of the old jacks. All the new jacks have

German silver springs, Tbe difficulty seems to arise en-

tirely from the dust and dirt. The moisture in the atmos-

phere clings to the spring jacks and the dust more readily

adheres. The only relief I have ever been able to dis-

cover is to have an inverted contact point. The difficulty

is ver\' pronounced If the difficulty we have in Chicago
is generally experienced I think it would be worth the

while of the convention to ask the manufacturers to do
something to relieve us from the trouble.

Dr. Culbertson; We have 12,352 jacks in use in Buf-

falo. During the months from Januar}" to July we had
twenty-seven cases of dirty contacts. We are using the

double cord, and we had more trouble with them in pro-

portion. We had forty-three to ninety-four cases per

month—making a total of 3S7 cord troubles. We had a

total of 636 troubles during the seven months from jacks,

cords, transmitter and telephone and connecting cords and
keys. Our key troubles aggregated 202, They were

mostly from dirty points of contact. We have the Warner
key on our board. Now, while this trouble doesn't affect

the Brooklyn board, our board has been in use two years.

During the most of this time we have been putting in a new
section and making changes in our key board, and that

probably has been quite a source of this trouble, because

the general care of the board has been to some extent

neglected. The Brooklyn board is entirely new. having

been finished in March. I think, besides, Brooklyn is a

much cleaner city. When that board gets older, it is a
question whether they wont have some of the trouble that
now afflicts others,

Mr. Barton: I desire to call the attention of the as-
sociation for a moment to a general question of one cord
or two cords. The question of spring-jack contacts is an
important one, and it will require attention from members
of the association in the future, as well as from those who
have to do with the manufacturers of the boards. I don't
wish to say anything to decrease the satisfaction of our
Brooklyn friends with their switch-board. There is nothing
that I could say that would avail to lessen their satis-

faction with it. I wish to draw attention, however, to the
fact that it does not follow because they had a certain
number of troubles with their single-cord board and a cer-
tain less number with their two-cord, that the troubles or
absence of troubles are due to the single cord or the double
cord. The fact is, in the single-cord board which was put
in in Brooklyn the apparatus was considerably crude in de-
tail. The difficulties, of which I have read in the report
presented at Minneapolis last year, were very largely due
to the crudeness in the detail. Now, if Mr. McKinstrv
in his Cleveland single-cord board has as many troubles
with the subscriber as they had in Brooklyn, why then
there would be a chance to make a comparison of the sys-
tems, because between the time when the Brooklyn ex-
change was organized and that at Cleveland was equipped
there was a good deal of advancement made in the details

of construction. The way to reach proper statistics of
trouble would be to compare the present Cleveland board
with the present Milwaukee board, or the Thirty-eighth
street. New York, board, or the board that has just been
put in Denver. The Cleveland board embodies a pretty

good degree of e.xcellence in details of construction. The
same degree of excellence has been applied in the single-

cord boards in use by the German government in Berlin,

and those boards. I think, are fairly satisfactor}'.

I do not propose to enter into a general discussion of
the advantages of single or double cord, as it is a very large

question, and theieare a great many things to be said on
botli sides. The present tendency of the judgment of the
experts in this country is in favor of the two-cord key table,

but I do not think that should be entirely on account of
the trouble to be found with the single cord system. The
troubles depend largely on the perfection which has been
achieved in planning and in manufacturing of the appara-
tus. The real question as between single and double
cords depends upon other considerations.

In answer to the question of a gentleman here awhile ago
as to whether there are any single cord boards in use
in the United States, I would say that there are a considera-

ble number of such boards Among others, at the principal

exchanges in Cleveland, there is one in Cincinnati, one in

Providence, one in Columbus, one in Portland, Ore., one
in St. Joseph. Mo., one in Topeka, one in Los Angeies,
and perhaps others which do not occur to me at this mo-
ment. Those boards are tolerably well liked, I think, by
those who have them. So far as I know, however, with
the exception of the one which has been mentioned as in

use in a certain office experimentally in Chicago, there is

no switch-board on the single cord system, containing the

best equipment for metallic circuits.

Mr. Ivebs: I think it would appear from what has gone
before, that Mr. Barton's very last remark covered the

whole question. As I remember it, the prime reason for

changing the Brooklyn board was that it might be enlarged
and that metallic circuits could be used. So far as I have
heard, the only reason that Chicago takes the double cord
system is the fact that the detail of handling metallic lines

has not been worked out in its application to the other sys-

tems. I think Mr. Wilson was as firmly wedded to the

other board then as anybody is. I don't think his lecord

of troubles in his main office shows that there is any inher-

ent difficulty in operating his office on that plan. More
over, in order to change his system and to put his wires

into cables, and operate metallic instead of grounded lines,

it is my opinion that they have been obliged to take these

other systems. Therefore, a comparison of the system
which is applicable only to the old method of operation is

a question which is not in the discussion.

Mr. Wilson; I should say that we have in Chicago nine

offices, all of good size. Our largest office accommodates
3,000 subscribers. The switch-board is filled up and we
have started an annex office that has now 250 subscribers,

and we are waiting for additional equipment for the main
office. Of course, in putting in additional equipment, we
ate providing for metallic circuits. At the time the switch-

board was constructed in the main office there was no me-
tallic switch-board which we were willing to accept. We
have been experimenting with a view of altering over the

switch-board for metallic circuits. It is not a verj- consid-

erable job to do it. In deciding upon a new system, the

points of excellence between the different systems to be
considered were principally those of contacts. The s)s

tem which had the lesser number of contacts in the circuit

and had the most workmanlike apparatus, for which we
depend on the manufacturer, was the one adopted. In re-

gard to the comparison of our one cord switch board with

the Brooklyn board, I will say that the principal objection

which I understand was made to the Brooklyn board, was
this: That if a cord became out of order the subscriber's

line was temporarily interrupted. In the Chicago board

that was not the case, and in that sense the Chicago one
cord board is not strictly speaking a one cord boiird. It

has the one cord feature, which is the primary feature of

the board, but we also have enough double ccrds overhead

to relieve that one cord when it becomes out of order, and
we have never had any difficulty. It is a very simple thing

for the operator to discover when the cord is broken; if so

the cord can be tied in a knot and the operator use the

overhead cord. We never considered that the one cord

board without a few overhead cords was a good thing.

Answering is done by the insertion of a plug in the spring

jack. We considered the spring jack the best thing that

we had at that time. When we could substitute a sprmg
\^Continzied on page 1 57 )
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The present number of the Western Elec-

trician is published earlier than the date which

it bears in order that copies of the issue may be

in the hands of the attendants at the annual

convention of the Association of Edison Illumin-

ating companies of Minneapolis, September i6,

Considerable matter of special interest, we think,

to those who will be present at that convention,

will be found in this number. The programme
of the meeting as far as arranged is presented

elsewhere. There is every reason to believe

that the convention will be highly interesting to

those who will be fortunate enough to be pres-

ent.

Col. R. C. Ci.owrv, Chicago, has been chosen
chairman of the committee of directors of the
World's Fair having charge of the electrical de-

partment. The selection will be approved by
the electrical fraternity at large.

A STENOGRAi'Hic report of the Detroit conven-
tion of the National Telephone E.xchange .Asso-

ciation appears in this issue.

The next convention of the National Tele-

phone E.xchange .Association will be held at New
Orleans, probably in December, 1891.

The National Telephone Exchange association

held its annual convention at Detroit last week
and a full report of the meeting is presented in

this issue. The meeting was one of great inter-

est to the delegates and as will be noticed, the

discussions were more general than usual. The
Detroit company, the host of the occasion,

entertained the visitors with lavish hospitality

and made their stay in Detroit thoroughly
enjoyable.

The London Electrical Rcincii' in a recent

issue gravely informs us that "during the recent

hot weather in America motors have been
largely used for propelling fans." As the item

quoted was run under a special head it is to be
presumed that our English contemporary
labored under the impression that it was giving

to the world an item of news. It might
also have been stated as an item of equal novelty

that a great deal of sewing at the present time is

done on machines in America.

If the matter of the World's Fair comes be-

fore the convention of Edison Illuminating com-
panies at Minneapolis we trust the organization

will give its unqualified indorsement to the pro-

ject and take action with a view to cooperating
with the authorities of the World's Columbian
Exposition. That the Edison exhibit will be

one of the chief features of interest at the great

exposition, goes without saying; but it would be
a thoroughly proper thing for the organization

to express its sympathy with the World's Fair.

There were several interesting facts pre-

sented in the reports of officers of the Telephone
association, and not the least important referred

to was the question of membership, and the fact

that many of the members did not appear to re-

alize the importance of keeping up the interest

in the association. The president, in his an-

nual address, stated that papers to be read be-

fore the convention could only be secured upon
personal solicitation by the officers. In some
cases, at least, this may be explained by dissat-

isfaction on the part of the members with the

action in regard to papers and discussion taken

last year. This, however, should not be al-

lowed to threaten the progress of the associa-

tion. The necessity of a representative tele-

phone body is apparent, and managers of ex-

changes throughout the country should realize

the fact that in supporting the telephone asso-

ciation they are not only sustaining an educa-
tional body, but are providing themselves with

an organization for the protection and defense

of their own interests.

The two papers at the Telephone convention
which provoked perhaps the most extended dis-

cussion were those by W. R. Patterson and F. A.
Pickernell. The former considered the subject

of "The Housing and Care of Central Office

Apparatus," and the latter presented "Some
General Remarks on Telephone Exchange,
Construction and Equipment." Both papers

were thoroughly practical, as was to be expected.

The one point which especially aroused the

interest of the telephone men was the location

of the operating room in an exchange. Mr.
Patterson suggested that the second floor might
perhaps be found well adapted to this purpose.

The top floor was ordinarily u.sed and this, he

said, was the natural location when aerial lines

prevailed. To-day, however, when cables are

used to such an extent the decrea.se in their

length was extremely desirable; therefore a plan

by which they could be terminated at the second
floor might under certain conditions be found
advantageous. According to Mr. Pickernell the

operating room should be located as it ordinarily

is, upon the top floor. There are many points

which enter into the determination of the ques-

tion, in addition to the matter of cables, such as

light, ventilation, freedom from dust and smoke,
decreased liability to interruption of operators,

etc. These topics were touched upon at consid-

erable length, and those contemplating the con-
struction of a new exchange or the reorganiza-

tion of an old one will find many a practical

point which will be of assistance to them in their

plans.

The operation of the double cord key-board
at Brooklyn, N. Y., and a record of the troubles

and complaints experienced were discussed in a

paper by Ceorge J. Davison, read before the

Telephone association. As compared with the

record of the exchange operating under the sin-

gle cord, the new system has many points to

commend itself. Mr. Davison says; "When it

is further considered that about 40 per cent, of

the troubles in the single cord key-board inter-

fered with the subscribers' conversation, and
that not one of the double cord troubles inter-

fered in this way, the contrast is great. Add to

this, too, the great difference in the ease with

which repairs may be made to the double cord
system, and that the making of such repairs need
not interfere with the operator's efficiency nor
with any subscriber's line, it seems to me there

can be but one conclusion arrived at." In the

discussion the comparative merits of the single

and double cord were considered at considerable

length. It was stated by one of the gentlemen
that Mr. Davison's unqualified indorsement of

this double cord system was, as contrasted with

the single cord method, scarcely fair, inasmuch
as the switch-board built on the latter principle

was crude in its construction; a fair comparison
could be instituted only between switch-boards
embodying the very latest ideas.

It will be observed that much attention was
devoted to the consideration of the organiza-

tion and management of companies as well as

the details of the construction and operation of

exchanges at the Telephone convention. Mr.
Hall's paper contained many suggestions that

will commend themselves to the consideration

of managers of exchanges. The plan favors

maintaining discipline which should certainly

be a feature in the management of every ex-

change.

One paragraph from Mr. Hall's paper will

bear repetition here. Speaking of a general

manager's work, he says: "It is often so much
easier to do personally than it is to teach others,

that we fall, often in.sensibly, into the error of

doing routine work which others can do as well

or better; and having filled our day with

arduous labor, go home at night tired but satis-

fied that the day has been well spent, when, as

a matter of fact, we have performed the work
of a junior clerk, while the interests committed
to our charge have suffered in all directions

from neglect."

One might preach a sermon to the managers
of electric companies with the above paragraph
as a text. Who has not seen that executive

officer who, after having engaged a staff of

competent men, was continually shouldering

their respective responsibilities and attempting

personally to perform their duties, or at least a

part of them? What can be more discouraging

to an electrical engineer in charge, or what can

have a greater tendency to lower his self-rerpect

than the continual meddling of an electrically in-

experienced manager? We once overheard a suc-

cessful manager of men give his opinion on this

subject. His words were to the effect that the

one way to get the best work from men was to

make them feel a personal and individual re-

sponsibility. Take this responsibility away from
your lieutenant, and you not only destroy his

ambition but increase your own labors. .\ gen-

eral manager, as Mr. Hall says, should exercise

a veto power, but it should not be forgotten

that his under officers are appointed to share the

general responsibility. It may be added that in

our opinion more trouble arises in the manage-
ment of a concern from a failure to carry out

this principle laid out by Mr. Hall in his dia-

grammatic representation of an "artificial per-

son," than from almost any other cause.
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jack for a cam les-er key we did so. Aside from our dirty

spring jacks we had less trouble in proportion to the size

of that switch board than any board I have known anything
about in the country, but when we undertook to change
our system to metallic circuits we considered the same feat-

ures that we did when we put in the one cord switch board
We found that the one cord metallic circuit switch-board

had more contacts in it than the two cord system which we
adopted. From experience we have formed a prejudice

against cam lever keys.and we don't propose to use any. We
have a new key that goes into the board like a spring jack.

It has all the features of a spring jack in it. We have had
those keys in operation now for over six months, and never
had a single case of trouble with them. We had the

Thirty eighth street system in operation alongside of the

system which we have adopted, and we think that our ex-

perience is positive enough to warrant us in adopting what
we call the Chicago system.

Mr. LocKWOOD: In addition to the present inapplica-

bility of the single cord, it seems to me that there is one
other consideration which Mr. Wilson hinted at when he
said that if a cord gives out it could be tied in a knot and
left out of use for the time, the operator using t' e overhead
cord. It appears then that the most fragile part of their

circuit with single cord board, is a portion of every- line,

while it is only a series of links in the double cord switch

board. That fact of itself seems to me to be a considera-

tion which should weigh very heavily with all in regarding

the matter. There is also a word about the location of ex-

changes on the Eastern seaboard that I could mention.
One of the greatest troubles is the moist and saline condi-

tion of the atmosphere, which of course brings in quite a
different class of trouble than the carbonaceous trouble in

Western cities where they bum soft coal. That material

what seems to interpose itself in the contact system in the
Western cities is carbon that floats in the atmosphere. It

was my fortune to be able to prove that in a remarkable
way at one time. I had to stop over some hours at a little

station on the Erie railway, and I went into the telephone
office. In the course of some conversation with the oper-
ator he said there was one line that wouldn't work. I

looked at it, and I loosened the spring jack down a little,

and I found I could actually use it as a transmitter, there

was so much carbon between the points.

Now, I have found another trouble with spring jacks.

Some months ago 1 had occasion to spend a couple of days
in Albany, and I found that one of the spring jack troubles

there was not the result of dirt or carbon between the

points. It has struck me that perhaps some of the troubles

which have been ascribed to the dirt are really due to the
trouble they had in that city. In that case the insulated

contact screw in the lower part of the jack had been made
with such a sharp point that it made a dent in the screw
in the spring above. Ey and by that depression was made
so deep that when the foot was taken out it was all that

the spring could do to make contact with the screw point.

The occurrence of this fault of course depends largely upon
the material used, and in this case I may say that the ma-
terial was not brass, but German silver. As there are dif-

ferent grades of German silver, of course we should be
careful and get the proper grade.

The President: Referring to Mr. Wilson's question,

I would remark that I think the troubles referred to are

those experienced in connecting the wires with the sub-
scribers. There is a rigid system of inspection at regular
interv'als, with all parts of the apparatus in Brooklyn. In
regard to the change from single to double cord switch-

boards, the substitution was made not on account of the
large amount of trouble, but because the single cord was
not adapted to the mixed system of metallic and grounded
wires. The present key-board was put in to accommodate
that system. Our metallic system was increasing very
largely. I will say that I introduced these papers for the
very purpose of contrasting the two systems, and to bring
out the faults that they may have. The key board is the

most important part of the switch-board. It is a part that
is in coastaot use and wear. It needs constant watching,
and requires renewal very frequently.

In regard to the dirt between the contacts I have no
doubt that climatic conditions do affect the spring jacks to

_a very great degree, so that different cities will experience
different results with the same apparatus. I think also

that it is better in all large central offices to have a hard
wood floor. It can be more easily kept clean. I think it

is much better than a carpet or even linoleum, because
there is less chance for dust to accumulate. We have
never had a carpet or rug in our operating rooms.
The opinion we have formed by the trial of the two

key-boards is, that taking into consideration all the condi-
tions of the business, the double cord system is essentially

the best. With single cord system, doing the best you can
it is so crowded and troubles that occur in the midst of
busy hours are verj- difficult to remedy. That fact alone
is enough to condemn it. Mr. Wilson's recommendation
of the single cord board reminds one of the cripple who
had become very expert with his crutches, which in this

case are the double cords used when the single cord failed;

but no cripple would be willing to continue the use of his

crutches if he could use his legs. I do not think anybody
wants to use a single cord board if he must have a double
auxiliary key-board to keep it on its legs.

Mr, Wil50N: I don't entirely agree with President

Sargent that the single cord board is to be considered in

the light of a cripple, although it may be so in the light of

metallic circuits. The advantages we saw in favor of the

single cord sj'stem are just as apparent to-day as they ever

were. In the first place, you have half the number of cords
in use. Instead of using two cords to make connections
we use one. In a case of cord trouble, we know exactly

where to find the cord, which you don't know in the case

of a two cord board. If you have a defective cord, and
it is not sufficiently defective so that the operator discovers

it when she rings, that interruption will pass around over

half a dozen or perhaps 20 subscribers before it is discov-

ered. You get a complaint of cutting off and unsatisfac-

tory service, and you know from the nature of the complaint
that the trouble is in the cord. Vou get the number of

subscribers that are connected in the particular complaint,
and you know then which group of cords was used, and
you examine them and see if you can find the trouble. But
you may not be able to find it, especially if you use tinsel

cord. Now, with the one cord system if you get a com-
plaint of that kind we cut the cord off and repair it,

whether we find the trouble or not, and in nine cases out of

ten if an examination is made carefully, the trouble is

found. But I do not want to be understood as advocating
the one cord system for metallic circuits. If I were going
to equip a new oftice, which I am doing all the time in our
small exchanges, why. I would use the one cord system.
We use the one cord system altogether for metallic circuits

in small exchanges where we do nat have multiple switch-

boards. The advantages are that we equip those switch-

boards just as we add subscribers. For instance, we have
a small exchange with 10 to 15 subscribers. We add the

complete equipment for each additional subscriber. If the

cord becomes defective in those switch-boards we simply
use the cord of the other subscriber—and we have the
same advantage as we have in our main office with the two
cord auxiliary used in emergencies. We are increasing the
number of our private exchanges in Chicago rapidly

—

that is, a sort of combination of speaking tubes and ex-

change service—and we use what we call the single cord
system. Every subscriber's line has a cord. It is double
cord in the sense that it is arranged for metallic circuits

but the two cords are under one cover and have only one
plug; and we think we can see advantages in it- It is the

cleanest and nicest equipment that we ha^'c and is without
cam lever keys, or anything of that sort, and wherever we
have those small switch-boards in operation they give com-
plete satisfaction.

In case some gentleman here may not understand what
I mean by private exchanges, I will say that we have quite

a number of subscribers— like, for instance, the Illinois

Steel company, which has its general office in Chicago
with about twenty telephones in use. It has three rolling

mills in and around the cily and they have lines connecting
them. We run all those lines into the private exchanges
located in company's general office, and we give them three
trunk lines from that switch board into our office. We call

that a private exchange. We make them a special rate of

course for service, and then the telephones in their general
office are connected up in such a way that they have what
we call speaking tube service. That is. they don't have to

call their operator to get that service. We are putting in

quite a good many of such outfits. Armour ic Co.. have
one like that. The Milwaukee & St. P^ul Railroad com-
pany has one, and we are now connecting the ^^'isconsin

Central Railroad main office with all the branch offices in

the city. The subscriber in such cases becomes the com-
pany's agent in the transaction of that business, and the
deduction they get in rates is the compensation we pay
them for handling the work. They pay regular rates for

everything, and we pay them so much for operating the

private exchanges. In all those places we use the one
cord system, and prefer it to the two cord system. If I

were going to equip a large exchange with metallic circuits

I would use the two cord system.

The convention adjourned to 2 p. m.

Afternoon Session.

At the afternoon session the following paper was read
by E. J. Hall. Jr.

Corporate Organization.

by edward j. hall, jr.

Corporations have been called "artificial persons," ow-
ing their existence to the creative power of the stale, and
designed by process of law with more or less skill to ap-
proximate natural persons in their powers and duties.

When the legislative powers are exercised wisely and
skilfully and these artificial persons have been properly
constructed, they take their place in society as most useful

members, serving the needs of the public in many ways
with far greater efficiency and reliability than any natural
persons possibly could; for while it may be true that cor-

porations have no souls, it is equally true that they are not
subject to paral3'sis or indigestion.

On the other hand, their design being subject to the

fancy of legislative bodies, these artificial persons are some-
times over- developed in some directions and lacking in

others. The builder who follows the legal specifications

often finds that parts essential to some material function are

wholly omitted while others are so dwarfed or magnified as
to be out of proportion to the symmetr)' of the intended
design.

In the early days of these new members of society the

natural persons then composing it had a feeling of, per-

haps, not unnatural alarm that if these artificial persons be-

came too big or too numerous they might be troublesome
neighbors. What, for instance, if the power which gave
them legs and arms should take a notion to add cloven
feet, horns and tail.

This has, from time to time, occasioned the introduction

of various restrictions into the specifications, some of them
doubtless wise, others unquestionably unwise; but with a
realization of the fact that society had not lost, and could

not lose, the power to protect itself, has come to it a better

understanding of the benefits to be derived from properly

constructed corporations and a disposition to formulate the

specifications so that their construction shall be encouraged
and their capacity for work utilized to the fullest extent by
society.

The tone of the press during the recent labor troubles

on the New York Central Railroad reflects a marked
change in public sentiment from that existing even a few
)*ears ago, and, to some extent, this change is due to a

better understanding on the part of corporation managers
of the obligations which rest on them to so organize their

forces that the public shall be efficiently ser\'ed, stock-
holders receive proper returns, and last, but by no means
least, that employes shall be justly compensated and
fairly treated.

To organize and conduct a corporation so as to fully

meet all these obligations, is no easy task. In my own
work I have been greatly helped by making diagrams of
any proposed arrangement of forces, for the purpose of
studying from that the exact relations which would exist

between various departments and employes if the plan
were carried into effect.

Almost invariably the study of a dijgram brings out un-
expected defects of arrangement or suggests changes
which would improve the efficiency of the force. President
Sargent has asked me to exp'ain this diagram system, and
I am glad to comply with his request, because I btlieve

there is for us no more vital problem than the best method'
of constructing the "artificial persons" who are furnishing

the public with its telephone service but for whose actions

we are all largely responsible,

I do not see why we should not go at this just as we
would at the construction of any piece of mechanism.
Surely it is more complicated and more delicate than any of

our electrical apparatus, and, at the same time, its motions
are attended with such consequences that we can not afford

to make any mistake.

When we undertake to prepare plans and specifications

for the construction of an "artificial person" to conduct the

business of a telephone exchange we must look, first, to

the statutes of the state, in which we will find the legal

specifications. From them are prepared the chaiter.

articles of incorporation, which, in a general way, define

the nature of the proposed corporation and the position

which it desires to occupy in relation to the slate, while

the by-laws, which are to some extent controlled by
statute, provide, generally, for the relations of the corpora-

tion with its stockholders.

By the articles of incorporation and the by-laws provision

is made for the control of the corporation by trustees or

directors elected by the stockholders, and by certain

officers, usually a president, secretary and treasurer,

elected either by the stockholders or by the directors

These officers are common to all corporations, and are

charged with certain duties by the state and the by-laws.

It would be interesting to go more fully into the rela-

tions thus established between the new corporation, the

state which gives it being and the stockholders who risk

their fortunes on its success. We will not. however, stop

to do so now, because we are considering to-day only the

executive forces, the physical structure of our "artificial

persons." The func.ions of the officers named will be
considered only as they relate to the performance of the

work for which the forces are to be organized.

The unit of work, that is, the amount which can be per

formed by one person, is very small, so we mu^t subdivide

until each part of our work receives its proper share of at-

tention, but, as all of the parts are inter-related, it is

evident that there must be somewhere a single central

authority, or the division means chaos. From this central

authority there must be a direct line of communication to

every department and every employe; no matter how
many departments or employes there may be, this line

must be kept in good working order, free at all times from
breaks and crosses.

To carry our simile of the artificial person a little fur-

ther: When in a natural person the stomach wires the

brain for supplies, the feet must receive orders to move to-

ward them, first one, then the other; they cannot be left

to argue between themselves as to which shall move first;

then the hands must do their work and, at the right

moment, the mouth must be ready to do its part, and so

each member performs its office as the orders are sent

over the connecting lines, and reports from each keep the

brain constantly advised of the manner in which its in-

structions are being carried out.

To construct a diagram of these lines of communication
will help us to see how best to arrange the various parts of

our artificial person to secure exact results.

For convenience we will call this main line the "Line of

Authority," and extend it unbroken from the management
to each employe. Other lines there may be and must be

to unite all the parts of our mechanism into a complete

working body, but they must never be mistaken for or

tangled with the line of authority, or confusion will follow.

On the diagram which I have made, we can trace now
the line of authority originating with the stockholders, ex-

tending to the board of directois, then to the president,

then to the general manager, and dividing at that point,

branches ex end to each department chief and through him
to his subordinate officers, super intendents, managers,

foremen and so on until it reaches the last messenger boy.

The general office is particularly the department of the

general manager. Its work consists, first, in receiving

and recording the orders of the president and directors and
transmitting them to the proper persons for execution

.

With the orders must go the funds and materials for

carrying them into effect and the details of the methods to

be followed; second, to the general office must come back

the reports and results of all work, which must be re-

corded and transmitted in proper shape to the directors:

third, through the general office all arrangements must be

made for transfers from one department to another.

The general manager acts as the connecting link between

the authority which shapes the plans and controls the pol-

icy of the company and forces which carries those plans

into effect. He should be identified as closely as possible

with both, and this is often accomplished by making him a

member of the board of directors, thus enabling him to

fully understand the nature of the results to be accom-

plished, while, at the same time, his close relations with

the working forces enable him to keep the directors fully

informed as to the condition of the company's plant and
forces, their possibilities and needs for accomplishment of

any desired result.

The general manager, as the diagram shows, has no
authority over the secretary, treasurer, auditor, or any em-
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ploye on the president's line, but such relations as are nec-

cssan- must be established by order of the directors or the

president, unless, as is often the case, ihe general manager

is also vice-president, in which case his relations arc

established by the latter position.

This distinction is important, and it applies equally in

the case of all relations between ofticers and employes of

different grades when one person fills two oflices not on

the same "line of authority."

The general manager should be responsible for the ap-

pointment of all employes on his staff or below it, but it

does not by any means follow that he should in person

select all individuals for appointment; on the contrary,

holding a veto power over all, he should select none but

his personal assistants and the heads of the departments.

For the same reason which makes it necessary for him to

control all apiwintmenls, makes it necessary that, following

the lines of authority and conversely of responsibility, each

work by a careless habit of giving vague verbal orders, a

practice sure to result in confusion.

Whenever practicable, orders should be given in writing.

They should be brief and clear, and whatever is to be left to

the discretion of a person carrying out an order should, if

possible, be so slated. Advice and suggestions may be
verbal, and often are belter so. When an order is accom-
panied by advice or suggestions as to methods, care should

be taken to so separate the order and the suggestions that

there may be no misunderstanding.
' When verbal orders of any importance are received by
any employe, he should lake the earliest opportunity to

reduce them to writing and send an acknowledgment cf

them, explaining hi-; undirstanding of their nature to the

oflicer from whom ihey were received.

The chart which I have made shows substantially the

general organizition of a large company, but one which
operates a comparatively small territory. Of course
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CORPORATE ORGANIZATION.

other oft'icer should, so far as possible, hire and discharge

all for whose elticiency he is immediately responsible.

Just here I want to point out the error which all of us

who have charge of a number of men are apt to make

—

that is, of doing too much detail work, too much work, I

was about to say; but it is the quality not the quantity

generally at fault. It is often so much easier to do per-

sonally than it is to teach others that we fall often insen-

sibly into the error of doing routine work which others can
do as well or better; and having filled our day with arduous
labor, go home at night tired but satisfied that the day has

been well spent, when, as a matter of fact, we have per-

haps lost sight of our duty to keep track of and direct the

work of others, and have performed the work of a junior

clerk while the interests committed to our charge have suf-

fered in all directions from neglect.

The functions of the construction and operating depart-

ments with their various subdivisions are so well under-

stood by all that it is unnecessary to go inio details, and we
will follow quickly along the line of authority through the
office of the general superintendent to the linemen on one
side and on the other to the operator and messengers.
Now to pass on one point of the diagram to another we

must follow back and around on the established lines.

There must be no cross lines of authority established, or

immediately there is a division of responsibility. This
does not mean that there are to be no direct relations be-

tween olVicers and departments except over the route of

lines of authority. On the contrary, as I have already

said, there must be almost innumerable "lines of relation."

These lines may be established in two ways: First, by order

of some common superior authority, and second, by an
understanding between the employes concerned.

For instance, by order of the president, the treasurer

might be authorized to use office managers to collect cer-

tain accounts or pay certain bills. The treasurer would
then have a line of direct relation established with each
office manager, but the authority would originate with the

president, and his order would pass through the hands of

the general manager, general superintendent and superin-

tendent of exchanges to the office managers. Authority
given to the treasurer to employ the managers would al-

ways be given with the tacit or expressed understanding
that the regular duties of the employe called on should

not be interfered with, and that the employe's first duty
was in every case to his immediate superior.

As an instance of the second sort, it might be arranged

between the construction department and the equipment
department that one would do certain things in connection

with the other's work; for example, that the equipment de
partment would hang a cable which the construction de
partment was responsible for hanging. The test of this

transaction would come in case of failure tn carry out this

understanding. Would it be any excuse for the superin-

tendent of construction to say that the superintendent of

equipment had promised to hang the cable, and had failed

to do it? Clearly not. The diagram shows how such an
arrangement could have been made by authority Me took

the chances of an arrangement under which he had no
control over the other party, and he accepted all the respon-

sibility.

In a bad organization this constant shifting of respon-

sibility is always found, and the blame should be with the

organizers rather than with the employes, who are prob
ably doing the best they can with the faulty system.

Another fault always found in a bad organization is a

defective method of giving orders. Sometimes an organi-

zation that otherwise would be good is demoralized in its

chart prepared for one telephone company or exchange
would not be suitable for all others, or perhaps for any
other; but there are certain functions which are common to

all, and modifications can easily be made to fit all conditions.

The key note of all successful organizations is sounded
in the Kible words—"No man can serve two masters."

In the abstract we doubtless all agree with this, but in

practice we often make discord instead of harmony among
the delicate strings which bind our forces together. It is

easy to say that we all arrange our forces so that no man
shall serve two masters, but it is far from easy to do it-

Especially is it difficult in a small company where the num-
ber of men must necessarily be limited, but where the

manifold duties of the service must still all be performed.
Even in the larger organizations it is far easier to cross and
tangle the lines than it is to keep them straight. The dia-

gram system will aid the manager of a small company to

arrange his men to advantage, while to the manager of a

large company it will act like the "deadly parallel column"
in the newspaper, pointing out all inconsistencies between
theory and practice.

Our work of organization and administration is, under
the most favorable conditions, perplexing and difficult.

Lines must be built, offices equipped, apparatus designed
and construcled, records kept, rights of way obtained,

reports made, supplies purchased and taken care of, prob
lems, legal, financial, scientific and practical, solved, and
withal we must reckon with human nature in all its varied

forms. Each unit of the vast aggregation must be placed
where it will be most beneficial to the whole, and yet each
be so dealt with that personal pride and self-interest shall

be considered,_ faithful service and capacity duly rewarded,
the ignorant educated, the idle punished, the vicious and
incapable eliminated, and over all strict discipline, tem-

who is interested in this plan, to explain a diagram show-
ing how he, in following out this line of thought, has or-

ganized the department for which he is responsible in his

own company. Starting in. as you see, at the ".'^uperin-

tenilent of Fquipment," in the general scheme, he ha> ar-

ranged a diagram of the force which he has under his con-
trol.

Mr. Carty: This diagram on the wall represents

one of the departments of the Metropolitan Telephone
company. The superintendent of equipment is responsible

for the condition of the plant. Any trouble with the wires,

cables or apparatus in a subscriber's ofHce, or in a central

oflice, comes here. This is the chief indicator here (in-

dicating) and he has under him first, a foreman inspector

who gives out the daily work to the inspectors who visit

the subscribers' stations. The duty of an inspector is to

go to a station and see that it is in order, make a note of

what condition he finds it in, and of what he has done,

and hand to the subscriber a printed slip, which has on it

a request for the latter to inscribe on the back any fault he
may have to find.

This foreman inspector has a large detail of men under
him, and he is responsible for seeing that his men do their

work properly.

For taking care of the trouble there is located at each of

the various offices what is called a "wire chief." I'or in-

stance, at Cortland street, we have a man who sits at a

desk called the "trouble desk," and who has all the neces-

sary apparatus for locating the trouble. If the trouble at

any one of the several stations becomes greater than the
ordinary staff can properly take care of, the wire chief at

that station communicates with the chief inspector, and the

detail is increased, or, on the contrary, if the work is well

up at that point, the fact is reported and the men are

transferred elsewhere. The chief wireman, who receives

from the general superintendent the order to put in an in-

strument for a new subscriber, gives it to his foreman,
and the job is assigned to a particular workman. The
chief wireman also sees that the line is cut in at the cable

terminal and at the subscriber's station. The task of get-

ting the line working is, therefore, in the hands of one
man. When the line is connected up in working order,

the chief lineman sends the order back through the super-

intendent of equipment to the general superintendent, and
a record of it is made on the books. When a new sub-

scriber is put in at Thirty-eighth street, the representative

of the equipment department there has the receipt for

everything furnished that subscriber. At Thirty-eighth

street, therefore, there is a complete record of all the ter-

minals ending there and all the subscribers, and no change
can take place without the supervision of the Thirty-

eighth s'.reet wire chief. A similar record is kept at each
of the branch oflices, and a record of the entire city is kept
by the superintendent of equipment.

This scheme is not thoroughly completed in New York,
but as far as we have gone it has been of the very greatest

assistance. It completely divorces from the operating de-

partment all responsibility for the plant. If trouble

should occur in a subscriber's oftice in the Thirty-eighth

street station, a notice of the fact would find its way to the

office of the general manager, who would forward it to the
representative of the equipment department located at that

office, and called the wire chief. Any ordinary trouble

would be first known by the superintendent of equipment
by a notice that it had been attended to. An arrangement
of this kind enables you to keep reconls of trouble and
compare one othce with another, and make important sav-

ings in the number of men at each office.

Mr. Bakton: I should understand from this diagram
and from what Mr. Carty says, that the chief operator, we
will say, of the Spring street exchange, would have charge
of the operating force—that is, of the operators who
answer the subscribers' calls for connections—but that the

chief operator and the operators themselves are not in this

organization at all.

Mr. Carty: They are quite separate.

Mr. Barton; They are in another department?
Mr. Carty: Yes. sir.

Mr. Barton: Then at the Spring street exchange-
there is a chief operator and a wire chief; one has au-

thority over the operators, and the other has authority and
control over the apparatus, and they give information from
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pered with sympathy and kindness, maintained. Only a
thorough organization, wisely administered, can accom-
plish all this. Without organization the ablest will fail,

and with it the best will often fall far short of their ideal.

When we have constructed our "aitilicial person" from
drawings which clearly show the location and relations

of all the parts, and from specifications which define in

exact language the function of each, it may still lack much
of the perfection of the natural person, but I am sure it

will d ) its work far more efficiently and with vastly less dis-

turhame than if it be simply an aggregation of unrelated

parts tangled together by the old-fashioned ' rule-of

thumb" method.

The Discussion.

Mr. Hall: While this diagram is applicable to the

general organization of a company, I will ask Mr. Carty,

DI.AGRAM ACCUMI'ANYING MR. CARTY S REMARKS.

one to the other, but there is no authority passing from one

to the other.

Mr. Carty: There is simply a line of communication
between the two. The manager of the office or the chief

operator is responsible for the service of that olfice, and if

there is any fault with the equipment department, it is his

duty to get it on record; but the responsibility of the plant

restJi with the superintendent of equipment, and is accord-

ingly a separate matter from that of operating the switch-

board.

Mk. IIai.l: I think perhaps I could go a little further

by reference to the original diagram. Mr. Carty has taken

the diagram at this point [Superintendent of Equipment]
and has shown what is done by the special division of force

under his charge. Now, the central thought of all that is

this: That in that company one man is responsible for the

condition of the line and switch- board in the company;
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there is one man responsible for the physical condition of

the property, who has no relation with the operators or

with the operating device. He is, however, responsible

for seeing that the operators and the subscribers are fur-

nished suitable apparatus, and apparatus properly taken

care of. That division simplifies the problem as to who is

responsible for any fault in the service. If the fault is one

of apparatus or maintenance then the superintendent of

equipment is to blame. He has nothing to do with the

construction of that plant, and he has nothing to do with

the operation of it. The question might then be raised that

if he has nothing to do with the construction, it might not

be properly built. That is possible, but his skirts are en-

tirely clear, because all he has t ) do is to report to the gen-

eral superiotendent that, owing to a certain construction,

it is not possible for him to keep the system in proper

order. Then he is relieved from blame. The general

superintendent may refer the matter to the general man-
ager. It may or may not be possible to correct it. If it

cannot be corrected then the superintendent of equipment

simply does the best he can with what is furniahed him.

If it can be relieved, then it becomes a question for supe-

riorauthority to give proper instruction over here (indicat-

ing.) In each of these offices are "detailed operators," and

under the office manager's are ''detailed inspectors."

That means that while these men are under the office man-
ager, he does not employ them. They are simply placed

there for the purpose of receiving information as to what is

to be done in their work. To illustrue: If a subscriber in

the Harlem office is in trouble, the proper place for that

information to go is to the superintendent of equipment,

because he is responsible for it. His oft.ce is at Cortland

street. Now, it would not be reasonable for him to send a

man away up to Harlem to remedy the fault. So, as a

matter of convenience, this superintendent details a certain

number of men to receive their instructions from the office

of the manager at Harlem. The manager of the office at

Harlem simply informs thos? men that line so and so is in

trouble, and his duties are ended when he has given them
that information. The men go out, and if the man who is

sent to fix it cannot do so he reports back, not to the office

manager, but to his superior, the superintendent of equip-

ment, as to what is to be done. The latter gets information

how it is to be fixed. Thus in the office of the superinten-

dent of equipment there is a complete record kept, and it

comes down to this, that I should expect Mr. Carty to be

able to say at a moment's notice exactly what the history had
been of any instrument in his company for any period of

time under which he had had the system in operation ; his rec-

ords would show precisely all that had been done by every

man in every department under his charge. If hehasio,-
000 or 15,000 stations to look after, he must have a com-
plete system of doing it. because he cannot have personal

knowledge; he must depend upon his records, and the only

wi^y is for the reports to come right back to him.

Mr. Gifford: Your superintendent of equipment does

not undertake to build anything. He simply undertakes

to take care of it.

Mr. Hall: Yes, sir; and that brings up another thing.

Written specifications should be made out defining pre-

cisely what the superintendent of equipment is to do.

Then there is another point about this. The forms and
blanks in use are sometim s defective. Now, we had in

one company an expert go through the whole organization

from the subscriber's order up to the rendering of the treas-

urer's bill. He determined first whether the books of the

company were in such shape as should be required; whether
each man knew exactly what he had to do and whether he
was supplied with records to keep account of things. And
1 think we can say that a proper organization does not

mean red tape and complications, but it means simplifica-

tion. I have found that in most companies there is a vast

amount of duplication and unnecessary routine. The fault

does not lie in having too little, but in having too much.
Now, our expert was an accountant and familiar with the

general system of laying out a company. Instead of un-

dertaking to take the blanks and forms of the company and
determine which should be dropped and which continued,

we simply closed the book and started 0L:t with what we
thought ought to exist; we cut off here and added there

until what had existed was brought into line, and we made
the books fit the business. If you undertake to straighten

out a company by fitting out what they have got you will

never succeed. The only way to do is to start and organize

as if you were beginning a new concern, and then if what
you have already corresponds to that, why all right; if

something is unnecessary, omit it The expert started first

at the "contract department/ and a form of contract was
prepared. Then the question of the kind of books the con-

tract man should keep was taken up and-settled. Then it

was determined that the proper place where the contract

should go would be to the general manager, and he accepts

it on behalf of the company by placing his signature upon
'
it. Then there is the line to build, the telephone to put in,

and so forth. The general manager sends the order to the

general superintendent to build the line—and that is a

matter, as to how he shall build it, of internal arrangement.

The superintendent of equipment has charge of the building

of the line, and finally the subscriber gets his telephone

service. Then all that detail is reported to the proper

officers back to the general superintendent and to the gen-

eral manager.
Mr. Eastabrook: As the long distance company is

beginning to touch the different companies, and the further

they go the more the complication increases, the matter of

tolls, rates and the prorating of toll rates is becoming a

very important subject. AVhere would you locate that, on
what level and how would you reach it—under the general

manager's department, or through the auditor?

Mr. Hall: My idea would be that it should go to the

general manager.
Mr. Lockwood: This matter of proper authority and

the proper delegation of authority is one of great conse-

quence. Prior to my present employment I was for six or

seven years with different electrical companies, and I think

I may say that there was but one of them which was prop-

erly organized. Where thefe is defective organization there

will always be conflict of authority. The company I refer

to was the American District Telegraph company of New
York. It started out under the superintendence of Mr.
Shawness. and then William H. Sawyer was the sec-

ond general superintendent and he was followed by Mr-
Durant. now of St. Louis, and H. W. Pope; but it was
under Mr, Pope that the organization was perfected. The
conflict of authority was fatal to good work. Where every

man's position is strictly defined he knojvs he cannot tread

upon anybody's toes. Following out the line that Mr. Hall

referred to last, it has often come to my knowledge that a

president or general manager, ignoring all intermediate

channels, will meet some office manager or some lineman,

perhaps, and will say, "Such a line is out of order, why
don't you fix it?" or will give absolute orders, and the office

manager or the lineman is bound of course to carry out

those instructions: but frequently if he does so, and if he

doesn't carry the information on the back track to his inter-

mediate superior, there will be at once hard feelings gener-

ated on the part of those men, who, quite unwarrantably,

will assume that this man had no business to carry out

orders unless they were given through the proper channels.

It would also be a pleasant thing for this subordinate to

say to the president, "I will do so and so, and I shall also

speak to my general superintendent about it." By so doing

he will convey a delicate lesson, and not cause any hard

feeling, and ten to one the president who gives him the

order will say, "Certainly, I wish you to do it, but I wish
you to do it ia the right way."
On motion the convention adjourned until Wednesday at

Wednesday's Proceedings.

After the convention had been called to order Wednes-
day morning the question of selecting a city as the next
place of meeting was taken up.

Place of Meeting.

Mr. Crandall: I believe it was generally understood
at our last meeting in Minneapolis that New Orleans
would be selected at this meeting for i8gr. I hope there

has been no change in the opinion of the members since
then, as I can assure you that we all heartily desire to

have this association meet there next year

E. J. Hall: You will recollect that last year Buffalo
put in a bid for this convention which was afterward
withdrawn in favor of Detroit. I rise to state that that in-

vitation is slill open.

It was voted that the invitation from New Orleans be
accepted, and that the time for the meeting be fixed by the
executive committee.

W. R. Patterson of Chicago, read the following paper;

The Housing and Care of Central Office

Apparatus,

bv w. r. patterson.

The CDSt of the apparatus in a 4arge central office is

often greater than the cost of the building which contains
it; at the least it is equal to a very considerable fraction of
the cost of the building.

In renting an operating room for a short term there
may be some excuse for taking things as they are found
and working the exchange at a disadvantage in some par-
ticulars; but when a special building is to be erected, nom-
inally as a telephone exchange building, it must be some-
thing more than an office building with the most undesir-
able part grudgingly spared for an operating room. An
outside income from rental of offices and stores is a good
thing, unless it is secured at the expense of the legitimate
business of the company. The switching apparatus of an
exchange system is not a lot of separate instruments, like

the outfit of a telegraph office, but it is a complex entity
which requires weeks or months to put in position, and the
parts of which are not easily renewable or accessible.

Therefore, in planning the construction of a building the
fact must not be lost sight of that it is a telephone build-
ing, and that its purpose is to protect the central office

apparatus and facilitate economical and satisfactory

service.

In planning a new building the company's electrician is

to be consulted before the architect. The electrician's duty
is to plan a switch-board room with reference to the best
possible arrangement of the board and ail the apparatus
connected therewith, having as the only limitation the size

and shape of the building lot. The process of evolution
of the building must be: First, switch-board with its acces-
sories; second, the finished rooms to contain them; third,

the building; of which these rooms form a part. At the
third stage, and not til! then, except as a consulting engi-
neer, should the architect be called in. Give him the
building lot and the finished operating rcom and its com-
plete equipment as his limitations, and then let him do the
best he can with the building.

As to the location of the operating room in the building,
precedent is for the top floor. When all the wires were
on poles and housetops, the most convenient place for the
switch-board was at the top of the building. The use of
underground wires is almost universal, at least for leading
in from neighboring poles, and this would suggest that a
more advantageous place might be found in the lower part
of the building. It is impracticable to lay down any hard
and fast law, but it would seem that the use of the first or
second floor for an operating room was worth considering.
Financially, the problem is whether the rental value of the
top story, plus the rental value of the space occupied in

each story by the cables leading in, plus the interest and
depreciation on such cables, is greater or less than the
rental value of the first or second floor. In case of a
building covering an entire lot the advantages of an oper-
ating room on a lower floor are not so obvious, but in a
large building where an interior or rear court is left for

light, the operating room may economically be placed on

the second floor; building up the court two stories instead
of one and using the rear of the basement and first floors

(or storage, so that, for e.xample. the room taken for the
exchange room would be in the rear of the second story as
against the whole of the top story. Of course, this is only
an illustration of what might be done in one case.

Electrically, everything is in favor of an operating room
near the ground when, as is the general practice, under-
ground cables are used. One or two hundred feet of cable
made a permanent part of every circuit is in itself of no
importance; but in large cities the amount of cable abso-
lutely required elsejvhere, and the possibilities of long
distance work with conneclions into and through other
cities, make it important to cut the amount of cable down
to what must be used

All these things, and many others which local conditions
impose, being considered and the operating room planned
and the position in the building determined, the next
points for consideration are: Getting the switch-board and
other apparatus into the room; connecting the switch-
board with the underground conduits; heating, lighting

and ventilating the operating room, ani protecting it and
its contents from fire.

Providing means for getting in and out with apparatus
must be considered. In making plans the best way is to
project into space the switch-board, then project a-ound it

an operating room, and then fill in the rest with the best
arrangement of roomi and office-. But in building, the
process must be reversed, first, the building, then finish

the operating room, and last of all put in the furniture.

Dragging switch-board sections into an unfinished build-
ing through a window or a hole left in the wall is poor
policy. While the ultimate end of anv machine is the
junk shop, a piece of work like a switch-board makes more
progress toward that end in a few weeks in an unfinished
building than in years of service.

Provisions must b^ made for getting cab'cs from the
street conduit to the switch-board. The position of the
building relative to the conduit, and the number cf cables
to be accommodated, will determine the be-t way of get-
ting from the conduit into the building. In general, a
tjnnel accessible throughout its whole length is best. If

the cables are to be taken up through the building to an
operating room on the top floor, there are several ways of
getting thsm there. One is th-ough ducts built in the
wail; another through pipes fastened to the walls, either
inside or outside; another is through a shaft or well-hole in
which the cables are accessible. Whichever plan is adopted
it should be carried ou: in such a way that cables of as
good specifications as the regular underground cables can
be used. In general, the shaft is the best plan, then
the pipes on the walls, aod least satisfactory the system of
small flues in the walls. The shaft is of advantage not
only in handling cables but also as a ventilator for the con-
duit. A good plan for a large exchange to require a hun-
dred or more cables, is a straight tunnel or passage-way
through the building from the conduit in the street to a
point under the cable terminal rojm. From the inner end
of this tunnel a straight shaft to be carried through the
roof with provisions made for clamping the cables upon
the sides at short distances, and with a ;-tairway or an ele-

vator in the cen'er; the cables to run continuously from the
street to a terminal room adjicent to and practically a part
of the switch-board room. If the operating room is on the
lower floor the targe shift through the roof wi 1 be unnec-
essary, provision being made for a shaft or flue large

enough to ventilate the conduit, either by natural draft or
by a fan.

Now as to the construction of the operating room itself

with reference to lighting, heating, ventilating and fire

proijfing: First, let us consider the contents of the room.
The apparatus therein forms a part of every circuit and
every conversation passes through it. The time is rapidly
approaching when all the circuits will be metallic—that is,

a circuit will be no longer a single wire, but two sides
which must b^ balanced within a very small limit— bal-
anced not only in resistance but in capacity and insulation.

Then, there are, in spring- jicks and keys, contact points
numbering iu the aggregate into the hundreds of thou-
sands, poor con'act inany one of which will cause poor
service on some line. The surfaces on which the springs
and contacts are mounted, and to a greater or less extent
the insulating material of the thousands of miles of wire
used in connections, are hygroscopic, and the insulation of
this part of the circuit rapidly falls with the increase of
moisture in suspension in the air. A particle of dust under
a contact spring either opens the line entirely or throws in
more resistance than the whole circuit should have. The
extension of underground telephone circuits, the increase
of electric light and motor tines, and the continued de-
mand for better service all require that better work shall

be done in the switch-board room than was even suggested
a few yea's ago. This being the case, more thought must
be given in the future to the heating, ventilating and care
of such a room than they have received in the past. In-
stead of letting this matter rest and provision be made for

heating as a sort of after thought after the building is

planned, and no provision made for ventilating except by
open windows and doors, it must be one of the first to re-

ceive attention. The heating and ventilating of the oper-
ating room must be planned together. Windows and
doors as a means of ventilation must be ignored and win-
dows only used for light. Heating should be by a system
of indirect radiation, and the air must be at all seasons of
the year of uniform dryness, and free from dust. The
coils for heating the air in the winter may b^ used for cool-

ing it in the summer, circulating cold water or a freezing
mixture through them instead of steam. The electrical

and mechanical engineer must furnish the detailed plans
and specifications for this work, and the architect must
accept them, together with the switch-board room and
cable conduit, as the things around which the building is

to be erected.

When windows are used for ventilation good service can-
not be expected. In a city where soft coal is burned the
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soot is a cause of high resistance U deposited on the con-

tacts. aDd making contacts of platinum will not remove it,

because the separation of the surfaces is a mechanical one
and is not due lo surface corrosion. I'his soot is much
worse than sirect dust since it is adhesive, and the con-

tinued closing of contact springs tamps it down on the sur-

face so that only a tile or scraper will remo e it; on account

of iis adhesiveness putting contacts vertically will not cure

all the trouble, for the reason that the particles of soot will

not fall oiT. Smoke from hard coal is less objectionable,

but even this causes corrosion of contact surfaces and
renders the use of platinum necessary. Apart from these

electrical difiicullies caused by dust, its presence, more
especially gritty street dust, in the room, causes the rapid

wear of cams, plangers. and other parts of the apparatus

which require to have a motion which can be affected by
fiiciion. A switch-board set so that a draft of smoky or

dusty air passes through will aircst a great part of the

ponderable particles. The principle ol dust arresters used

in pipes from sawmills, grinding rooms, and the like, is

that the current of dust-laden air has its direction suddenly

changed. The inertia of the particles preventing them
from changing their direction promptly, they arc left, while

the air pursues a tortuous course and escapes. The springs

and wires act in just this way o ^ a current of air driven

through the board. Inclosing the back of the board is

good as far as it goes; but it is not enough. It is much
easier to keep diit cut of the room than to keep it out of

the board when freely admitted into the room.

In ciiits exposed to frequent fogs, especially along the

coast, the insulation of the apparatus will run ver>* low at

times, and the deposition of salt on the surfaces makes
them more hygroscopic and tends to increase the escape.

The only insulating material suitable for most of the

switcb-lxurd work is vulcanite or hard rubber. This is a

vulcani/cd compound and a continual moistening and dr)*-

ing of the surface results in the oxidation of sulphur to

form sulphuric acid. fJoih these causes result in a perma-
nent lowering of the insulation.

The regulation of the amount of moisture in the air. and
its removal above a hurtful limit, has also a direct bearing

on the tire-proohng of the board. Of necessity, a great

mass of insulated wire must be used to connect key tables

and jacks. The spring-jack connections can to a great

extent t>e cabled, and by this means made less intlammable,

but the key-board must be wired with loose wires. There
is no insulating material available so far that it is both

moisture proof and fireproof. Fireproof qualities are

gener.dly made secondary to waterproof qualities, and so

the untler and back sides of the boards are covered with an
inlUmmabte mass of paralVme, beeswax or rubber covered

wire. If hurtful amounts of moisture can be kept out of

ihe room the problem of fireproofing is solved, because
dry cotton or silk can be used for the insul.iiion of the

wires. .\ wire closely covered with dry cotton is as near

fireproof as it can bz made, and the only objection to be

brought against its use is its hygroscopic nature and the

consequent low insulation resulting from moisture absorbed
from the air.

Precautions having thus been taken to prevent the

ingress of dust and moisture with the air, the room should

also be constructed with reference to its care and with a

view to reducing to a minimum the production of dust and
dirt within the rcK^m. A tile iloor. or, at least, one of

well tinishcd hard wcmxI will assist in this, and the janitor

must have learned his trade in a picture gallery rather than

on a canal boat. lUttery and repair rooms must be
entirely disconnected from the switchboard and cable

rooms and the operators coming in from muddy streets

should not go into the switch-b:)ard room to reach their

dressing room. Oust collec'.ing; and producing carpets,

rugs and hangings must be omitted from the furniture, and
it miy be that sometimes the operators will be required to

dress in the least dust and lint producing fabrics. Before

that time, hoxcver. the manufacturers will be expected to

produce a cord that will not fray out and add its contribu-

tion to the dust.

It may sesm that too much importance has been attached

to such little things as a rcgu'ationof moisture to within a

sma'l percentage, and removing dust. I'-nt all the precau-

tions advised are no more insignificant than have to be

observed in ;ome branches of manufacture, notably the

spinning of tine cotton. The telephone iisdf is made up
of little things. The little things in connection with cia'uit

comtruclion. cable work, strong current protectors and
line tests, have been worked out to a greater or less ex-

tent, and no step has been so small as not to show an im-

provement in the result. The next advance is to be in the

proper care of the switching apparatus, and in the con-

struction of exchange buildings mainly with a view to the

protection of the apparatus.

No*, having decided upon the position of the room in

the buildini. your electrical engineer hiving laid out the

tloor plan of board and cable room, your heating engineer

having provided ducts and rooms for admitting and treat-

ing Ihe air. you arc ready for the architect. Vou will have

projectcJ into space the rooms devoted to exchange work,

and the connection of these rooms with the street conduits,

and »he complete heating ind ventilating plant attached.

This is turned over to the architect. He may not be able

with the^'C limitations to introduce all the artistic features

he would desire in the front; he may not be able to plan

such Jesirable suites of offices as he would if left to his own
devices; he may not be able to plan stores more desirable

to tenants than anything else in the neighborhood; but you
will have an exchange room which ts not an after-thought,

and which is not the leavings of everything else. In such

a room the life of the apparatus will be prolonged, and if

originally well construclcil it can be depended upon to give

uniformly good scr%'ice.

There may be exchanges working under exceptionally

favorable conditions of climate and surroundings where all

these precautions would seem unnecessary, but none of

them arc very expensive and none of them could do any
harm.

Id existing^ buildings, where the record of troubles shears

a preponderance of open c«>nl.icts and where frequent

cleaning of contact points is. found necessar\'. it would
undoubtedly pay to intro«.luce the heating and ventilating

plan above recommended. An indirect radiation system
of heating is fully as cheap as any other, the only addi-

tional expense beipg the running of the apparatus for ven-

tilation when artificial heat is not re<]uired. This expense
would not be worth considering if all trouble from open
and high resistance contacts could be avoided. That it

can be there is no reason to doubt. If the dirt is kept out

of the room it cannot get into the board, if moisture is

kepi out of the room it cannot get into the insulation of

the wires. Pirt can be kept out of the room and the
degree of moisture regulated just as well in a switch board
room as in a theater. librarj', or spinning room.

F. A rickcrnell read the following paper:

SoMK Genek.vl Kem.\kks on Telephone E.vchance
CoNSTRUCnON ANU KfJllPMENT.

BV F A. nCKERNELL.

The modern telephone exchange building should be
thoroughly tireproof. False lloors and concealed masses
of wires should be avoided, for a tire once started in such
places is extinguished with great ditficulty. In its erection

everything should be sacrificed that in any way interferes

with the particular object for which it is built.

In the basement racks are to be provided for under-

ground cables. Between the basement and terminal room
a cable shaft or system of ducts is to be constructed. On
the lop floor are to be located the operating, terminal bat-

ter>' and power, cloak and lunch rooms. These rooms
should be provided with chemical lire extinguishers and the

manager, lire chief and assistants thoroughly instructed in

their use.

In case of lire every effort should be made to suppress it

without calling on the fire department If the fire should

attain considerable proportions, it could at its worst only

consume all the combustible matter in the room, for inas-

much as the operating room is on the top tloor. the fire

could not cripple any of the supporting columns or beams
of the building and cause ii to fall. If a small lire was
started and the average fireman admitted, he would do
more damage with his ax and hose than the fire would in

entirtly consuming the apparatus.

Before a telephone company is in a position to erect a

suitable building it is necessar}- to make definite estimates

of the probable extent of the underground work, the ulti-

mate number of subscribers it will be desired to handle at

the proposed exchange, the probable number of trunks to

other exchanges, the probable number of extraterritorial

lines, the amount of pri\'ate wire business, the probable

average number qf calls per subscriber per day, when the

switch-board attains its ultimate capacity.

A careful estimate of this kind determines the ultimate

capacity of the switch boards, underground cables, runs,

etc.. and consequently fixes the minimum size of the

building.

In order that the building may fulfill the requirements of

a modem telephone exchange, a technical expert should be
provided with these estimates and his opinion taken before

any land is purchased or building erected. He should

CO laborale with the architect in making the building plans.

Mistakes have already been made by telephcne companies
in adopting plans of good otfice buildings and afterward

placing the switch-bo.ird wherever room could be found.

Such buildings have been found unsuitable for modem
telephone exchanges. It does not follow from this that

the requirements of a good telephone building are neces-

sarily incompatible with the demands of an oilice building.

One of the first matters to be considered in planning the

building is the handlingcf the underground cables. The
system for bringing in the cables should be thoroughly

flexible and permit of the drawing in and out of any par-

ticular cable when the point of ultimate equipment is

reached. The cables are to be extended through the

basement to vertical rows of ducts or to a suitable cable

shaft, extending to the cable terminal room. The massing
of the cables in rows of ducts extending two in number
should be avoided. Wherever it is necessary to pass from

one s\*stem of ducts to another system, the cable should be

brought into a vertical row, thus rendering each cable

accessible

Before any building plan is adopted a complete working
plan for the handling of the underground cable should be
made. This working plan should show the exact iccation

of every cable in the sub way, at each turn and the location

of its inside terminal.

It is preferable to head up cables in a terminal contain-

ing a sneak current and lightning arrester. The sneak
current arrester should operate with the current of .3 of

an ampere in forty seconds, and the lightning arrester

should operate when the potential of the wires rises to 300
volts. By using a combined cable head and strong cur-

rent anc-ter. economy and space are insured. The strong

current arrener s*"ould be so designed that the lines can be
tested at this point, by using suitable plugs.

The terminal room should also contain a distributing

board and chief inspector's desk. The most economical,

compact and tlexible distributing board that has yel been
dcvise«.i. is that known .is the "Hibbard Iron Distributing

Board." The cable terminals should be connected with

the line side of the distributing board by tlexible cable, all

connections being solid The switch-board cables ter-

minate on its other side.

For cross-connecting wires, okonite wire No. 20 B &
.S gauge, insulated to /^ ot an inch twisted in pa"rs,

should be used, a'l connections l>eing solid.

The chief inspector's desk should bs located immediately

in front of the distributing board and should be provided

with a telephone iHitfit, Morse key and relay, Wheatstonc
bridge and galvanometer and loops extending to the tower

and battery room, local switch board and chief operator's

desk. It should be proWded with testing plugs for use at

the strong current arrester.

Near the terminal room should be located a power and
battery rootn apd in this room battery racks should be pro-

vided upon which the operator's transmitter batteries and
chief inspector's testing batteries can be located. The
battery rack should be wired with waterproof wire in a
permanent manner.

1 n this room a generator switch-board should be provided,
and have tcmiinating upon it loops to the various portions
of the multiple board and also the terminals of all genera-
tors. Electric motors, water motors, or other suitable
power supply, should be located here. Both the terminal
room and battery and power room should be so located
that it will be possible to enter them without passing
through the operating room.
On the same tloor and adjacent to the terminal room

should be located the operating room. This room should
be large and well ventilated, free from elevator shafts,
columns or other obstructions. The switch-board shruld
commence at the end of the operating room nearest the
terminal room and extend from it in a straight line.

If it becomes necessary to dellect the switch board from
a straight line, it should be arranged so that the operators
sit on the inside of the cur\e. This enables the chief
operator's desk to be so located that all parts of the switch-
board are visible from this point. The size of the room
necessar>' will depend upon the ultimate capacity of the
switch-board.

If the switch-baird is to have an ultimate capacity of
4.000 lines or over, the extra territorial trunk section should
be the first in the system. It should be equipped with five

point spring jacks and three point plugs, so that when the
line is in use at the trunk section, it tests busv at the
other boards.

If a switch-board is to have a capacity of less than 4.0x3
lines the trunk board should be made the last section in
the system and the regular Chicago spring jack used. The
reason for locating it last in the system is as follows:
Whenever a metallic circuit connection is made at any
section, an open leg is attached, which extends throughout
the rest of the board lo the answering jack, the optn leg
being shortest on connections made at the last section.
In large boards this introduces an appreciable amour t of
cross-talk. By making the trunk line section, the last sec-
tion in the board, all connections made at this board h^ve
a minimum length of open leg and consequently the
switch-board cross-talk is reduced lo a minimum.
The answering jack should be the last spring iack in the

system, thus insuring in every connection, at least, one of

the parties connected having no open leg attached to his

circuit. If the answering jack were the first spring jack in

the section every connection would have at least one opin
leg attached lo it extending throughout the whole system
Next to the trunk section comes the regular multiple

board, the number of sections depending upon its present
equipment. It has been found that sections of multiple
board six panels wide, of the hog-trough type and having
an ultimate capacity for 300 subscribers' drops, is the
most desirable form of multiple switch-board. On the
back of the hog trough is to be located tubular clearing-out

drops and tubular subscribers' drops.

Immediately back of the hog-trough is to be located a-
cord shelf upon which both cords are to be placed.

In the face of the board, immediately above the cord
shelf, is to be placed the answering jacks; above the
answering jacks, the subscribers' jacks.

The standard condenser listening and long distance
ringing keys with talking contacts of platinum have been
found to give most excellent service. On the framework
immediately under and back of the cord-shelf is to le
located an intermediate distribuiirg bosrd. It has been
found that it is possible to so distribute the busy subscrib-
ers with those that are not so busy, as to make approxi-
mately equal the work for all the operators. In order to

Jo this, without changing the number of the subscriber,

the intermediate distributing board has been designed.
One side of this board is connected to the answering jack

and subscribers' drop, and the other side to the cables
coming from the multiple board.
By phcing 1-ko numbers on the subscribers' drop, one on

the shutter corresponding with the answering jack and one
on the face plate corresponding with the spring jack num-
ber in the multiple board, it is possible to make cross con-

nections at the intermediate distributing board and not
change the drop number of the subsciiber.

A chsnge of this kind will be effected as follows: Sup-
pose that the operator upon which subscriber No. 654
terminates, was very busy, and that the operator upon
which subscriber No. 235 terminates, was not sobus)-; and
also that the subscriber No. 654 was a very busy wire, and
subscriber No. 235 was not a busy wire, it would be desira-

ble to interchange the answering jacks of these two sub-
scribers, for, by so doing, the work of the operators would
be more equally divided. This would be done at the
intermediate distributing board by cross-connecting the two
answering jacks and by changing the face plates on these

two »ubscribers' drops. The otfice record of circuits

should be so constituted as to admit of this dual numbering
of drops.

The double track system for inter-communication between
offices is recommended.

Push buttons connecting local operators with the talking

circuits are to be placed wilh'n easy reach in front of each
operator.

All incoming trunks should terminate on single cords
and be operated by call wire sj-stem. For this purpose
the incoming trunk line operator has his head telephone
included in the talking circuit from the other exchanges.
The trunk circuits should be a-ranged so that if the catling

wire breaks down any other trunk line may be quickly

substituted and pending the change, the trunk lines oper-
ated by drops.

It is also desirable to have the circuits so constructed

that when the operator at the originating office disconnects

a trunk line, the operator at the receiving office is notified

automattcallv by special signal. This reduces the number
of calls on the talking circuit one-half.

In front of the switch-board, in such a position that all

sections may be easily seen, a monitor desk should t»9
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placed. This desk should have lerminiting on spiing

iack5, loops extending to each oporator. to the chief inspec-

ler's desk, and to circuits in the multiple bcird.

AH operating rooms should be carpeted with linoleum

to prevent noise by people walking about
On the same lloor as the operating room a clo.ik room

and lunch room should be provided. The lunch room
should be equipped with tea and coiT^e urns, lunch table,

etc.

liy providing such conveniences for the operators, a

better class of women become available, and exchange ser-

vice correspondingly improved.
In closing these remarks I would call attention to the

necessity of providing complete working plans and speciti-

cations of the proposed equipment including the cable run

before the construction of the building is commenced.
Kxtensive alterations in buildin2;s and apparatus already

made in several of our central ortices, would not have been
necessary had this been done. Such plans are necessary to

the successful antl economical erection of a modern tele-

phone exchange, as are the plans for the erection of a sus-

pension bridge, or other engineering work.

The Discission.

Mr. Wilson: We have had read now two p.ipers. one
of which advocates an operating room on the top tloor. and
the other an operating room on the second tloor. I hope
that matter will be freely discussed, because I happen to

be in a position where we are about to erect several new
buildings and 1 would like to have the relative advantages

of these locations fully brought out. U seems to me that

the only advantage in having an operating room on the

second tloor would be in the decreased length of cables,

and, as Mr. Tatterson has expressed it. the expense of the

cables as compared with the value of the second lioor,

would be the only consideration, l^ut I think that as far

as ventilation, light and the possibility of making the op-

erating room more exclusive from outsiders are concerned
the advantage is in favor of the top tloor.

Mr. llnui.-vRD: I think that question is one of the pri-

mary points and just as important in its relation to a tele-

phone exchange as the question of the value of the build-

ing. If the operating room is on the top tloor you will

more than make up for the increased length of cable by
having your operating roDm in a much better place. I

think the advantages of having the operating rcom in the

top of a building are ver\- great. It has been the practice

generally followed. The ventilation and the light ob
lained are strong points in favor of the selection of the

highest rt or. It is better to have the operators where
they are out of the way and more free from interruption.

We have exchanges in New York where the operating

room has been given a black eye by running an elevator

into it. Now. the operating room is designed for the

operators, and in a large exchange, where you employ
from 50 to 100 young women. 1 think it is a good plan to

have them up in the top of the building, out of the

thoroughfare. Besides, the operating room should be con-

venient to the point where the cable Is hung up, and where
the distributing board is. That is quite a point to be
desired in a big local exchange. There are three links in

the successful working* of an exchange: The head of a

cable is one, the distributing board is another, and its

entrance to the multiple board is the third. Now, if it is

possible to have those three points within the reach of the

man who has this work in charge, he has a good grasp on
the business. If. however, you put in a tenninal point in

the basement, and a distributing board away up in a tower,

perhaps, and an exchange board in a third place, these

links become disjointed, and the result is apt to be bad.

Mr Tickernell: Another objection to an operating
room located on the second floor is the close proximity to

the street. In Cortland street if the operating room was
on the second tloor it would be almost impossible to oper-

ate it on account of the noise. We are obliged to have
three sound-proof booths in the front offices ra order to be
able to use the telephone at all

Mr. Crandali.: Is not the dust arising from the street

another objection to placing the operating room on the

second tloor?

Mr. Pickerxell: I think so.

Mr. Patterson: I did not intend to advocate the first

or second floor locations as against the top floor in all

cases. So far as dust and noise are concerned, the lower

floors would not be so objectionable if the operating room
were placed in the rear, facing on a court, for instance,

lighted by a sk}-light from above, and the heating and
ventilation taken care of by artificial means.
Mr. HiiiEARP: I think that the introduction of dry air

into your operating room is of essential importance. We
should put in nothing wet, and should keep out all dirt

and dust. Now, I have noticed in ofiices located on top
floors where it is possible to keep the windows open, that

the operators not only have a much pleasanter office to

work in but that the operating service is superior. The
operators like the fresh air, and the better you treat them
in their surroundings the better the service. I recollect an
exchange in which a few years ago there were flowers in

one end of the room. If you went in there on a hot day
you wouid notice that the work went on without any
appreciable difficulty, and the operators seemed to be a

contented company. I think since that time the flowers

have ceased to bloom, and more switch-boards have been
put in; it is not the same office either in appearance or in

efficiency.

Mr. GiKFORD: I think the locality has something to

do with the building of an exchange. In Louisville our
operating room is on the second floor, but we are situated

in the middle of a squire, and in a comparatively clean,

pleasant. location We have a big skylight in the top of

our operating room, and then we have windows besides.

We have a hard floor and we get very little dust, our
switch-boards are all cased in. We don't succeed in keep-

ing all the dust out, however, because we use soft coal

the e. Now, about bringing in the cables—I formerly

had our shifting room in a little tower on the third floor,

but in the last few months 1 have taken a lOom on the first

flo; r. There we have our undergrouid system coming
down on one side with branches to the cast and west. On
the north side the arrangement is the same. We do not

lose 25 feet from the point where our cable terminals come
in to the switch-board, and we do away with a great deal

of interference and resistance. That room is jus*, like a
hall, the windows are bricked up I have electric li^:ht in

there, and nobody gets into the place except one man
and my electrician. I hold them responsible for everything
in there,

Mr Cartv: I think Mr. Pickernell's ide.\ was based
upon the .assumption that more thin one employe could be
trusted to go into that room and to do the work there.

1 think we should so organize ojr staff that any member of

it could be so trusted. I think it would be a good thing

to have the chief inspector located in that room because
then he is near the point where he could i.\o his testing.

Mr. lIlliiiARiv I should h.irdly favor the idea of

having a room locked up in which you have your protect-

ors. In a p'an of having a testing room it is a feature

th.it the terminal and distributing room should also be at

a point where you head up your Veavy lines of under-
ground cables. As a matter of fact all the testing of wires

is done at the head of the cable. It is a point, therefore, of

frequent access. That is, you test out all the appara'u^:.

and you test in through the switch-board all the under-

ground cables. One of the points of having the
room easily accessible and next to the operating room,
is this: I'ne most fretjiient troubles with the electric light

wire are to be expected at night. There has been no
arrester put in any exchange which will hea^l olT all of this

kind of trouble. Kach arr.ster probably does its work
as it has been designed in a particular line, but I do not
think we have found any that are good all around. I have
had perh.aps the misfortune to have my name attached to

an arrester of which a great many are in use. I regret

perhaps, to be obliged to acknowledge that I know of ten

or twelve experts who would burn up a telephone with an
arrester. So that 1 hardly think were in a condition yet to

wrestle with the question of arresters, because even if it is

in a place that no living man would attempt to get into,

yet these electric light felloAS wUI creep in over our wires

which are apt to burn sometime. If our protection is

available to a telephone exchange, we should have at all

hours the means of opening the wires and saving ojr
apparatus. If a current comes in any chief operator
who is posted is able at once to go to the seat of the

trouble and remedy it.

Mr. Giri ord: While I said I was going to put in one
man and hold him responsible, I meant to say that I have
several very good men working in there to-day. but
when I get the thing perfected and finished I shall

keep it under the care of just one man and shall make him
responsible for the care of that room.
Mr. rATTKRSON : I understood Mr. Ilibbard to say

that the operating room was not so pleasant if the windows
were kept closed. Now, take this room where we are

assembled, with four windows on one side and two doors
on the o'.her. If the windows are kept open, as those

sitting in ths rear would no doubt desire, the noise from
the street should prevent those in front from hearing what
took place in the room. I think it would be a great deal

more pleasant, if instead of those windows there w^re a
dozen inlets for fresh air all around the room with
the temperature graduated to suit the seasons of the

year.

Mr, Carty: There might perhaps arise a condition

where we would be helped out in lighting a room by
locating the operating room on the top floor and availing

ourselves of skylights If the operating ro^m was on the

second floor you might meet with conditions that would
interfere with the light from the windows, and you could

not avail yourself of that expedient.

Bridging Bells.

The rRESiDE.\T: If there are no further remarks upon
these papers we will next hear from Mr. Carty on the

subject of " Bridging Bells."

^iR. C.\RTY: I was asked by the president to prepare

a paper to be read before the association, but owing to the

pressure of many matters of business I was unable to do
so. I will, however, give you my views briefly on the

subject of "Bridging Bells."

After describing the poor w'orking of the lo:)ping-in

system, which is the one in general use. Mr Carty
showed a number of plans by means of charcoal sketches,

two of which are reproduced in Figs, i and 2. Mr. Carty
continued:

It was found that a magnet in a line had something in it

besides the mere resistance of the copper. The fact that

the wire is coiled on a core offers a resistance to a telephone

current a grent deal more than that represented by the

number of ohms of wire. In nearly all of the li.ies that

are constructed with more than one. stations all looped in.

the talking is very poor. A line was built in Xcw \'ork

containing eight miles of underground cable and four

miles of overhead wire and ten stations looped in "solid,"

and it was impossible to talk over it. The bridging bells

were put on that line and the talking over it is now as
nearly perfect as it could be. It is impossible to tell the

difference between a line having ten stations on it, and a

line with only two stations. Mr. Sabin of San Francisco,

procured eight of the bells and put them on an iron wire

fifty miles long, running from San Jose to San Francisco.

The line has eight stations looped in. and it has been im-

possible to use it for through business at all. and talking

to the way stations was very poor. But having equipped
the line with these bells he reports that it is impossible to

tell the difference between talking on the way line and
talking on the through line which luns on the same poles.

He says the induction on the way line bridged in this way
is less than it is on the through line. Thus it has actually

turned out that the way line with eight stations on it, works
better than the through line with only the usual stations

These wires are of iron and are grounded circuits, and the
bells are simply bridged in or " legged " on.

Now if they will give such good results on th,it line. I

don't see why they wont fit on all of the lines of an
ordinary exchange if proper care is taken to look after the

resistance of the drops of the central office.

When lines are constnicted on the bridge or multiple
arc sjstem. the conslniction of the wire is made much
simpler.

Vou simply tap on a branch and run off from it like than
(.indicating). There you see you make an important saving
in wire. Willi the loop plan you would have a station it

here (mdicating^ and use twice as much wire as you would
in the bridging plan. A metallic circuit constructed in that

way would look something like this (illustrating). Vou
tap off from each side of the circuit this way. Now, sup-
posing you had another station over here (indicating! We
tap off from this other branch in that manner (illustrating),

and you could carry that still further and go off here (indi-

cating).

To tho>e that have to build lines, that simplifies matters

very much. To loop that into a way station on the old

plan it would require twice as much ^^-ire

Now. supposing you have a tine connecting the central

otVice with three stations on it. Those stations are selected

r^
p-

j_
no. I. iirhh:ino system— grounded circuit.

very often with regard to their location, but on the bridg-

ing plan you could have a terminal of a cable and run a leg

ofi to a subscriber, and run another one right from that

same conductor, and another subscriber could be taken' off

in that way.
The bell is on exhibition in the rear of this hall. It is a

m.agnetic bell that is much simpler than any yet designed.

There is no bottom contact on it. and the bell rings equal-

ly well whether the telephone is on the hook or off.

In looking at some railroad troubles in Albany, I found
that the drops were down and business was paralyzed.

Mr. rickemeil made a suggestion that 1 take up some
double wound resistance coils and put them in between the

drop and the ground. I did so. and found it a perfect rem-
edy. We ordered fifty of them and fixed it. While
there it occurred tome that a bridging bell wouid act even
better. I sent one up, and it freed that line from the drop
trouble. The particular bell that has been designed for

this work h.as had introduced into it some mechanical im-
provements that are also applicable to the series bell. W^e
have nut-lock binding posts, and wherever a wire w,;s fas-

tened by a screw, a tip was put in and the wire was soldered.

The lightning arrester was also taken off. because you
might as well paint one on there as to use the present one.

The lightning arrester form; a point generally where a fire

starts This bell was prepired with that in view, and if

lightning protection is wanted it should be provided by the

most approved plan and should form a part of the general

scheme of protection against any currents.

I think that is briefly all there is to it. In substance, it

is that if anybody here has a line with a lot of stations on
it, that is not working well, if he orders some of those bells

they wi 1 make it work well. The Boston people have
used some of the bells and have constructed a fifteen-sta-

tion line for the Armstrong Transfer company, and they

ifis/si*^^itcrff<"»^C*/fi

FIG. 2. BRIDGING SYSTEM—METALLIC CIRCUIT.

reported to me that.takinj the old line at one the working
of the nev\' line might be placed at 300. The working of

this system in New York has been very gratifying. W^e

started with the New York Central Railroad, and recon-

structed their ticket line and equipped it with bridging

bells. Then the freight people heard about it. and now
the result is that we have forty stations on three lines for

that company.
A Member: Are those metallic or grounded circuits?

Mr. Cartv: Those are metallic. This practice is

quite different from the ordinan.- looping practice. For
instance, in the American Express company—who made a

big contract with us to equip them in the same way — they

moved one of their stations, and we sent one of our men
up. He took out the telephone, and, as had been his cus-

tom following the old idea, he twisted the two ends of the

wires together when he disconnected the telephone. That
was a correct thing for him to do, as far as he knew. But
it had the result, as you see here, of just throwing the

whole line out by short-circuiting it. Another man. in

putting in a bridging station, drove a tack which crossed

two wires together, and that prevented his bell from ring-

ing. He started around looking for an opening, whereas

he should have looked for a short circuit. So that this



l62 WESTERN ELEClo:.CIAN. September 20, 1890

pra;lice is diametrically opposed lo what we have been

ustd to.

The question of an individual bell should not be con-

founded with this. The tirrt thing is to get a line over

which he can talk. After that is done, then that old saw,

the individual bell, might cjme up again. Vou arrange

signals, and all of the stations are signaled when anybody
rings.

The construction of that bell is very little different from

some other bells that are made to do the work, but when
you come to use ten or fifteen stations on a line you have

got to have exactly that construction, and it is such an im-

portant matter to the licensees that we are making great ef-

forts to get a patent on it. In designing that we not only

have an idea of our immediate wants, but we aimed to get

a bel! that we could say would work on any line up to

twenty stations. 'I'hey are building a line now on Long
Island forty miles long, of copper wire, and to be equipped

with twenty stations.

Mr. Lockwood: Is that a metallic circuit?

Mr. Carty: That is a metallic circuit. But that does

not make any difference, although, of course, if you have a

grounded circuit you will have most of the troubles that

are incident to grounded circuits, yet Mr. Sabin reports in

his case that the disturbance is a little less. That brings

up the induction question, which I think would be best not

to go into at this lime.

Mr. Crandall: Was there any noise which created

that disturbance?

Mr. Cartv: What Mr. Sabin had reference to was
cross-talk from adjoining wires. The magnets in this bell

are simply the ordinary ones lengthened oat, and 500 ohms
wound on each spool; white the resistance of that meas

ured by the Wheatstone bridge is a 1,000, Mr. Hamilton

makes the measurement of one of those magnets about

10. coo ohms to an ordinary generator current. Now then,

with a higher rate of alternation, the resistance might run

away out of sight, and it is safe to say that those bells are

practically without any bad effect on transmission.

An experiment which is very interesting in that connec-

tion was mide by connecting a Boston trunk wire lo this

New York Central Railroad ticket line. That made a line

extending from the Grand Central depot down town, and

then crossing the bridge and going over to Brooklyn The
observer at Boston could hear the ordering of tickets at the

ticket office in New York just as well, he said, as though

thev were in Boston. Of course when we put that line on

we added six or eight miles of cable lo the Boston line, and

that of itself is sufficient to account for a slight diminution

of the transmission. But while we had that circuit arranged

with ten stations on in New York and one station in Boston,

we cut in and out si.xteen of these bells which we had in

the office, and nobody could tell the difference.

Now, the point at which this breaks down first is the

ringing. If you get more than twenty statiors the ringing

of the bell would be gradually weakened. If it is desirable

to put on more than twenty, it is merely a question of de-

sign of the generator. In some places we have obviated

that trouble by putting in a larger wire. That meant less

turns and cpnsequently a lower elec:romotive force. So we

had to put in stronger fisld magnets to bring up the e. m.

f. It is possible to make a generator that will ring any

number of bells. The only limit will be the power of the

subscriber to turn the crank. [Replying lo Dr. Culbert-

son.] In the New York Central line we put in a push but-

ton. I rather favored that, I thought that complicated

signals could be sent over a line better by a push button.

Our bells are now being made with an automatic cut-in for

the generator. With the other bell it is a cut-out.

A Member: Do you make eighteen or twenty different

signals rather than one?

Mr. C.\RTv: That is a business arrangement rather

than an electrical one.

A Membkr: lias there been any system worked out

on that?

Mr. Carty: I think so. I haven't it in mind now, but

it is not very difficult You could have a system of short

rings and long rings.

Mr. GiFi'ORU: It would be very easy to arrange that,

just as the district messenger people do as their calls come
m.
Mr. Bailky: I want lo say with reference to that sys-

tem that, while the idea of telephone service is supposed to

be the supplying of subscribers with an individual or single

circuit—that is, a circuit on which but one telephone is

placed—yet the conditions are such in a great many parts

of the country, and particularly with corporations, that you

cannot persuade them that that is the kind of service they

want. These corporations are those that have been accus-

tomed to telegraph systems, and they imagine when they

have a system which they can reach individually without

the intervention of a central office, that ihey are getting

very much better service. It doesn't matter what our

opinion is .iboul that, when you try to bring those people to

your way of thinking you will find it very much of an uphill

job. The next thing to do is to accept the conditions and
comply with them. That can be done by a system of that

kind.

There is another advantage in that system which I think

will be available in the future, and that is in the way of

giving cheaper telephone service on metallic circuit lines

to residences. The chief difficulty that I see about that

system is on long extended lines on which there is a liability

of damage to the apparatus by lightning. Our company
has had for a number of years a system similar to that in

operation on quite a number of lines. We have arrived at

it by running a shunt wire out from the exchange, com-
mencing at the first station. This shunt wire is passed in

through the station, and the calling wire is looped through.

The operation of that is so arranged that when a call has

been made the removal of the telephone opens the caller's

circuit, and the talking circuit through the shunt wire is a

free and independent wire for conversation. The talking

over those lines has been magnificent. We get rid of the

resistance of the coil through the circuit.

I wanted to ask Mr. Carty if he found any of the effects

of those coils reached the earth as acted against the talking

circuits. In the operation of those lines of ours we have
found that in thunderstorms the usual accidents we had
were lifting the switch and burning out the induction coils

or the transmitters That trouble we obviated by putting

in a bridge, which shoves the switch lo earth. The cur-

rent more readily passes through this direct wire rather than
through the induction coil. I do not know whether in

this system the ringer coils would be subject to destruction.

I think possibly considerable trouble in that respect would
be met with. However, it may be met by introducing
some device. I should say high resistance coils were more
susceptible to damage by lightning. When you take a line

of that kind working in the country it means stations far

away and hard lo reach, and therefore expensive, with long
interruptions to service.

Mr. GiFKORO: That is a kind of business that isn't de-

sirable to take.

Mr. B.mley: But it is a kind of business you are

obliged to take.

Mr. Gil FORn: I try to dodge all of that I can.

Mr. Bailev: But I should say in 'Sir, Wilson's case at

Chicago he will lind service of that kind that he cannot
ignore. You must accept the situation and devise some-
thing that will meet the demand.

NIr. Giffori): I do not wish to be considered as throw-
ing any cold water on this system. I hope the bridge bell

will be perfected, but I do not see how it will work in all

localities. Perhaps in some localities it will do. I would
not know what to do with it—for instance, if I tried to use

it for residence service. We make a cheaper rate in order

to get residences In Louisville the residences are on one
side of the town; the business p3rnon of the city is on the

other, and we debated whether we should cultivate that

trade or not At last we made a cheap residence rate with

two and three subscribers on a line Now the Louisville

woman don't want any other woman listening on her Hoe,

and they raised so much of a row that we had to do away
with it.

Mr. Bailey: Then you have had the advantage of edu-
cating those people to something belter.

Mr. Wilson: Reference has been made to this ques-

tion in Chicago. At one time we had quite a number of

very long private lines, and the stations having been added
one at a time that condition of things was permitted to go
on until we found that we had considerable very unsatis-

factory private line service. About a year ago we estab-

lished a rule that we would not take any more private lines

with more than five stations upon them. We have suc-

ceeded in getting our private line business on that basis,

and where a larger number of slations \ras reiuired we have
put in what we call our branch exchange service. For in-

stance, the West Side Street Railroad company had a pri-

vate line of that description. They have their own
exchange, and their own operator. It costs them more
money than it would to have a line run into our exchange
at $125 a year each, although we give them a reduction in

the rate. The expense of operators to them makes it a
little more than they would have to pay us. In that way
we have entirely eliminated the long line private wire diffi-

culty.

Now, the only objection that I see to the bridging ar-

rangement on grounded circuits is the difficulty in locating

troubles on the lines. We have been bridging our clear-

ing-out drops in Chicago for about two years, and find a

great improvement. We have some very long underground
lines, through cables, which were laid in the early historj' of

the underground business, and the margin for conversation
is small. When we came lo inserting the clearing-out drop
in the old way it made conversation in some cases eitirely

impossible. After we rewound our clearing-out drops to

300 to 500 ohms it brought the talk right up. So that I

am well satisfied that the bridging scheme is the proper

thing. But if you can avoid the bridging scheme and have
independent lines, it is still better.

Dr. CuLBER'isoN: This bridging-in question is a very

important one. In Buffalo we have been dcing a good
deal of metallic circuit work for the last two years, and we
had a good many combination lines, or party lines, which,
after the electric lights were in operation, gave very poor
service. We commenced this system of bridging-in with
one or two or more subscribers on a line, using first the

ordinary bell, which gave us, of course, very poor service.

Then we put in 500 ohm ringing coils. With that system
and with 500 ohms in the central office, we are getting

first class service with five and six on the line. We have
also quite a number of private lines used by railway com-
panies, where they have as many as 8 and 9 stations on tlie

lines, bridged in with 500 ohm bells. Those stations are

giving splendid service.

Mr. Baii.ey: Are they all metallic lines?

Dr. Culbertson: Yes sir. There is a great saving

in wire in doing that work also We have a wire running
from Buffalo to Rochester, nearly 70 miles, using a 500
ohm bell, about 35 miles east of Buffalo, ami ic has given
satisfaction. With i.ooo ohm bells of the kind Mr Carty
has reference to, I think we will get for that kind of work
much better service. Of course, the question of testing

comes in, which I think will be a serious one.

Mr. Carty: ICverything has its advantages and its dis-

advantages, and because one disadvantage is pointed out,

it docs not by any means settle the whole thing. Take the

case of Mr. Sabin of San Francisco. He had a line 50
miles long which he could not use. I told him the trouble

was in the way he had it connected up. He had the ad-

vantage, then, of knowing where the trouble was, and the

disadvantage of not being able to use the line. Now he

can use the line, and there is no doubt but he can find out

where the trouble is when it occurs.

In New ^'ork we do not recognize the long private line

difficulty. Where a long private line is not desirable, we
do not advocate the use of that bell. The line that caused
the development of this particular bell, is that connecting

the New York Central ticket agenis scattered all over the

city, who, when a traveler comes in to buy a ticket for

Omaha, and the condition is that he must get a berth, or a

seat on the river side of the car, the ticket agent telephones
up to the Wagner office, and says: "Can I have a lower
so and so?" and the answer comes back immediately, "Car
5, lower 6." The rapidity with which they transact busi-
ness over that line is stariling, and I can imagine what a
time they must have had selling tickets over that line of
railroad when it was looped in. Now they have increa-^ed

the number of their lines, and the American Express com-
pany has come in, and the Adams Express company has
ueen converted lo that system The Adams company has
one of these private switch-boards and also a number of
stations on each of the lines. The lighterage line of the
New York Centra' has a switch board, but there is a certain
amount of its business which it wants to do by ringing up
direct and not being obliged to go through a switch-board.
We do not want to make any contention for a patent on

bridging. Bridging apparatus is not new. It was advo-
cated in a paper read at Minneapolis last year, and one of
ihe first things that Mr. Ilibbard did in the long distance
company was to throw out the looping arrangement and
bridge the operators in. Down in Cape Cod they had these
three-legged lines as long ago as I can remember, and we
used to laugh at them, but it turns out that they are the
right idea after all. It is a question of the design of the
apparatus. We have succeeded in making this a practical

thing. You can take any of these wires and quadruplex
it, and you would never know who was talking.

In regard to lightning, I appreciate Mr. Bailey's pDsi-

tion out in the country in having ihe bells burned out, but
I would hate to complicate that bell which has been rend-
ered so simple by putting in any of those devices to get a
ground in a circuit point. If there was no other way out
of it there might be a bridging bell designed for that par-
ticular use. I think if he tried the most approved arrester

he would not have any trouble from burning oul. In fact,

the trouble he speaks of is not necessarily connected with
the bell at all. It is the old question of the transmitter
being legged on, and the fact that it is 1,000 ohms does
not make it any more delicate than these 500 ohms bells

used for bridging. I think lightning {umping across is

largely affected by the thickness of the insulation.

Mr. Wilson: Don't you think it is true that the re-

tardation of the coils increases the tendency to jump?
Mr Carty: I don't think so

Mr. Hibraro: While we are speaking about the light-

ning's effect, I should think that Mr. Bailey's legging on
of the talking wire was a lightning trap in itself. You get
a good deal of chance for the lightning to escape to the

ground. When bells burn out by lightning, it is due a

great deal to the mechanical way in which they have been
wound. The winding of a magnet has much to do with it.

On a long-distance line, using 500 ohm drops, as they were
first turned out. we had a good deal of trouble. We
found that the wire burned in the outer wrapper generally.

That was changed so that the winding was kept away
from the iron No other change was made, and our drops
are not burning out, as they did before.

Mr. Bailey: I referred more particularly to the trouble

we have experienced with the burning out of the induction
coils rather than transmitters. We have not suffered from
the destruction of the ringer coils of the metallic plates:

but in our case the ordinary arrangement is to leg the talk-

ing apparatus to the iron wire, or to the earth, so that in

the operation of the switch there is but one connection
made. As compared with that plan of coupling a tele-

phone with one side in contact with the earth, would it not
be better to devise switches that will cut loose on both
sides of the telephone?

Mr. Wil on: I would dislike to see another contact

point put in a switch. The burning out happens once in a
while, but so rarely in my experience that I prefer to have
the coils burn rather than the additional contact. I think

in curing one evil you would introduce another that would
be still worse.

Mr. Hibbaro: I think it is found pretty generally

that where you give a high tension current any path at all

it will stick to it until it entirely uses it up before it jumps
any way Mr. Bailey has been taking lightning into his

loop line and then offering it a chance to get to the ground
through the induction coil, and I think it safe to say it has

taken the jump on that account.

Mr. Carty: In some experiments which we made in

the development of strong current protectors, it was found
that we could make an air cut out— which is another name
for a lightning arrester and that it would go out at any
number of volts which you wanted to fix it at. It was at

one time made so that the actual telephone current could

jump to ground. Now it seems to me that if Mr. Bailey

used a lightning arrester of that kind it would remedy the

difliculty. At least, we should give that a fair trial before

we undertake to complicate a bell.

E.J. Hat,l: We have had considerable experience with

both those methods, and the 500 ohm bells have been
found very satisfactory. I am speaking now from a busi-

ness point. I do not see how it would be possible for us

to do away with these combination lines in Buffalo. Some
of our underground cables run out two miles, and if we
were obliged lo make single lines to parties beyond we
never could do it at a price which they would be willing to

pay- But by attaching to a pair of wires at the end of this

cable and putting five or six people on bridged in on that

system, we find that we are able to furnish a subscriber a

telephone at a reasonable price.

Mr. Farniiam: We have found the bell arrangement

works admirably. We have not tried putting bells on

grounded lines. My objection has been mainly to the fear

of lightning burning the bell coil. Now that we have a
lightning arrester I think we can safely do it, and we have
already taken steps to put these bells on some of the lines

to see how ihey will work. I think, as Mr. Wilson sug-

gested, that one of the difficulties in handling them, is the

trouble of locating a fault or disturbance, and I think that

is where one of the advantages of electrical measurements
would come in. If we have a line with four instruments

on it, the resistance of the line will be 250 ohms plus that

of the line, which might perhaps be 50 ohms. If the line
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is open beyond the second station, of course that resistance

can be measured and doubled. We have got then 500
ohms, and we know by these measurements where the

trouble is.

Mr. Carty: If the line v^as open beyond the first sta-

tion your own bell would ring just the same.

Mr. Farnham: I am speaking of testing such a line

from the main office. In ordinary practice when a line is

open the bell does not ring, and if the line is grounded it

rings better; but here, grounding the line does not ring

the bell at all. I am speaking of exchange lines.

Mr. Wilson: We have a metallic circuit from Chicago

to Michigan City, about 56 miles. In addition to the two
end stations we have three stations bridged across the cir-

cuit. When we first put in that equipment we had great

difficulty in locating trouble. We overcame these difficult-

ies by simply inserting a three point switch in the bridge

wire. That enabled us to call up the stations and ask

them to turn the switch for five or ten minutes, and after

they do that we have the old conditions of wires without

any complication. That arrangement enables us to locate

the trouble, whether it is an open line or a grounded line.

Mr. Cartv: I might say a word in regard to the ar-

rangement we have for locating trouble in New York.

Ever}'thing is getting more and more underground there,

and the branches or spurs are necessarily made at the cen-

tral office. We have arranged for a test board on the plan

of the long distance board with spring jacks in the board.

There will be one of these located in each of our central

offices, and the wire chief in charge of the private lines

will be located at Cortland street. If be finds it is a short

circuit he will take off all branches leading from his room,
and he will then throw them onto a drop and dispatch a

trouble man on to that branch. If he finds his own
branches are all right he signals the next office up town,

and they have a similar arrangement gone through with,

until the trouble is located. That can be done in twenty

minutes on those complicated lines. We can not only lo-

cate the trouble, but get the fault cut off and leave the

other part of the circuit working.
Mr. Farnham: What I said about measuring lines has

reference to exchange lines. The private lines in Boston
will be arranged just as Mr. Carty described.

Mr Hibbard: I would ask Mr.Wilson to tell us about

the ringing in his exchange, using the Edison current.

Operating Trans.mitters By Edison Current.

Mr. Wilson: I will say that we are operating all the

transmitters in the main office of the Chicago exchange
with Edison current, andweareaccomplishing good results.

We use storage batteries. We are employing at present

iive cells of storage batter}', which has an electromotive

force of a little over two volts per cell and gives out about

five a-T peres of current. The five cells are connected di-

rectly in the Edison cirqoit which supplies the office

with light, and the storage takes place when we burn the

light, and we do not observe any dimmution in the light-

ing throughout the building. There is, therefore, no ex-

pense for current. The internal resistance of each cell of

the storage battery is about i -200 of an ohm. Consequently,

as you add transmitters, they simply absorb more current

from the storage battery. The object of having five cells

is that it enables us to maintain the storage battery through-

out the 24 hours without becoming exhausted. If we con-

nected all the transmitters to one cell we would necessarily

have to turn od light during the day to recharge it. Our
experience has shown that in five cells the charging is en-

tirely automatic. We supply between 60 and 70 transmitters.

Mr. Gifford: How many transmitters will one cell

energize during 24 hours ?

Mr. Wilson:' The arrangement we have contemplates

100 transmitters. We are only operating 60 to 70.

Mr. Bailey: How many transmitters do you couple on
to one cell?

Mr. Wilson; At the present time about 12 and we
adjust the resistance until the current in each transmitter

is all that 'the transmitter will stand.

Mr. Gifford: What is the size of the battery which
you nse?
Mr. Wilson: I cannot answer that. I simply author-

ized the purchase of a storage battery. We use the Edison
current for ringing instead of small generators.

Mr. Bailey: Do you have any difficulty with the varia-

tion of current which the Edison company furnish?

Mr. Wilson: No. sir. On one occasion the current

was cut off for about twenty minutes.

Mr. Bailey: I have found that the current from all

these incandescent plants differs frequently. Where they are

supposed to carry 50 volts to 1 10 they will vary from go to

130.

Mr. Wilson: The Edison company has a very large

plant, in Chicago ani it supplies motors. The Western
Union company uses the Edison current for operating its

dynamos, and I think the service gives satisfaction.

Mr. Gifford: Mr. Forbes uses the same method in

the exchanges here.

Mr. H1BB.4RD: In watching the generators in the De
troit exchanges this morning I saw that they had three

lamps in the open circuit, and you could tell the number of

operators ringing at a time by the way the lamps went down
and then became bright again. He had an electro-motor

turning the commutator. He had his old equipment for

running the ordinary power generator.

Mr. Wilson: I could say also that 12 transmitters con-

stitute the maximum, because the more transmitters you
connect on a single cell the more current is absorbed

from that ce'l, and you want to adjust the number of trans-

mitters so that the cell will last 24 hours, or until the lights

are turned on again to recharge them. If you are burning
lights during the day, with that arrangement it would not

be necessary to use so many cells. We found that when
we added any more transmitters it would be necessary

during the day to turn on lights to restore the charge drawn
from them.
Mr. Farnham: Don't you have a battery in reserve in

case of accident ?

Mr. Wilson: Yes. sir. We propose to have a reserve

series of storage cells, and in keeping them charged all the

time we will be entirely independent of the source of supply.
They will retain the charge indefinitely.

Mr. B.\iley: Why wouldn't it be practicable to apply
transmitters directly from incandescent mains without the

intervention of storage batteries?

Mr. Wilson: The Edison current itself is not smooth
enough, but by storing it in the storage battery little or no
Edison current goes around through your transmitters, and
then you get out of the storage battery a perfectly smooth
current. I will also add that we are now arranging to take
out of the American District plant, which is owned by the
Telephone company, the battery which is there. We now
have from 10 to 100 cells of gravity battery located in

the offices throughout the city. We are preparing to sub-

stitute a similar arrangement in all those offices.

Mr. Bailey : The Pennsylvania Railroad company
takes battCiy direct from the main at Pittsburg and Har-
risburg, and uses the storage batteries at Altoona. It gets

very satisfactory currents for telegraphic purposes without
the intervention of batteries.

The Secretary: I wish to say that in accordance with
the duty of the secretary he has prepared the usual statisti-

cal report compiled from reports furnished by different

companies from the membership of the association. Of
course, it is too long to read, and, as it consists largely of

figures, it would not be allowed. If there is no objection I

will simply report that I have prepared it, and will print it

in the proceedings as has been customary.
Mr. Crandall: As a motion to adjourn is now in

order I desire to offer a vote of thanks to our hospitable

hosts, both for what we have received and for what we are

going to receive.

The motion was carried unanimously.
The convention adjourned sine die.

Convention Notes.
The amusement provided for the first night was a visit to

the Lyceum Theater. A party of almost 100 occupied seats

in the theater.

Thomas D. Lockwood is authority for the statement that

the Detroit convention was one of the most interesting and
instructive in the history of the organization

A large number of ladies was present at the convention.

As a consequence the toast to '"The Ladies" at the banquet
had more significance than ordinarily. The attendance of

ladies next year will be even greater, as a number of tele-

phone men made a compact, by the terms of which their

wives will accompany them to New Orleans.

No more hospitable hosts ever welcomed visitors than
W. A. Jackson and F. A, Forbes of the local telephone
company. They were untiring in their efforts to see that

the delegates thoroughly enjoyed their stay in Detroit.

Detroit has two standards of time, local and railroad.

No little confusion resulted from this miserable system.
President Sargent stated that it was absolutely impossible

to tell when to call the convention to order as there were
two standards in Detroit and his watch denoted the proper
hour in New York.

A large number of guests visited the exchange of the

local telephone company. • It is an interesting plant and
several new wrinkles in telephony were examined by the

visitors with considerable care.

The usual number of supply men was on hand. Their
operations were not confined to work among telephone men.
One electric light superintendent, whose passage from the

hotel was blocked at i o'clock one morning by four zealous

wire men, will testify that supply men are indefatigable

and unconquerable.

The weather in Detroit was decidedly chilly, but no one
had any ground for complaint. Rain threatened to mar
the pleasure of the steamer ride, but fortunately it con-

tinued for a short time only,

The Dri\^ About Detroit.

After dinner on Wednesday the visitors enjoyed a drive

about the city of Detroit. Carriages were provided by the

local telephone company. The route was through many
of the beautiful residence streets. The terminus was Belle

Island Park, Detroit's beautiful resort Lunch was served

at the Casino, at the park.

The Banquet.

The banquet given by the Telephone and Telegraph
Construction company of Detroit in honor of the National

Telephone E.xchange association and the attendants at the

convention, took place at the Russell House, Wednesday
evening. Over 100 persons were in attendance. The
tables in the dining room were elaborately trimmed with
flowers. Aftfr the dinner the delegates were called to or-

der by W. A. Jackson of the local telephone company who
proposed the toast, "The Guests of the Evening." Presi-

dent Sargent made the response. He said it was a great

pleasure to him to express his great appreciation of the

royal hospitality of their entertainers and to voice the ap-

preciation of the delegates generally of the cordial wel-

come they had received in Detroit.

Morris F. Tyler was called upon to make a speech. The
hosts he said had a peculiarly hard task before them for

the delegates had come to Detroit with memories of New
York, Providence, St. Louis, Boston and Minneapolis and
St. Paul. It was evidence that their task had been won-
derfully well performed for the attendants now only had
memories of Detroit. Mr. Tyler then lapsed into a remi-

niscent vein. He went back to the first convention at Ni-

agara Falls ten years ago, saying that those who were not

present at that meeting did not know what "a telephone

convention can be." He contrasted in a humorous way
the conflicts which characterized the first convention with

the harmony which to-day marked the sessions when the

secretary is instructed to cast the ballot, Mr. Tyler re-

ferred to the absence of representatives of manufacturing
concerns at the sessions at the present time. "The persist-

enceand ingenuity" he said, "of the manufacturers of that
day in attending the convention and showing their goods
are only equaled by their persistence and ingenuity in
keeping out of our way to-day." Since the first meeting of
the association there had been a marked chaTige in the per-
sons who talked in the convention. At first it was those inter-
ested in small exchanges who engaged most prominently
in the discussions. To-day the officers of large exchanges
take the most prominent part in the deliberations. The.-e
had been a decided change in the organization of the busi-
ness. At Niagara Falls they had scarcely a telephone
man who could tell whether he was making money or not
or how much the service cost per subscriber or who would
state accurately how many subscribers he had. To-day all
this information is known and in addition the manager
knows how many times his subscribers talk and how many
times they try and fail to talk. To-day. Mr. Tyler said,
the business was as well settled as any. In 18S0 the tele-

phone men thought the telephone was a wonderful instru-
ment. To-day they knew they were furnishing what the
public could not do without. To-diy it was a great art
with manifold ramifications touching every industr}' and
making the life of the community easier, happier and bet-
ter.

A, W. Crandall of New Orleans responded to the toast
"The Ladies." He referred to the beauty of the ladies of
his city which he represented, and felicitated the asso
ciation that so many ladies had attended the convention.
Thomas D. Lockwood was called upon for a speech but

no topic was assigned him—an omission which led him to
remark that the subject was a favorite one with him.
Speaking of the convention he said the meeting had been
one of the most thoroughly practical and useful in the his-
tory of the organization. He referred to the discussions
w^hich had proved he said exceedingly valuable. He fol-

lowed with a humorous speech in which he touched lightly
upon the litigation with electric railways, the duties of an
expert and upon some of the peculiarities of several of the
gentlemen present.

E J. Hall, Jr., responded for the American Telegraph and
Telephone company and A- S Hibbard sang a solo
which was greeted with such applause that the singer was
obliged to respond to an encore.

Informal speeches were made by J. E. Zeublin, F. A:
Forbes, H. N. Gifford, F. G. Beach, C H. Barney and
Joseph Lockwood.
The banquet which broke up at a late hour was in ever)'

respect a most enjoyable affair.

The Steamer Ride.

Thursday, the last day of the meeting was devoted
wholly to pleasure. In the afternoon the telephone party
boarded the ' City of Detroit" which bad been chartered
by the local telephone company. The boat started at 2:30
and carried visitors up the Detroit River to the Sr.

Clair Flats.

The weather was decidedly chilly but as all the members
of the party had prepared for the ride no discomfort was
experienced. The trip was a delightful one and thorough-
ly impressed the visitors with the beauty of '.he environs of
Detroit. Lunch was served on the boat. The city was
reached soon after 6 o'clock. The Telephone convention
was now at an end. The stay of the party in Detroit had
been profitable and enjoyable and the visitors will long re-

member the generous hospitality of their hosts and the
untiring zeal of W. A. Jackson.

The Chubbuck Brake Arm.
In the electrical industries, as in other me-

chanical lines, the old and heavy cast iron ap-

pliances are being supplanted by lighter and
neater designs of wrought or malleable iron.

The Great Western Electric Supply company
has just placed on the market the Chubbuck

the chubbuck brake arm.

brake arm of which the accompanying cut is an
illustration. It is made of malleable iron, and
is strong, light and tough. The device is neat

and has the strengthening rib and taper screw
of the Chubbuck Springfield bracket. The star-

shaped section of the arm gives great strength

it is claimed, while the hollow split screws have a

slight spring and grip the insulator firmly. An-
other feature is the small barbed pin used. This
requires only a 5-8 inch hole and weakens the

cross arm less than a larger hole. Moreover,
when once driven in, the barbs catch in the

wood, holding the arm firmly in place.
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THE ELECTRIC LIGHT.
The Edison (i^nera! Electric company has applied for a

franchise at Alanaeda, Cal.

The Edison company is installing a i,6oo light plant

jn the Barton opera house, Fresno, Cal.

The Hagcrstown, Md., Land & Improvement connpany.

whicn recently organized, has applied for a franchise.

Tne Commercial Light and Power compaoy. Tacoma,
Wash., has been incorporated; capital stock, ^.*5.ooo.

Boston capitalists are preparing to construct an electric

railroad between Knoxville, Tenn., and Fountain Head.

The city ccuncil of Texarkana. Ark., granted the street

railway company last week the right to substitute electricity

for animal power on lis line.

An electric road between Amerlcus Ga., and Anderson-
ville. a distance of ten miles, is contemplated by capitalists

interested in that section. There is also under consider-

ation a project for connecting Portcrdale and Covington.
Ga., by an electric road.

The National Conduit company has been awarded the

contract for supplying sixty miles cf conduit for the new
electric street railway at Buffalo. Much interest will be
felt in this work, as it is the first of the kind in the coun-

try, and street car companies contemplating the introduc-

tion cf the electric system will have reason to give it their

attention.

The Municipal Electric Lighting company of St. Louis
has been putting up new lighis and e.-ctending the service

during the summer, but the company has been greatly de-

layed on account of its inability to procure the lighting ap-

paratus as rapidly as it was needed. The service will be

increased by 400 additional lights during the winter.

Many of these are being placed along Manchester road,

while the vicinity of the water tower is being supplied.

The service is also being extended in the western sub
urbs.

A new electric miners' lamp is reported from Paris.

devised by ^L Constant Rosseau. It contains a Planle

accumulator and forms an upright square, divided into

four cells diagonally, and is about the same size as an 01-

dinary miner's lamp. It carries a very small incandescent

lamp, protected by a second glass bulb. The weight is

about 4^ lbs., and the duration of lighting is 11 hours.

The charge required is 12 hours. A specimen lamp has

been submitted to the Societe de ITndu^lrie Minerale,

and has been favorably reported upon.

The Home Electric Light company, Seattle, Wash., has

elected the following officers : Isaac Dobson, president:

Dr. E. C. Kilborne, vice-president and general manager;
A. C. Ealch. secretary; D. T. Denny, treasurer. The
capital stock is ^500,000. This company is a consolidation

of the Pacific Lighting and Commercial companies. The
plant will be enlarged and improved and contracts have al-

ready been awarded for the necessary machinery, including

two 250-horse power engines, four 1 50-horse-power boilers,

2,600 incandescent lights. 100 arc lights, 2,600 lamps, and
about 40 miles of wire.

Business Metition.

A. J. Shaw of Milwaukee, was in Chicago last week.

The National Conduit company was represented at the

Detroit Telephohe convention by Messrs. McQuaid iS:

Stockwell, who displayed samples of the conduit manufac-
tured for telephone wires.

Mr. H. II. Patlee, of Monmouth, 111., inventor of the

amp hour recorder, which b ars h's name, was in Chicago
last week. He reports that his invention is used in stations

in all parts of the country.

Jean A. Wetmore of New York city, exhibited at the

D ticit Telephone convention a number of specimens of

the production of the Norwich Insulated \\'ire company,
and lost no opportunity to inform the dele-gates of the ad-
vantages to be derived from using this wire.

F. E. Dcgenhardt, representing the Standard Under-
ground Cable company of Pittsburg, had on exhibition

at the Detroit Telephone convention samples of bunched
telephone cables with the wires twisted in pairs. The fea-

tures of these cables are very low static capacity and high
insulation.

William Hood, the Western representative of the Accu-
mulator company of New York and the Electro Dynamic
company of Philadelphia, has removed his oftice from the

Ph(.i^nix building, Chicago, to 269 LaSalle street, where he
will carry a full line of storage batteries and the electrical

devices which he is handling.

Webb Hayes, a son of the ex-president, purchased a con-
trolling interest last week in the Fidelity Carbon company
for $50,000. The works cover an entire block in St. Louis.

The company manufactures all kinds of carbon specialties

—carbon points, plate, batteries, etc., for telegraph and
telephone purposes—and was incorporated nearly two years
ago. with a capital stock of $100,000.

The Great Western Supply company has just received a

shipment of nineteen deer heads from the N'ellowstone

National Park. They are for fine mounted specimens, and
when fitted up with lamps will give a number of handsome
elkhead electroliers similar to the one referred to a few
weeks ago. Most of the present lot have been sold, and
will be sent cut as soon as they arc wired up.

Queen vS; Co., of Philadelphia, have a fine display of

their specialties at the St. Louis Exposition, including a
collection of resistance boxes which is probably the finest

assortment of American make ever exhibited. The Queen
standard resistance box number one, standard megohm
box, postoffice box number two and a full line of new

portable testing sets. These testing sets possess valuable
peculiarities, and there is a grtat demand for them.
Ammeters and voltmeters for all classes of woik are attrac-

tively shown Well known types are to be seen, such as
the Ayrton and Perry, Deprez-Carpentier, Cardew. Elec-
tro tyi fmomete*", ard also Qieen's new msgnelic vane
meters, which, while but recently placed on tne market,
are finding many friend*;. They are adapted for central

stations, electric railways, marine plants isolated plants,

etc. Reading telescopes, galvanometers, speed indicators,

testing batteries and other instruments together with those
mentioned make an exhibit that reflects great credit upon
t.'ueen ^i Co.

A new primary battery is now being exhibited in Chicago
by B. J. Wheelock. of New York city. Mr. Wheelock
makes some strong claims for his cells. .\ representative

of the Wkstf.rn Ej.lctriiman was shown the battery in

operation driving a sewing machine motor. A peculiarity

of the cell is that it needs no dismounting in order to renew
the electrolyte. The elements are zinc and carbon. The
carbon is in the form of plates and is contained in a porous
cup tn ated in a peculiar manner to prevent the mingling
of the inner and outer liquids when the battery is at rest.

The zinc is in the simple form of flat plates, one on each
side of the porous cup. The carbons are sealed in the
porous cup and the zincs hang close against it. The ele-

ments are kept continually in the liquid, whether the cell is

in service or not. The cells exhibited have been working
for two week":, requiring of course, the addition from time
to time of a small amount of liquid. The outer solution
is simply aciduUted water and the inner liquid is one of

peculiar composition and is covered by patents. Mr.
Wheelock considers his method of automatically discharg-
ing waste or exhausted fluid a most important feature of

the battery. The size of the present type of cell is 4.^10x10
inches. Two cells are required to operate a sewing machine
motor. The e. m. f of a cell is 2 volts and on a short cir-

cuit the battery will deliver, it is claimed. 30 amperes. It

may be mentioned that a couple of the Wheelock cells have
been in operation on a phonograph in New ^'ork, and it is

understood the most satisfactoiy results have been secured,

Frederick Sargent who until quite recently was identified

with the Edison interes:s as assistant engineer-in-chief of
the Edison General Electric company, has opened an ofiice

in Chicago as electrical and mechanical engineer. His
quarters are in the Owings' building, 215 Dearborn street.

In thus starting out as an independent engineer Mr. Sar-

gent says that he has long recognized the fact that there

exists in this territory a field for experienced engineers well

posted in modern appliances and improved methods of

construction, who are in a position to give unbiased advice
to the investor. He does not intend, however, to go into

construction work, but simply to furnish the necessary data
and supervision for the complete installation of plants. Mr.
Sargent has had quite a varied experience. At one time
he was chief engineer of the Western Edison Light com-
pany, then he was appoii tfd superintendent of the Chicago
Edison company; next, chief engineer of the Edison
United Manufacturing company; and at the time of his

withdrawal to start in business for himself, assistant engi-

neer-in-chief of the Edison General Electric company. It

will be remembered that it was*Ir. Sargent who superin-

tended the construction of the steam plant of the Chicago
Edison company's station. Previous to his connection
with the Edison company Mr. Sargent was actively

engaged in mechanical engineering. His experience dates

from the year 1875, when he entered the service of John
Elder & Co., the famous Clyde engineers, who by the way,
first introduced the compound and triple expansion engines.

Seven years were spent in their shops and drawing offices,

and he took an active part in the constructing and design-

ing of compound engines, ranging from 500 to 15,000 in-

dicated horse power, and cf heavy gearing and mill work.
The next four years, up to the time of his first connection
with the Edison company, he spent with prominent Amer-
ican firms designing steam, mill and mining machinery.

Electrical Patents,

Issued Si-/>/t-'/i/>c-f 9, iS

Lamp Holder and Swi'ch.

90.

Charles H. Ilerrick,435.03'-
Winchester, Mass.

435. 95S. Method of Regulating Electrically Operated
Mechanism. Merle J. Wightman, Lynn, Mass.
The invention consists in providing for any ma-

chinery which it is desired to operate by electricity with
varying speed and power, two electric motors which
are connected to the machine so as to co-operate in

driving it.

The method consists in reducing the counter electro-

motive force in the armature of the motor to be re-

moved and then short circuiting the said motor.

435,964. Elecirical Amusement- Reporting Apparatus.
Mclvin D Compton, Newark, N. J.
The invention relates to systems and apparatus for

reporting ball games or similar sporting event.":, and its

special object is to enable a full report of such games
to be made in sight of a large number of spectators and
at the same time to dispense with one or more of the

assistants now required in reporting such games.

435.967- Electric Lamp. William D. Graves, Cleveland,

Ohio.
The invention has for its object to provide a means

•n a duplex lamp for the successive burning of one set

of carbons after the first set has been consumed for the

prolor.gation of the lighting from such lamp, and it

also provides that a continuous and unbroken light

shall be maintained throughout the burning of both
sets of carbons.

The first claim reads:

"In a duplex or multiplex arc lamp, the combination

of double sets of solenoids, one solenoid in each set

being of low resistance, carbon holders and carbons
connected in series with said low resistance solenoids,
a lever, a suitable feed mechanism and a switch arm
attached to said lever arranged within said circuit, con-
structed to operate substantially as and for the purpose
specified."

435, gSJ. Regulator for Dynamo- Electric Machines. Wil-
liam Stanley, Jr., Great Barrington, Mass.
The method consists in first providing a path for a

portion of the lines of force between the field magnets,
and second, compelling these lines to enter the arma-
ture in such a direction as to establish a neutral region
at points approximately as far behind the normal posi-
tion of the diameter of commutation as the brushes
ordinarily have to be advanced ahead of such position.

435.983- Electrical Traction Apparatus. William Ste-
phens, Santa Rosa, Cal.

435.985- Rheostat. Frank Thone, Oskaloosa, Iowa.

436,001. Electrolyte for Galvanic Batteries. Frank K*
Irving and Frederick M. Hill, Brooklyn, N. V.
The claim is as follows:

"In an electrolyte or liquid for an excitant and de-
polarizer in a galvanic battery, a chemical combination,
mixture and solution consisting of sulphuric acid,
chromic acid, and nitrate of the protoxide or pero.xide
of iron, as and for the purpose specified."

436,023. Electric Detonator or Primer Henry J. Smith,
Compton, N. J.

436,025. Electric Signal for Railways. George A. Tower,
Richmond, Va.

436,030. Electric Burglar or Automatic Fire Alarm. Ed-
mund R. Wilder, Kansas City, Mo.

436,050. Secondary Battery Plate. Thomas P. Whittier,
Saginaw, Mich.
The last claim reads:

"A secondary battery plate or element, the body or
framework of which is composed of separately formed
coils intermeshed or interwoven to forma series of con-
nected tubes or boxes, substantially as and for the pur-
poses hereinbefore set forth."

435,080. Reciprocating Snap Switch. Jacob S. Gibbs,
Manchester, and Charies G. Perkins, Hartford, Conn.

436,087. Cutout for Electrical Translating Devices.
Charles G. Perkins, Hartford, Conn.

436,107. Electric Switch.

Conr.
Charles G. Perkins, Hartford,

436,113. Magneto-Electric Machine. LaMotte C. At-
wocd, St. Louis, Mo.
The object of the invention is to prevent the shifting

cf what is known as the "polar" line in magneto-elec-
tric machines, and to thus keep the brushes always at
a non sparking point, whereby a maximum amount of
work will at all times be gotten from the machine.

436.119. Electric Soldering Iron. Charies E. Carpenter,
Minneapolis, Minn.

436.120. Insulator Bracket. H. Eugene Chubbuck,
Springfield, Ohio.

436,122. Double Pole Snap Switch. Howard H. Crowell,
Syracuse, N. Y,

436,125. Electric Lighting and Heating Apparatus for
Electric Railways. Mark W. Dewey, Syracuse, N. Y.

436,127. Electric Motor. Thomas A. Edison, Llewelivn
Paik, N. J.

Claim four is as follows:

"The combination, with a driven shaft, of two elec-

tro-dynamic or dynamo-electric machines, a differential

gearing connecting such machines with the shaft to be
(iriven, and means for changing the dynamic rela-

tions of such machines, substantially as set forth."

436,148. Steam Dynamo-Electric Machine. Edward C.
Newton, Little Rock, Ark.

436 154. Electric Signals for Railroads Frank C.
Schroen, Baltimore, Md.

436,168. Electric Danger and Safety Signals for Railroads.
Edward M. Burt, Paris, 111.

436,200, Electric Converter. George Westinghouse, Jr.,
Pittsburg. Pa.

The object of the invention is to provide an electric

converter which may be conveniently employed in

transforming the alternating currents of high potential

conveyed along the streets of a city or town by pri-

mary conductors into secondary or induced currents at

such points as may be found desirable.

436,205. Watch Demagnetizer. Charles F. Berlin, New
York, N. Y.

436,219. Electric Valve Controller. Harry W. Deeds, In-
dianapolis, Ind.

436,225 Insulator. Josiah C. Firth, Auckland. New
Zealand.

436,238. Lightning Arrester. George D. Hoop fackson,
Ohio.

436.275. Pulsating Current Battery System. Charles J.
Van Depoele, Lynn, Mass.

436.276. Adjustable Current Reciprocating Engine Sys-
tem. Charles J. Van Depoele, Lynn, Mass.

436.277. Electric Power Hammer. Charles J. Van De-
poele, Lynn, Mass.

436,281. Portelectric, John T. Williams, Mount Vernon,
N. Y.

436,316. Electric Incandescent Lamp. John S. Potter,

Newton, David J. Cartwright, Boston, and Benjainin
B. Keyes, Chelsea, Mass.

436,319. Type-writing Machine. Edward J. Silkman,
Baltimore, Md.
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giatJENE E. BntiJrs, Resident. W. H. Sawtee, sco'7 and Electrician.

AMEEICAI^ ELECTEICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office -and .Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

p. C ACKiGBHIAN, Agent.

EuQENE F. Phillips, President. John Cakroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(i.i9Iitk:i>o

Factory, fSt. Gabriel Locks, Montreal, Canada.

AU, SIZES

AND
QrAunxsMICA

For Electrical Purposes.

EUGENE MUNSELL & 00.,

218 Water St., New York.

MAKE

ANYTHING
IN BRAS

5

Turner Brass Works

4 la5all6ave

CHICAGO.

- MANUPACXtplEBS OP—

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
cc

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the INSPECTOE of tie Boston Fire Underwriters' tTnlon, under date of March
W, 1S86, he says : "A ThoroagMy Reliable and Desirable Wire in Ei'ery Respect."

The rubber used In Insulating our wires and cables Is specially chemically prepared, and is guaranteed
to he watei'proof, and mill not deteriorate^ oxidize or cracky and will remain flexible In extreme cold weather
and not affected by heat. The Insulation la protected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compound, Thich la water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric Lignts from stocK. Cables mad<a
to order.

EASTERN ELECTRIC CABLE COMPANY,
^ 61 and 63 Hampshire Street, Boston, Mass.
HENRT A. CLAKK, General Manager. HERBEET H. ETTSTIS, Electrician

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr light DonUe Dynamo Belts are always made from centers of -whole
hides extra stretched.

' W. H. SALISBTJKT & CO.. Chicago, 111.

A. H. GAKDIMKR CO., Milwaukee, Wis.
TODD & STANLEY CO., St. Louie, Mo.
ENGLISH, MOBSB & CO., Kaneas City, Mo.

( Main Houee, IndianapollB.
E. C. ATKINS & CO. ,^ Branch House, Memphla, Tenn.

Chattanooga, Tenn.

T^srESXEiaiT .^.s-Earrs

:

TIIIE]

Crocker-Wheeler
PERFECTED MOTORS

Develop Full Power at Half the Speed of other

Makes and are, Therefore, Noiseless.

W^ORKS:

14th, Washington and 13th Streets,

NEW YORK.
LONG LIFE,
High Efficiency, A CONSTANT

And Beautiful
LIGHT.

The SUNBEAM is a SUCCESS.

THE SDNBEAM INCANDESCENT LAMP CO., CHICAGO, ILL
'J

iB the recognized Best Substitute
for Hard Rubber in the market, and
need by the leading Electrical Honeee
in the counlry. We manufactare all

kinde of

also Sheets (which can be sawed,

drilled, tamed in a lathe, etc.), Jar

Covers and Fittings, Switch Bases
and Handles. Cut-Outs. Belt Boxes.

Annunciator Dials and Handles, Push
Buttons, etc.

We Claim to Qlanafactare THE VERY M&TEBUL Wasted by the Electrie Trade. Send for EEtiniates and Prices.

THE FIBRONE MFG. CO.,
Office. 35 ^Varren St. Factory, 300 and 303 jUonree St., SiEtV YORK.

vlO N/;.

.TRADE MASK.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

I*or .A.e3rlal. S-u.'bxuax-lxi.e, a.xid TJtid erer-oxi.ja.ca. TTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, IHANSON PROTECTING TAPE,

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, 13 Park Row, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati. Louisville, St. Louis, Kansas City, and San Francisco.

li^nTIV ELECTRIC MANUFACTURING CO.,
l/mJlw^^r^^^ JL MANUFACTURERS OF

AyiOMATlC. ELECTBIC MflTDBS
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect MegvZation, Superior Workmanship, Ease of

Management, Memarkable Simplicity, Etc., Etc.

For Electroplating, Eleotrotyping, Copper Eefining, Etc,

PHILADELPHIi, SOB Commerce St.DDAlinn nDrTnT?! new YORK, 33 church St. boston, m Arch St. _

JjIlAlluIl UlilulJi KANSAS CITY, malto Building. NEW ORLEANS, 78 Customhouse St. CHICAGO, 329 Rookery Building.

The EDDY ELECTRIC MFG. CO., - Windsor. Conn.
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Established in 1861.

E. 3AGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD SLSCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BRANCH 8T0RE-

2134 Michigan Avenue.

hlANUFACTURBRS OF AND DEALERS IN

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railivay Goods a Specialty.

HKXO FOB CATAL061TB AND SPECIAI. PBICE8.

F0REE(4a)BAIN,
O 84 MARKET ST., CHICAGO,

Electrical Expert^
DESIBflER AND HAHUFACTURER.

Special and Experimental
MACHINERY .

Large Dynamoa and Motors for Special Work
boiit to Order. Coal Mining Haulage

a Specialty.

ELECTRIC LIGHT REPAIRING,

SYNOVIAL DYNAMO OIL.
SECOND TO NONE.

Free from £:am or aclde. By refllterlng can be
need continually. Adooted by the largest Blec-
tric Plants of the West."

S. TAUSSIG. Agt., 45 River St., Chicago.

Wrlif I'T iTlces and Samples.

rrrnonrcTvn fxttt.eit new principles.

Tat. Mar. \'J, lb.^0.̂

^S THE OLD eTVLE.

THE ACME nM BELT
L-i >IAI>K OXLV ilV THE

Pugc Beltiug Company, Concord, N. H.
BuANciitis : Roslon, New York.Clilcapn, San

Francisco. AUn, inanufuctururs of till tlic

tituplu KTudfs t>f Leuthur Belting and Laclni?.
Scinl ft)!- llln^trutcd CaliUOtfue—a valuable
ireutiac on bcltiug, Freu.

Vnil make a mistake if you don't buy your Electrical

I UU Supplies from f. & V., Cleveland, U.

LOOK AT THBSfi PRICES :

fiOO Dry Ealterles. larce size. $0.83; $2.00 Iron Box
Bells. :}-lnch. 4'JC.; ISc. bronze push Buttous, 25c.; "ioc.

Wood Push Buttons, assorted. 7c.; 50c. Switches, one
pomt, 10c. ; 40c. Bell Hangers' Staples, per lb. flc. ; ¥1.00

JUiClanche Batteries, best made, 44c. ; ?3,75 Spark Coils.

8 Inches. $1.50; $10.00 Medical Batteries, J3.50. Send
for Catalogue No. (j.

Fletcher & Fletcher Electric Go.. Cleveland. Q.

FRANK T. BROWN, ute

PRIHCIPAL EXAMINER ELECTRICITY,

0. S. PATENT OFFICE, =•»--

Bitterwortli, Hall, Brown & Siitli,

Patent A.ttomeyH,

26-26 HONORE BUILDING. - • CHICAGO.
Two complete sets of U. S. Electrical Patents.

Onelo-liglit 50 volt
One 2o-light 50 Tolt
One 50-light 50 volt
One75-light 110 volt

One 100-light 110 volt
One 160-lighl 110 volt
Including Lamps and

Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Holders

.

I. W. COLBURN & CO..
FITCHBURC, MASS.

ELECTRIC MERCHANDISE CO
1 1 Adams St.. .JT^^.,. CHICAGO, ILL.

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices lor use on all roads

IRRESPECTIVE OF SYSTEM USED.
Cataloeaes Famished. Correspondence Solicited

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

Stllwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE i" Steam
Boilers. Catalogue on application.

STILWELL&BIERGEMFG.CO.,

DAYTON, OHIO.

HENRY C. EDDY,
MANUFACTURER'S AGENT,

Electrical Goods and MacMoery,

Room 22, 170 La Salle St , CHICAGO.

INCANDESCENT and ARC LIGHTING
and MOTORS.

Isolated Lighting a Specialty.

H.H.HUMPHREY,
OMAHA, NEB.

10.3-1 Xpw York 1.

Contracting and
Con8UltlDff Electrical EnRlneor,

"lmprovea"flutomatic Burner.

PATENT LIFT-OVER PENDANT BORNER.

ADTOMATIC BDRNER KEYS.

DESK PnSH SnTTONS

EMPIRE CHIIMA WORKS,
144 to 156 sreen St„ GreeiPoiat, Brooilyfl, E, D., N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INOLTJDINQ

Hnitch Bases. Cot-Ont Boxer, Cleats. Cirenlt Breakers.
Bashines, Knobs and other Insnlatorx.

The lody of our goods is made non-condnctive. Oar ware la the moBt
denee and 18 conBeqnently the moet non-abeorbcnt that can be produced,
being taeTRUE BARD PORCELAIN.

uuuv.=u.

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE,

SPECIAI/riES :-Armington &. sime Engines, Steel Boilers, Standard Rocking and ShelBeld
Grates, Lowe Heater, Hoppes Purifier, Pond Separator, Blake Pump, Kortlag Injector, Etc.

Send to the Nearest OfTlce for Latest Catalogue.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETERS

For Direct and Alternating Cnrrents.

>P NEW PORTABLE TCQTIIIP OCTP
COMBINATION I LOf mil OL Id

"WTitli Q-a.lYa.nom.eters.
^^AYe pay special attention to recalibrating Ammeters and -

Voltmeters.

Send for.Catalogne 1--G0 of Electric Test Instraments.

QUEEN & CO., PHILADELPHIA.

Ball AUTOMATIC

!:o.ot* OFF ENGINE

thebaueSe^co

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers.

G. A. HARMOUNT,
MANAGER

MONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES
<• ' »

WEISTEIIN A<,iKXT FOK

iKSTAOLISllEI) IS

ELECTRICAL WIRES AND GABLES.
Klectric Liglit, Annunciator and OHice Wire.'*. Incamlfscent and Battery CordS;

fact, every liind of Wire known to the ]Cli*ftiic:i) Trade.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to Ibis CECE-

BRAXEI> AVAXEK ^VIIKEL. as particularly adapted to their use,

on account of its remark:ably !^tea«lT motion, tiis:h Speed
and ereat Efficiency, and larfje Capacity, for its rt'ametcr,
being double the PoAver of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom--
ical use of water it is without an an equal, producmg the highest per cent, of use-

ful effect sfuaranteed,
^ZNt> FOB CATALOGUE AXD PARTICULARS.

Our Horizontal "^ctor" is highly recommended, as no gea^; are required
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VBCTOH''.
Xl'KOII^ES arranged on a horizontal shait with Cast-Iron Flume, Drafv
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal sliafts_, and where the situatioD
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., - DAYTON, OHIO.

CARBON CO MAKERS o^ HIGH -GRADE

BLECKERT & NELSON,
StAXITFACTUREES OP

Electric LigM and CombinatiOQ Fixtures,

Wemakea'pecialtvoffiirnielilTie:thetrade\vith
Electric Bracke's, Electroliers, Po- tables, Com-
bination Brackets, and email filatures ot all kinds.
Being manufdc'nreis we can g.ve lowest prices,

OFFICE AND FACTORY:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Clrcnlars.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, NIO,

NGINES
Complet

NGLISH, MORSE & GO.

WM. 9- TDHITEB. J. LESTER WOODBBIDGB.

WOODBRIDGE <£ TURNER^
Electrical Engineers and Contractors.

COalPIiETE EttUIFXBlIT OF ELECTRIC BAU/WATS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designa and Estimates Submitted.
74 Oox-tXcLXLclt Stiree-t. :DS&-w 'Vor-b..

ElECTRlCAl WOOD.

Teleeraph _
Telephone [• CROSS L ARMS
Electric l,ight \ E

C. H. HOLMES & CO.,
Koom 410, Com'l BId'g:. St. I.nuis, Mo.

LAWINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

Inciinilfl$ci)nt Lamp Go,,
l9l2--l9l40liveStreet, St. Louis, Mo..

MANUFACXUBEKS OF

IHCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Gnaranteed.

^n-l-y ZWXa.uxifa.o't'U.x-er-s of JE'iix-e C3oj^jf>GTr ^exxxxsea^ed fox-

Brnsh Copper, Cominutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Q£Sce and Factory, NORTH EdST.PA.
Tastern Ss les Office. 35 Broadway. NEW TOBK.

'Western Sales C ffice, 225 Deaiboin St., CHICAGO.
North \restern Sales Agent, G. 'W. 'Willie ms, BETROIT. MICH.

, BOOTH <5c HJLYIDEITS,
FACTOBIES: 'VTATEBBURT, CONN.

aiANUFACTITBKRS OF

BARZ: AND INSUXaATZSD TTITIRZ:.
Underwriters' Copper Electric Light Line 'Wire, handsomely finished, highest conductivity. Copper Magnet 'Wire, Flexible Silk, Cotton and 'Wo:sted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station 'Work. Insulated Iron Pressure Wire.

PATENT K, K," LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
25 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of XlE3^.i%.fFZ]S, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE WORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHI i, PA.

DOUBLE ARC LAMPS.
No finely geared clock work. No close fitting sliding solenoid cores.

No steel pinions or pivots to rust and stick. No gearing to clog with dust.

Practically and Theoretically the simplest and best constructed Double Arc Lamp.

Tbe ONLY DOUBLE ARC LAMP MANUFACTURED for both High and Low Tension Currents.

We I ffer to furuleh Companies using high or low tension systems with new double aic lamps, guaranteed to work satisfactorily, ard
•Bi'h guarantee against less on account of suits for alleged infringement of patents.

WESTERN ELECTRIC COMPANY,
CHICAGO, KEW YORK, liOBfDOX, ANT^VERP, BERIil^f, PARIS.

The New American Turbine Water Wheel.
PAETIOULAELT ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gate, steadiness of motion and

easy working gate, the con-traction of which makes It the most sensi-

tive to the action of a governor of any wheel on the market.

Ppun rnp PftTAI nrill- I'listrating various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS GO.,

DAYTON, O.
SUCCESSORS TO

STOUT. ailLLS & TEMPIiE,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP of all makrs, a relic qf

the Past, that vanishes before the new

"Triple" Carbon Lamp
iDlFIED FOR ALL DA? OR ALL N16BT LICHTING.

First cost much less, ami far cheaper to operate and maintain, having but

one carbon rod and one mechaniBm.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Senii Foii Further Particulars to the

SPERRY ELECTRIC CO.,

lO.'i to 207
I'.VaiAI/ ST.,

CHICAGO.

SPEAKIE TUBES mi WHISTLES,
Oral, Electric, Pneumatic, and Mechanical 5

ANNUNCIATORS AND BELLS

W. R. OSTRANDER & CO.,
2 r. 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyo, N. Y.

^3^ Send for New Catalogite, out August 1st.

'"'EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

'i:l!:,;r;!;;;;;;iiiiii!i%H

.gl'^^^p^l^I^ ~" :-=MKi'

EI.ECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.



September 20, 1890 WESTERN ELECTRICIAN.

The EVANS SYSTEM o^ DRIVING DYNAMOS.
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AS USEO IN THJB 8TAT1UN OF THK HllTCMUISWN (1&.AJI.), IVAIEB, liieKT AKD POWEB CO.
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Write for Catalogue "D" to THE EVANS FRICTION CONE CO., 85 Water Street, BOSTON.

BERNSTEIN ELECTRIC CO.

INGMDESGENT LAMPS
FOR

ARG-LI6HT CIRCDITS.

SIMPLE. RELIABLE. DURABLE.

The only safe socket for series lamps, and the only

socket having insulating material for the outside

parts. Send for Illustrated Catalogue,

620 ATLANTIO AVENUE,

CHICAGO OFFICE. 190 Fifth Ave.. GEORGE CUTTER, Agent

W. D. Sargekt, PreBidf nt. John A. Babkett, Vice-Preeident and ConB. Electrician.
E. H. Cutler, Treasurer and Manager. Frank A. Pebret, Electilclan.

THE ELEKTRON MFG. CO.,
79 and 81 Washington St., Brooklyn, N. Y.,

'

-lilANUPACTURBBS OF THE -

PERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. TKeoniy IMachlnes having

Lamiflatei Field lapetsHIGHEST

AWARD
AT

PARIS

EXPOSITION.

OF SOFTEST CH.1RC0AI IKOS,

ET MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtained tlian Is possible
othem'lse.

Aatoinadc Motors oi all sizes and for all pnr.
poses. Automatic Dj-namos
for Incandescent Electric

T.

giran^^g-jliicbting. Isolated Plants
** for Stores, Factories, etc.,

^^ aspecialty. Moisture-proot
Motors and Dynamos for
use in Mines and damp
places.

John A. Roebling's Sons Co.,
AX.^]NrXTf^.^Oa71JXl.£3Zt.S Of^

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-

vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, CHICABO, ILL.

Works, Trenton, N. J. CEO. C. BAILEY, Manager.
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THE BUTLER HARD RUBBER CO.,
S3 nVJIoroer Stroot, Kro"v\7'

POSSESS SIPKKIOK ADVASTAWKS IX THE MAKUFACTCKE OK

Esiiecially in articles adapted to electrical industries, hamng obtained the solevigltt to manvfacture HAKD
Kl/BBEti under the valuable Patents granted to WILLIAM KIEL.

All operations of sawing, cutting, turning and polishing our new standards of

CU P PT D €\ t\ A N O T 1 1R I NO can be performed with a large reduction In the wear and tear of tools, and considerable saving of labor.^• Ki ^ 5 r% \^ %^ #% mm *^ I *# *^ » ^^ Our new standards are of a richer black throughout, not subject to change in color, are tougher and
more flexible, do not become brittle with age. and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
8tUI rrmain the mast ftatlsractory and cheapest in tha market, nneqnaled for strensth, durability, Insalatioii and resistance t» acids.

HARD RUBBER GOODS OF EVERT DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FRANKLIN S. CAKT£A. (H .S M. WILKINS.
— TilADING AS

E. WARD W LKINS

PARTRICK Zi CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROPRIETORS OP THE

NEW PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.
ESTA-BLISHED 1867-.

Cataloenes and Discount Slieets tvlli be sent to those in the trade
upon receipt of application and business card.

SPELGIAIa AQEINTS
FOB, THE SALE OF

PARTRICK & GARTER'S
Patent Needle Annunciators

and Supplies.

UNITED EDISON MFG. CO, - San Francisco, Cal.

N. WEST. ELEC. SDPPLY & CONS. CO, - Seattle, Wash.

WOLFE ELECTRICAL CO,, - Omaha, Neb.

SOOTHERN DIST. TEL, & ELEC. CO., Birmingham, Ala.

THE STANDARD GARDDN CD.,
CLEVELAND,

OHIO.
Manufacturers of Electric Light Carbons and 'Battery Material.

^^ A^

SCHUYLER APPARATUS
IF YOU WANT THE BEST

Arc T^lo^lxtlTx

•&-A
••?..

Office and Factory. MIDDLETOWN, CONN.

Western Office, Room 456,
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TRADE MARK"

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in ZSverytbing x:i«CCTRICA.Xa.

Okonite^a^dJ^anson 3OUTHERN ELECTRICAL SUPPLY CO , locmlT, ST. LOUIS, MO.

Primary Batteries
FOB

HonsehoM fiperimental, Scientific and otiier Purposes.

;rAM£S H. MASON,
MAKPFACTPRiye ELECTRICIAIS.

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligliting.

GREAT IMPROVEMENTS.

Guaranteed as representetf.

These Batteries are in practical U3e,

and giving perfect satisfaction.

Barnes' New Sensitive Drill
Speed) from to 1600 revolutions without stopping the machine or shifting belts, ^i*

This new sensitive drill embodies nient, and in effectiveness of opera-
principles not found in other tools of
its class, is simpler in construction
and more effective in operation than
any sensitive drill in the market.
The speed of the drill spindle can

be increased or diminished in-
stantly, or the motion Teversed
without stopping the machine or
shifting belts.

More or less driving power
can be applied to the drill spindle, as
the size of the drill or the nature of
the work may demand.
We claim for this drill superiority

both in simplicity of constmction,
which renders it less liable to derange-

tion. on account of the variation Oi
speed and power being so completely
under the control of the operator,
whereby all the adjustments are made
with the least possible loss of time.
It is smooth and almost noiseless in
operation, and entirely free from the
vibratory motion commonly found in
drills of this class, where the spindle
is driven by belt.

Sold subject to trial, with single or
multiple spindle. Send for Catalogue.

W. F. & Jno. Barnes Co.
ROCKFORD, ILL.

Address, No. 761 KulDy Streets

SAFETY SEAMLESS mm covebed WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send atrial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Elghlli St., ST. LOUIS.

EXGEtSIOR ELECTRIC CO.
MAKDCACTIJRKBB OF

Arc and Incandescent Apparatus
FOR LIGHTING,

ArcAMlncandescent Motors,
Electro-Plating and Electro-Deposition Hacbines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST ODTPDT, LEAST POWER REQDIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

WESTERN OFFICE: NEW -FORK OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL. 115 BROADWAY, NEW YORK.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 ll»ton4 in actnni operation.

IT'.A.Kr OXJTIf'ITS.

Electric Blowers for Ship Ventilationr

Motors for Hoist and
Mining Tramways.

Equipment 0I Machine Shops, Print"

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW EHGLiKD OFFICE, 63 Oliver St., BOSTOH. PHILSDELPBIA OFFICE, 38 S. FcDrtli St. CHICAGO OFFICE, Phoenix BnildlDg.

C. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

THE HEISLER PATENT LONG DISTANCE
INCANDESCENT ELECW UGHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Specially adapted for Street, Commercial, and Domeslic Illumination from Cen'ral Stations. Plant may be located
where power can be secured Cheapest, even it miles distant from the Lighting. Safely, Reliability, and Financial Success
fully demonstrated. Plan of Wiring the Hlmple-t, Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power, Dynamo Self-Contained, and Perfectly Automatic.

8BND COR CIBCVIiAB. CORRESPOKDEKCK SOIiIClTKD.

809-8I7 South 7th Street,

XSIiZSCTRIC JjJMia.T CO.,
ST. LOUIS, MO.

EDISON MANUFACTURING CO.

EDISON'LALANDE BAHERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

MANUFACTURERS OF .

PRIMARY BATTERIES for TELEGRAPH ''MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

All dealers in Electrical Napplies keep, or Hhoalil keep, thexe CelN in stock. If nnable to purchase from dealers in yonr
vicinity, commnnicate with

JAMES F. KELLY
General Sales

p Ae:ent, 1 9 Dey St., NEW YORK.
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NOW READY! NOW READY!!
Third Edition Dynamo' Tendeis' Hand-Book. -with moonlight schedule for 1890. Second Edition Incandescent "Wiring
Hand-Book with additional chapters. An astonishing record : The rap!d and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Filteen Thousand copies within Eighteen months, as follows:

Dynamo Tenders' Hand-Book, Ist Edition 2,300 Copie:
" 2d " 2000
" 3d " (Just ready.) 2,000

Incandescent Wiring " 1st " 2,500 "

Incandescent Wiring Hand-Book, 2d Edition

.

Bell Hangers' " " Ist "
' 2d " .

Total within Eighteen months 15.00U

.(Just ready.) 2,500 Copes
2,500
1.000

Bell Hanger's Hand Book.

BY F. B. BADT.

PRICE $1.00. 106 pages, 97 illustra-

tions, flexible cloth binding, lype page

5ix3 inches. First edition exhausted, sec-

ond edition now ready, making a total of

3,250 copies printed to date. Just the

book for people engaged in selling, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. ttc.

TABLE OP CONTENTS.
VOLTAIC KLKCTRICITT.

Contact Series.

The Voltaic or Galvanic CeU.
Generation of Current.

Local Action.
Polarization.

DESCKIPTION OF BATTBRIKS.

The Smee Battery. The Grenet Battery.

The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Carbon Battery.
Nickel Plating Battery.
Fuller's Mercury Bichromate Battery.

The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

Classification of Batteries.

KLEMENTABT DATA.

The Electric Current.
Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Connecting Batteries.

Cells Connected la Series.

Cells Connected in Multiple Arc.
Recapitulation.
Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Coils.

Electric Bells.

Single S roke Bells.

Long Distance Call Bell System.
Pufh Buttons.
Buzzer.
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess Sysiem.
The Western Electric Company's System.
The Double Wire System.
Partrick & Carter System.
The Electro-mercurial Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gas Lighting Apparatus.
Portable Gas Lighters.
Apparatus for Public Buildings.
Apparatus for Residences.
A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Slectric Heat Regulators.

EUHHIHG ELECTBIC WIEES.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators. "

Best "Time for Wiring.
Extra Insulation.

TESTING DfSTRUltENTS.

Detector Galvanometer and the Magneto
Bell.

Tests for Faults.
Bell Hangers' Tools.
Wire Tables.
Specifications for Wiring a Hotel.

Dynamo -Tenders' Hand-Book.

BY F. B. BADT.

PRICE $1 00. First and second edl-

tions exhausted ; third edition now ready,

making 6,500 books printed to date, con-

taining additional pages and moonlight

schedule f jr 1890. 93 pages, 70 illustra-

tions, flexible cloth binding, size of type

page 5}x 3 Inches. Designed for dynamo
tenders and linemen, stationary and ma-

rine engineers. Jiist the book for men
who wish to learn how to operate and care

for electric light installatlo.s. The only

book of the kind iu the English language.

TABLE OF CONTENTS.
ELEMEKTAET DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.

Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGE5IENT OF POWEK.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.

Fotmdations for Dynamos. Belts.

DYNAMO KLECTKIC MACHtNES.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Starting a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets.
Testing the Wire Coils of a Dynamo for

Contact against Iron.

DISEASES OP DYNAMOS.
Non-Generation of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Are Lamps.
Suspension of Arc Lamps.
Trimming and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
IHSTKUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.
Ground Detector.
Switch-Board.

cmcurrs or lSads.

Outdoor Leads for Arc Lighting.
Outdoor Leads for Incandescent Lighting.
Arc Clrctiits inside of Houses.
Incandescent Circuits inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMULiTOHB.—DESCRIPTION AND OPER-

ATION OF ACODMULATORS,
SAFETY REGULATIONS.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the CUcago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

Incandescent Wiring Hand-Book.

BY F. B. BADT.

PRICE $1.00. Type page 5^x3 inches,

flexible cloth binding, 73 pages, 41 cuts,

and 5 tables, three of which are 12x18
inches. These tables give at once and
without any calculations, the size of wire
'pQu're'^ In eaf'h casefor any oercentage of

loss. First edition exhausted, second edi-

tion containing additional matter now
ready, making 5,000 copies printed to date.

A timely boob, containing full illustrations

for incandescent wiring and complete in-

formation concerning methods of running
wires, location of safety devices, splices,

insulation, testing for faults, wire gauges,
general electrical data, cilculating sizes of
wire, wiring of fixtures, elevators, build-
ings, isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTEODUCTORY.

The Multiple Arc System.

The Three- wire Sysiem.

METHODS OP BUmrtNG WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building is Being Con-

structed.

b. In a Completed Building.

LOCATION OF SAFETY DEVICES AMD
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

PISTTTRES AND ELETATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb,

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm*8 Law.
Conductivity.

Divided Circuits.

Work, Energy.

CALCtLATING SIZES OF WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining S zes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix L Plan for Wiring a Tall

Office Building.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges in Circular Mils.

Table No. 2, Electric Light Coiducms
Table No. 3, 50 Volt Lamps.

Table No. 4, 75 Volt Lamps.

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting.

BY PHILIP ATKINSON, A. M., PH. D..

350pagee, 12 mo. 1G4 Illnetrations. Price $1.50

This book i3 a revision of the popular series

of articles which ran throagh the Westebn

Electeician under the same title. A
complete and comprehensive treatise on elec-

tric lighting giviDg the latest practical facts

with the least amount of technicality and

mathematical formulse; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electeicitt a Mode of MoLECiTLiK Mo

TiON. Principles of the DrNijuo.

The Armature. The Commutator. Closed
Circuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's 3Iode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Cukkent Dynamos.
Principles of the Alternate CurrentDynamo.

The Siemens-Halske Dynamo, TheLontia Dy-
namo. The Gordon Dynamo. The "Weeting-
house Dynamo. The Converter.

DiBECT CUEBENT DtNAMOS.
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Dynamo.
,

The Thomson-Houston Dynamo. The West-
em Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausen Dynamo. The
Wood Dynamo.

Electric Tebms and Units.
Electric Potential, Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-
lation. Quantity and Intensity. Electric
Units. The Volt. The Ohm. The Ampere.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measueement.
The Potential Indicator. The Deprez-Car-

pentier Ammeter. Ayxton and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Perry's Spring Voltmeters and Ammeters,
The UnitedStates Electric Lighting Co. 's Am-
meter, The Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's
Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

The Arc Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The JablochkoS Electric Candle.
The Jamin Electric Candle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-Duboscq Lamp. The Serrin
Lontin Lamp. The Brush Arc Light Lamp.

The Incan"descent Lamp.
Reynier's Lamp. Early Experiments. In-

candescent Light Carbons. The Edison Car-
bons. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

The Storage Batteey.
Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
Flante Battery. Faure's Secondary Cell.

Chemical Reaction in the Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. Cause of
Buckhng. Variable Resistance of Electrolyte.
Inspection. Formation of the Faure Battery,
The Juhen Accumulator.

Electric Distrtbution.
Arc Light Distribution. Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation. Series Multiple Installa-

tion. Combined Arc and Incandescent Ic
stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current System. Meters. Fuses.
Switch Boards, Lighting Mines. Installa-

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building. CHICAGO.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

tills field whiicii cannot be excelled.

IT ES D»EQt7AiEl> FOR ECONOaTT OF FDEIj, HEOTTLABITY Qi
MOTION. AMD DOTtAHn.TTY IN 0SK.

SOLE BVJILDBRS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

«rliefl>r onr CatalOffnes.

Manufactarers of and Dealers in

Pulleys, Gears, Shafting, Hangers, Leather, Rubbet
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 ail 43 SODTH JEFFERSON ST.

JOHN STEPHENSON CO.,
l^Tt^lT^TD,

ZrEW YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.

WE ARE HEADQUARTERS IN THE WEST

SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSIectFician Publishing Co., 6 Xiakeside Bldg., Chicago^ 111.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH Bl SEYMOUR.
C
O
M
P
O
u
N
D

WESTERN POWER CONSTRUCTION CO.,
GOKBRl!lPONnRN(;K )IIOLIOITRn. 144 ADAMS ST., CHICAGO.
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Electric, Gas & Street Railway

FINANCIAL REFERENCE DIRECTORY

FOB 1800.

List of all Central Electric Lleht and Power
Stations, with Capital Stock, Otlicers, Systems
used, Capacity and Number of Lights in nee,
Steam Plants. Day Circuits, Kind of Wire and
Belt3 used and Financial Standing.
List of ;iU Isolated Electric Light Plants, with

Number and Kind of Lights.
List of ail Has Companies, with Capital Stock,

Officers, Price of Gas and Financial Standing, in-

cliidinar all Gua Companies operating Electric
Lieht Plants.
List of all Street Railway Companies, with

Capiial Stock, Officers, Miles of Track, Gange,
Kind of R ilNumberof Cars and Horses, Motive
Power, if Electric, Cable or Steam, and Financial
Standing.

List of all Telephone Escbsnges and Licen?ed
Companies, with Officeis and Financial Standing.
Financial Standing of all Manufacturers, Deal-

era and Agen'e in the General Electrical World.
Price of all Public Lightins Contracts, with

Number and Kind of Lights, llonrs Burned, etc.

Kulee and Requirements of all the Boards of
Fire Underwriters, Insurance Companies, etc

HANDSOMELY PRINTED AND BOUND.

Sent express paid on receipt of %5; with
Monthly Corrections, $6; with Confidential Rate
Sheet, SIO.

ELECTRICIAN PUBLISHING CO.,

GliBkeside Bnildins:, CHICAGO.

THE MONON ROUTE
Affords choice of Four (4> Fiist Trains each

way, commencing June 1, 1S90,

EVERY DAY AND SUNDAY. TOO
In Pullman's Patent Perfected Safety Vestibuled Buffet

Sleepers and Chair Cars between

CHICAGO and tlie OHIO RITER.
These are all solid Pullman trains of latest design

and improvements, consisting of Elegrant Day Coaches,
Chair Cars, Composite Cars, Dining Cirs and the very
Jinest of Buffet Sleepmg Cars, equipped with Pullman's
Perfected Safety Vestibules.
Trains from (jinciunati and the Southeast, and from

Loiusvllle and the South, arrive at Chicago in ample
time to connect with the morning and evening fast

trains for Milwaukee, Minneapolis, St. Paul, Omaha
and all points In the Northwest,
Morning and evening connections made both at

Louisville and Cincinnati with the Fast Express lYains
of connecting lines for Memphis, Knoxvilie, New
Orleans, Jacksonville and all points South.
At Indianapolis connections are made with all

diverging lines.

Special Features: Steam Heat, Electric Light, Per-
fected Safety Vestibules.
For rates, through and local schedules, address any

Ticket Agent of the Monon Route.

Win. F- Black, General Manager.
AV. H. McDoel, Traffic Manager.
James Barker, General Passenger Agent.

C. B. HOLMES, WM. C. NICHOLS,
Prest. & Genl. Mgr. Secretary & Treasurer.

G. W. GRIFFIN,

Superintendent of Construction.

7^X3

Hazelton

Tripod

Boiler.

Is the quickest

generator of steam,

needs less repairs

than any other, and

is tlie most eco-

nomical boiler in

use.

MM !ri;ol Sok Co.,

170 TWENTI-SECOKD ST,,

CHICAGO, ILL.

C, M. & ST. P. R. R.
The Northern Summer Resorts

of WisconsiB, Minnesota, Iowa and Dako-
ta, not foreetting tlie famous Excelsior

springs of Missouri, are more attractive

during tlie present season than ever before.

An illustrated Guide Book, descriptive

of a hundred or more of the choicest

spots of creation, on the lines of the

Chicago, Milwaukee & St. Paul R'y. will

be sent free upon application to A. V. H.
Carpenter, General Passenger Agent,
Chicago, 111.

W. N. HoBART, Pres't. L. O. Maddux, Vice-Pres't and Treas.

J. C. HoBABT, Sec'y.

J. H. EiCKERSHOpp, Sup't.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Poier.

Host perfect regrolation

ever obtained.

NOSMAllPAKTS REPRISG BEPAIES.

NO ICCEISTEICS.

NO STUFFING BOXES.

NO PISTON BODS.

Componnd and Yalveless.

IMTERNAL FRICTION A MINIBDM.

ALL PARTS IKTER-

CHANGEABLE.

WRITE FOB
CATALOGUE.

Tbe engine is perfectly balanced and self contained; all -wearing; surfaces
are exceptionally large, making It tlie most perfect lilgli speed engine bnllt.

THE TRIUMPH COMPOUND ENGINE CO.,
SOLE BUILDERS,

I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRASER & CHALMERS, Agents, Salt Lake City, Utah; Helena, Mont.

Over 105 Roads operated under
Our System, and that Successfully,

both Financially and Electrically.

EDISON

COMPANY,
Edison Building, BROAD STREET,

NEW YORK CITY.

ELECTRIC STREET

RAILWAYS.
Our Electric system for Street Railways has been found to be the

most durable, reliable, economical and convenient.

New roads in course of construction going on in all parts of the

country.

Railroad Managers and Others interested in this business

are earnestly requested to correspond with us, to get facts and data show-

ing the advantages and possibilities to be obtained by Electric Traction

over any other existing methods.

DISTRICT OFFICES:
NEW YORK, Edison Building.

SAN FRANCISCO, 112 Bush St.

PORTLAND, ORE,,FleischnerBldg.

TORONTO, CAN ., Bank of Com. BIdg.

CHICAGO. RIalto Building.

NEW ORLEANS, Cotton Exchange.

DENVER, Masonic Building.

BOSTON, 38 Pearl St.

C. H. ^ D. R. R.

BEST ROUTE

From CINCINNATI to the

North and North West.

C,B.i£Q.R.R.
—IS THE

—

Best Appointed Iiine
—FOR RBACHING THE

—

West, Northwest and Soatbwest.
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
ARX: IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON. BROOKLYN. ALBANY. SYRACUSE. TOLEDO, CLEVELAND,

MILWAUKEE. INDIANAPOLIS . ST. LOUIS. KANSAS CITY. ATLANTA.

DENVER, OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LICHTNINC DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It tiras used exolnsively by the West End Company, of Boston, last

winter, and is fnlly indorsed by them, and other companies who have used it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

X'EIiTCI^.A.aL OFFICES

:

BOSTON,
Oao .^tletzxtlo .A-xre.

CHICAGO, ST. PAUL,
403 Si'k>Xe-y Street.
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Knapp Electrical Works
General TTITestern Agents

Perkins Electric Lamp Go.

ALL CANDLE POWERS,

TO FIT ANY SOCKET. ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

F^OR

TELEGBAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

6RIMSHAW WHITE TAPE,

6RIMSHAW BLACK TAPE,

6RIMSHAW SPLICING COMPODND.

ELECTRICAL SUPPLIES OF EVERY DESCRIPTION.
-WE CAIit. SPECUJL ATTEHTIOHr TO

•

THE DIAMOND

SWITCH AND FUSE BOX.

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

p Franklin St. CHICABO. ILL.
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171 ijiV^DOLfA^T.

CfllCA^S.

T^TESTEien^ -^o-sn^Ts.

HABIRSHAW WIRES, GABLES m CORES.

A HIGH GBADE OF BUBBER INSULATION.

[CONTINUED FROM LAST WEEK.]

In our advertisement of August 30th, we referred to the quality of Habirshaw

Insulation, giving some letters from both experts and users. The week following we
gave a list showing a few places where it had been used. Last week we illustrated

some of the cores in the installations referred to.

Below are some facts and statements worthy of attention:

"I have your letter in reference to the wires made by the Company. The goods which these

people make, so far as I am able to judge from the samples which have come into my possession, are of

the worst class of any so-called 'rubber insulations' that are made in the TTnited States. I have analyzed
several samples and find them as abcve stated. There is no doubt they can be sold a little cheaper, but
not much. I will write more in the course of a week, as I have sent out to obtain more samples of the
goods."

OUR O'HTN STJLXEIilEITX.
AUGUST 8, 1890.

The claim of superiority of insulated wires is based on purity of materials, and superior mechanical
processes and workmanship.

It ia pretty well acknowledged by intelligent practical men that to obtain both high insulation and
long life, there are only two available insulating substances, Gutta-percha for under water, and India
Rubber for under and over water. These are resins, but whenever mixed with oil, waxes, parafflne,

ozokerite, and such like bodies, the life is impaired. It is also acknowledged that "recovered" rubber
has lost its life, and is valuelees for insulating purposes.

This is about the whole story, and is simple and plain. All plain statements and facts are more
difficult to impress a hearer with their trath than lies and misrepresentations. The advance is very
slow, but it Is very certain. It is difficult to advance the causes of failure of low grade insulations, but
we continually hear of the giving out of every variety of mixed goods. Many are too generous and
ready to believe any plausible talker and most readily believe statements boldly made. The time will

come w^hen more knowledge will be brought to bear on this subject, and every little item helps to gain

a better insight into the facts.

The Habirshaw insulation fulfills all requirements in places demanding the
'* BEST," and in that field finds no successful competitors.
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HE MImmmm
STILL CLAIMS THE EXCLUSIVE RIGHT TO MANUFACTURE,

SELL OR USE

mm MBIIN MC UIIPS.

AfiAIX SUCCESSTO
THE BRUSH ELECTRIC COMPANY

vs.
THE WESTERN ELECTRIC LIGHT & POWER COMPANY, et al.

(Western Electric System.)

Opinion by Judges Brown and Ricks in the United States Circuit Court for the
Northern District of Ohio, filed August 16, 1890:

"Any dissimultaneous arc forming separation by mechanism resulting in the sue-
"cessive burning of the carbons, is an infringement of the Brush patent."

So called double fixed carbon, three carbon or flat carbon lamps are crude
and unsatisfactory.

The Court says:
"Defendants experts are constrained to admit, not only that Brush was the first to

"invent the principle of substitution in his double carbon lamp, but that the Western
"Electric Company could not successfully compete with the companies using his patent,
"in furnishing all night electric lighting plants unless it could provide double carbon
"lamps to its customers."

"We should have felt fully justified in disposing of this case by a simple reference to
"the opinion of Judge Oresham in the Brush Electric Company vs. The Ft. Wayne Electric
"Light Company, in which the same construction was placed upon the Brush patent, but
"in view of the importance of the questions involved, and of the elaborate preparation of
"counsel, we have deemed it proper to give it an independent consideration."

"We are clearly of opinion that complainant is entitled to relief in tbis case, and a
"decree will, therefore, be entered for an injunction, and the usual reference to a Masier
"to assess and report its damages."

BRUSH APPARATUS ALWAYS RELIABLE.

ARC AND INCANDESCENT LIGHTING SYSTEMS,

ELECTRIC MOTORS, GENERATORS, ETC, ETC.

THE BRUSH ELECTRIC CO..
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FORT WAYNE ELECTRIC CO
i

nASVrACTVtLElKS OF THG

Slattern Induction Sjfstem of Long Distanco
IVOAHDESOBNT LIOHTina.

.A-STX^ "rOEEZI

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO.
PHLLADELPHIA, -

PITTSBUUGH,
DETKOIT, MICH., -

SAN FRANCISCO, 35
TORONTO, CAN,
DAUiAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

533 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., - AND - DROOKLYN, N. Y.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
UANUFACTUBEBS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from,

M6H,P.to50H,P:

The supremacy ot "THE BAXTER MOTOR" over all others has been thoroughly established,

and we arc now prepared to fill orders promptly.

H-^T-ory 2Vtt>-t<3r ±m Gr-a.».m,xxtoo<3..
Send for Price LiutB and TestimonitLls. AddroSB,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III.

:iV

OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

eiOBES^SHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL. CLEAR. ETCHED, ROUGHED, ETC.

AI>.AI>TEr) TO ALL SYSTEMS

^t:^N
729 BROADWAY, NEW YORK. ^;S

WAVERLY PLACE).

43 SIXTH AVE,, PITTSBURGH, PA ',,



$8 per Annum. EVERY SATURDAY. lO cents per Cory
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'Ajax Switches 99

In all Sizes, for any Potential.

Single. Double and Treble Pole

SIMPLE, CHEAP, INDESTRUCTIBLE.

Correspondence solicited.

C. S. VAN NUIS,
74 Cortlandt Street. New York.

CABLES ^^^^^^'^ Railroads,

WIRES Giectrlc Lights.

STANDARD UNDERGROUND CABLE CO.,
XEW YORK. PITTSBUKGH. CHICA€M>.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUfACTUEERS OF AKD DEALBRS IN '

EVERYTHING ELECTRICAL.
8KKD FOB !$56-FA«E CATAI.OeUE,

111 Arch Street, BOSTON, MASS.
VPFPiJii jrFurifX ' GLOWER & HARRIS, Dallas, Texa.«.
oreu/zii. ^ocnrciEo

.

^ p^^^ Seilers Elbctbical Works, San Francisco, Cal.
A fall line of our msnufactore can be fonnd at our Agenclfs.

AGNOLIA
METAL.

Chicago, Aug. 6, 1890.

THE MA6NCLIA ANTI-FRICTION METAL CO.. 74 Cortland Street, (few York Gity.
GENTLEMEN:—Some raonthB Bince, we had a great deal of difllculty with onr BalLBogine

ranning with bearings hot, and need a great deal of oU without cansing the bearings to beccine any
cooler by increasing the amonnt of oil need upon the bearings.

The Ball Engine is 100 H. P., 14x13 inches, si70 revolutions per minute, and carries 90 lbs. eteam
presaute. Bearings, 47i-iu. diameter by 4 in. length. There la but 1-32 in. play allowed in the bear-
ings, and makas a very close fi*.

We have had the most excellent lesnlte from the nee of yoar Magnolia Metal, and could not ask
for better service. Wetrnstthat this report will be explicit and pleaeine to yon. We remain.

Yours truly, THE WE^TERN LIGBT *t POWER CO..
By W. M. Talcott. General Manager.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

mW&Wm and lintta-PiircIa Insnlating Co

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megohms per mile.

ABSOLUTELY PURE RUBBER CABLES,

Concentric Cables, any millage, Flexible
Cords, Silk, Hemp, ' Cotton, Dynamo
Wires and Cables. v.iry pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables oJ High insulation

and Long Lile. all millage.

WW. M. HABIRSHAW, F. C. S., Gen'l Mgr., Offices: 159 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolpii St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Maxinm
Cores to any MiDage
or Specification up to

9,000 Megohms per knot.

Two -Circuit Concen-
tric Cables, both cir-

cuits, 9,000 M^ohmspef
knot

Navy Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber cov-

ered, for Marine Work,

Pliable Cables.
Search Lights.

im

Insulated Wires and Cables.
The acknoivledged Standard for durable and lilg:h in-

sulation. IXa merits proved by a record or over quarter
of a centnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSULATINIl JOINTS,

Electric Light and Power.
Telegraph and Telephone,
Railwayand all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations

6E0R6E B. PRESGDTT, Jr., Gen. Agt., 16 Dey St., New York.

"Western Electric Co., Chicago, 111., Sole Agents for the "West.

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers of COWLES' PATENTED

Fire- Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Rods, Sheets, and Plates.
c b b a

''u//yj~/A'/MMMWy/V///M//M//M//W^'' mm^"*>^"**^

c.~Bralded Cotton, saXnrated
CTT SHOWING STILE OF nSTrLATlON.

a.—Copper Wire. b. b.—Two Braids, satm^ated vflth Flio-Proof InsulaOon.

with a black, ^Veather-Proof Composition. ,.,.,,... „.,„«„„ t^ m......!.
Approved.W New York Board of Fire Underwriters. Samples lumlshed upon application. FunBiicMe

Copper Wire, bare and covered, of every description.

uoDCDnnuc 1 19 and 21 Clifl Street, New York, FACTORIES:
WAREROOMS: ^ ,„ „^ , ,c uj,h,ch a^. nhir»nn III. ANSONIA, CONN.•

"i
133 and 135 Wabash Ave., Chicago, III.

EDISON GENERAL ELECTRIC CO.
}

INSULATING TAPE: "THE ACME
55

CENTRAL DISTRICT OFFICE, RIALTO BUILDING, CHICAGO.

I^or -A.d.d.resses of otl2.er IDistrict Offices, S^IB IF.A.O-DB
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectrio

Xiigliting Apparatus.

020 Atlantic Ave.,BosTON, Mass.
148 Michit;an Ave , Chicago, III.

115 Broadway, New Yobk, N. Y.
215 W. 4h St., Cincinnati, Ohio.

N. Y. I-ife Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 Fii^st St., San Francisco, Cal.

Electric Railway
Equipment.

Electric Motors.

A REMARKABLE GROWTH.
[From the EUetrical M'mld, New York, March 20th, 1880.]

Electric liighting by Gas Companies.*

In Prof/ressioe Af/e for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
repeat the Hat, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearJy perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 13,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 2GG companies,
operating a total of 21,3 13 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as

below. But it is pertinent to state here that some companies in the list

b&ve failed to furnish us either system or number of lights, others operat-
ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System. Arc Inc.
B,82(i

27,710
10,2.50

2,875
4,425

'"256

"7i6

'roo
300

55,890

Total.

Urn-h ... . .1 %4 31164
27 710
I0I236

4,088
4 0752!j0

734 '731

Ball .. 613 (il3

TniU:iiL;i|iuli» J(*Dney
for: w'nyne Jcniifv
.J.^iiii.-y (ind. or Ft. Wayne not specified)
Van Dftpoele

7a4
185m
285
225

794
935
324
285
222

lielslfr 500
1.59

130
DO

^I'cfry
Kxol-ior ....

ISO
90

m m
Fuller 10

Total .. .. 21,313 n.203

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressive Aye was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled,

'Progresaice Age, March 15, 1889.

[From tlie Electrical World. New York, .Tune 14th, 1890 ]

Electric liighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughoutthe country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-
ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

Syetem. \
Tliomson-Iloaston lo.
Brush.. .

WestlEghouse
Edison .'

\

American
United States ."

.Schuyler
Bali ,

;

W<?stern Elecrlc
Fort Wayne l
Van Depoele
Waterhouee
lleisler
Remington '.'".

Sperry
E.>:cel6lor

llochhausen
,

Weston
Puller •.

Iteliance
National ;

Bernstein

,927

,090

321

Inc
45.055
4,259

49.' 07
13,853

i,.53r 175
C32 6141

\,m
962 6
788

1,756 8,005
4S0
387

8,815
129
160
205 30
70

i:m
10
30

1,000
215

Total 31,558 132,771

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

1889 1890.
Number of gas companies operating electric lights 266 304
Number of different electric light systems used 21 23
Number of arc lights operated 21,313 31,558
Number of incandescent lights operated .55,890 1.32,771

It is no wonder that Proyressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for il umination; gas for fuel and power;
electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SITSTEM which is being used more generally by Gas Companies than
ALL OTHER SYSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FIB8T. For a system that CAIV NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTELT RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Gas Com
panies

THOMSON-HOUSTON lights by Gu Companiei.

.

Kumbcr lights of all other systems by 6as
Compauies

Propirtion of Thomson-Houslon to wliole number
•f lights

Are Lights. ncandescent Lights.
||

March 30,

1889.

.June 14,

1890.

Morcli 20,

1889.

.June 14,

1890

81,818 81,058 ,5.5,890 132,771

1

1

,084 16,927 8,826 45.055

10,229 14,081 47,064 87.716

52? 53 6-10? 15 7-10? 33 9-t0«

Lights in use as per clipping, June 14, 1890.

.Lights in use as per clipping, JIarch 20, 1889

Increase

Percentage of increase

Arc. Incandescent.

T. H. Sys-
tem.

All other
Systems

T.H. Sys-
tem.

All otlier

Systems.

16,927 14,681 45,055 87,710

1 1 ,084 10,229 8,826 47,064

5,843 4,402 36,229 40,052

52 7-10? 48^ 410s( 86 Z-\0%
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS,

ALPHABETICAL LIST.

Abendroth &> Root Mfg. Co. .

Alexander, Birney & Chapio. - sU
Allls, E. P. & Co xxlv

American Elect'ical Works. . xv
Ansonia Brass &CoppeiCo.. i

Automatic Switcli Co vii

Baggot, E xvi

Bain, Foree xvi

Ball Engine Co xxli

Barnes, W. F. & Jno xxi

Barton, Geo. P xxv
Baxter Electric Motor Co xxx
Berostein Electric Co
Bleckert & Nelson xvii

Brown, Frank T xvi

Brooks Underground Tel. Co.. xlv

Brush Electric Co xxis

Bunnell & Co.. J. H
Butler Hard Rubber Co xx
C. B. &Q. R. R xxv
C. &. C. Electric Motor Co.. . xxli

Central Electric Co xi

Cleverly Electrical Works. . . xvi

Colburn& Co., I,W xvi

ColumbialncandescentLimpCo xvil

Connecticut M'^tor Co
Consolidated Electric Stoiage

Co
Continental Dynamo Co iv

Crocker-Wheeler Motor Co. . . xv
Crosby Electric Co iv

Curtis Regulator Co ;

Diy s Kerite Insulation Co i

Uayton Globe Iron Works Co.xviii

Easton Electric Co iv

Eastern Electric Cable Co xv
EddyE'ectric Mfg. Co xv

Eddy. Henry C xvi

Edison Mfg. Co xxli

Edison General Electric Co.,

—

Lighting Dept viii

Edison General Electric Co.,—
Railway Dept xxv

Edison G^eneral Electric Co.,—
Wire Dept

Edison La'np Co xix

Electric Construction & Sup. Co
Electric Merchandise Co xvi

Electrician Publishing Comp'y,
xxiii, xxiv

Electrical Supply Co xxvlii

Elektron Mfg. Co xix

Empire City Electric Co xviil

Empire China Works xvi

English, Morse & Co xvii

Eureka Tempered Copper Co. . xvii

Evans Friction Cone Co xix

Excelsior Electric Co- xxi

Fibrone Mfg. Co xv
Fletcher &Fjetcher Elec^icCo xvi

Foreat City Electric Works xxiii

Fort Wayne Electric Co xxx
Gibson Gas Fixture Co xviii

Gile^Bros vii

Globe Carbon Co xvii

Great Western Electric Sup. Co.

Greeley & Co., E. S xiv

Harmount, G. A xvi

Hawkeye Electric Mfg. Co
Hazazer & Stanley xlv

Hazelton Tripod Boiler Co xxv
Heisler Electric Light Co xxii

Hill Clutch Works xxiii

Holmes, Booth & Haydens xvii

Holmes & Co., C. H xvii

Holtzer-Cabot Electric Co 1

Humphrey, H. H xvi

Ide&8on,A. L xiv

Illinois Electric Material Co xiv

India Rubber& Gutta Percha Co.

Interior Conduit&InsulationCo. xiv

IresoD, Chas. L i

Jewell Belting Co xv
Jones Bro3. Electric Co vii

Knapp Electrical Works xxvli

Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co vii

Magnolia Aati-FrictionMetal Co 1

Mason, Jaa. H xxi
MitcHell Vance Co xxx
Monitor Electric Co xvi
Munsell&Co., Eug xv
Munson Belting Co., Chas xiv

National Carbon Co iv

National Conduit Mfg. Co. ... . xll

National Electric Mfg. Co
Northwest Thomson-Houston Co.

Noye Mfg. Co.. Jno. T xvi

N. T. Belting & Packing Co...

Okonlte Co xv
Ostrander & Co., "W. R xviii

Page Belting Co -
Palst^, H. T xiv
Partrick & Carter xx
Pliiliips Electrical Works, E. F xv
Phoenix Glass Co. s

Pond Engineering Co xxtv
Powell Co., Wm xxv
Pumpelly Storage Battery Co. vU
Queen & Co xvi
River & Rail Elec. Light Co.

.

Roeblings' Sons Co., Jno. A.. . xix
yer-Man Electric Co xii

erlln g. A xsill

Schuyler Electric Co xx
flhuliz Belling Co vii

Southern Electrical Supply Co. xxi
Sperry Electric Co xviii

Standard Electrical Woiks. . . xvi
Standard Paint Co xiv

Standard Uc derground Cable Co. i

S andard Carbon Co xx
Stephenson & Co., Jno xxlv
Stilwell & Blerce Mfg. C •. xvi, xvii

St. Louis Electrical Supply Co.. xxi
Sunbeam Incandescent Lamp Co.xv
Taussig, S xvi

Taylor Mfg. Co xxv
'I'homson-Houston Electric Co.

Lighting department ii

Thomson-Houston Eleciric Co.,

Railway department xxvi
Triumph Compound Engine
Co XXV

Turner Brass Works ... xv
Union Hardware Co xiv

United Electric Traction Co vii

United States Electric Lighting
Co xlii

VanNuls C. S i

Wanted xvi

Western Electric Co xviii

WesternPower ConstructionCo. xxlv
Westlnghouse Electric Co. — xiii

Weston EUctrical lostrument
Co xiv

WoUensak, Jno. S xxi

Woodbrldge & Turner xvii

CLASSIFIED LIST.
At'eumnlators.
Bru8Q Electric Co.
uonsolidated Eiectrlc Storage Co
PnmDelly Sto age Battery & Elec
Motor Co.

The River & Rqil Electric Light Co.

Amituioiators
Central Electric Co.
Empire (Jity Electric Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric riapply Co.
Greeley & Co. E. S.

Hazazer & Stanley.
Holtzer-Cabot Electric Co.
J ones Bros. Eleciric Co.
Knapp Electrical Wot&b.
Monitor Electric Co.
uatraoder & Co. W. R.,
Partrick & Carter.
Standard Electrical Worko

.

Western Electric Co.

Anti Friction DIetal.
The Magnolia Anti-Friction Metal
Co.

Turner Brass Worke.

Arc liamps.
Brneh Electric Co.
Electric Constrnction &. Sapply Co
Excelsior Electric to.
Foree Bain.
Fort Wayne ElectricCo.
Hawkeye Eitctrlc Co.
Northwest Thomson-BoTiflton Co.
Schnyler Electric Co.
Sperry Elecric Co.
TnomeoQ-Honston Electric Co.
WestinghoQse Electric Co.
Western Electric Co.

Batteries.
Baunell &Co., J. H
Central Electric Co.
Crosby Electiic Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Sapply Co.
Hazazer A Stanley.
Jones Bros. Eleciric Co.
Law Telephone Co.
Leclanche naiteryCo.
Mason, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,neen & Co.
Schoveriing, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Woriis.
Western Electric Co.

Battery Jarf^.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supp'y Co.
Hazazer & Stanley.
Holtzer-Cibot EUciric Co-
Parcrick & Carter.
Queen it Co.
Wesier<"EIectric Co.

Bells, EleetTie.
Central Electric Co.
Empire City Electric Co.
FleichPr & Fie'Cher Electric Co.
Great Western iciectric Supply Co.
Greeley* Co., E. S..
Hazazer & Stanley
Knapp Electrical Works.
Moniior Electric Co.
W. R. Ostranoer & Co.
Partrick & Carter.
Suuthem Electrical Sapply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
WoUensak, J. P.
Western Electric Co.

Bells, nasnoetio.
Central Electric Co.
Empire City ElectricCo.
ijreeley &Co..E. S.
Hazazer & Stanley.
HolCiier & canot Electric Co.
Knapp Electrical Works.
Partrick & Caiter.
Standard Electrical Works.
Western Electric Co.

Beltins.
Evans Friction Cone Co.
Ireson, Chap. L.
Jewell Belling Co.
Chas. Munson Belting O©.
N. Y. Beltlnfi & Packing Co
Page Belting Co.
Shnltz Belting Co. _

Boilers.
Abendroth & RootMfc. Co.
Hazelton Tripoa Boiler Co.

Books RlectTical.
Electrician tubllsbing Co.

Bnrslar Alarms.
Central Electric Co.
Electrlc.ll bupply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western jllectric Supply Co.
Greeley & Co., E. s.

HoltZbr-Cabot Electric Co.
Jones Bros Electric Co,
Knapp Electrical Works.
Monitor Electric Co.
Oatrander&Co., W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

CaMes.
(See Insulated wire.)

Cable Electric (See Wire Insu-
lated), Copper, li^iieet and Bar.
Roebllng'e sons Co., John A.
Standard Underground Cable Co.
Western Electric Co.

Carbons, Points and Plates.
Brush Electric Co.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Glooe Carbon Co.
Knapp Electrical Works.
National Carbon Co.
S andard Carbon Co.
Western Electric Co.

Cars, Electric Bailway.
Stephenson Co., John

Clntclies, Friction.
Hill Clutch Works.

Construction and Repairs.
Bain, Foree.
Brooks Underground Telegraph Co.
Electric Construction & Supply Co.
Knapp Electrical Works.
N. W. Thomson-Houston Co.
Western Electric Co.

Contractors, Blectric JLisht.
tCnelne Plants and Electric
Ballw^ays.
Brooks Underground Telegraph Co.
Brush ElectricCo.
Ediaon General Electric Co.
Eleciric Merchandise Co.
H. H. Humi^hrey.
l^orthwest Thomson-Houston Co.
Pond Engineering Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghuuse Electric Co.
Western Electric Co.
Western Power Const
Woodbrldge & Turner.

Copper YVires and Tapes.
American Electrical Works.
Ansonla Brass & Copper Co.
Central Eiectrlc Co.
Edison General Electric Co.
Electrical Supply Co,
Great Western Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
PhilliDs, Eug. F. Electrical Works.
Roebling'a, Jno. A. Sons ^o.
Standard Electrical Works.
Standard Underground cable Co.
Western Electric Co.

Cross-Arms.
Central Electric Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Weatern Electric Supply Co.
Holmed, C. H. & Co.
Illinois Electric Material Co,
Monitor Electric Co.
Northwest Thomson-Houston Co

.

Southern Electrical Supply Co.
St. Luuis Electrical Sapply Co.
Western Electric Co.

Cut-onts and Switches.
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric SupplyCo.
Greeley & Co., E. 8.

Holtzer-cabot Electric Co.
Illinois Electric Material Co.
Partrick & Caiter.
Pais'e, H.T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.
Van Nuis, C. S.
Westtrn Electric Co.

Bynamos.
Brush aiectrlc Co.
Bain, Foree.
Colburn&Co.jI. W.
Continental Dynamo Co.
Easton Electric Co.
Eddy Electric Manufacturing Co.
bxcelflior Electric Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co-
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Western Electric Co.
Weatinghouse Electric Co.

Electrical Instrnments.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.

Partrick & Carter.
Queen & Co.
Western Electric Co.
Weaton Electrical Instrument Co.

Electric Eailways
EdJBon General Electric Co.
ThomsoD-HoustoQ Electric Co.
United Electric Traction Co,
Woodbridee & Turner.

Electroliers and Combina-

1

tion Fixtores.
|

Bagsot, E.
Bleckert & Nelson.
Gibson Gas FixiureWorks.
ttitchel-Vdnce Co.
Sawyer-Man ElectricCo.
Thomson-Houston El«ctric Co.

EleetrO'Flatins: MacKines.
Brush Electric Co.
Coiburn&Co.,I. W.
Edison Genersl Electric Co.
Excelsior Electric Co.
Thomson-Houston Electric Co.

Ensines, tSteanv.
AUis &Co., E. P.
Ball Engine Co.
English Morse & Co.
Fairbanks, Morse & Co.
Ide&Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufacturing Co.
Triumph Compound Engine Co.
Western Power Construction Co.

Eire Alarms.
Electrical Supply Co.
Knapp Electrical Worke.
Partrick & Carter.
Western Eleciric Co.

Friction Cone.
Evans Friction Cone Co.

Oas liishtins: Electric.
Cleverly Electrical Works.
Electrical SupplyCo.
Knapp Electrical Co.
Western Electric Co.
WoUensak, J. F.

Crcneral Electrical Supplies.
Alexander, Barney i Chapin.
American Electrical Worse.
Ansonla Brass & Copper Co.
Automatic Switch Co.
Brneh Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Eoison Machine Works.
Edison General Electric Co.
Electric Conalrnction & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Supply Co.
Greeley & Co., E. a.

Holtzer-oabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Norihweet Thomeon-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Part.rlck & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
StaLdard Electrical Woras.
Turner BraBS Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuis, C. S.

Weatern Electric Co.
WoUensak, J. P.

Globes and Electrical €rlass-
ware.
Mltchell-Yance Co.
Phcenis Glass Co.

Hard Bnbber for Electrical
Purposes.
Botler Hard Rubber Co.

Insulators and Insulating
Alaterials.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City fllectric Co.
Fibrone Mfg^. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Concuit & Insulation Co.
Koapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Eltctric Co.

Insulated Wires and Cables
niasoet Wire-
American Electrical Works

.

Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Mercnaudlse Co.
Great Western;Electiic Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit *te Insulating Co.
India Rubber iS; Gutta Perch i Insn-
latiug^Co.

Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
PattricK & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Worke.
Standard Underground Cable Co.
Western Electric Co.

Jeirelry, W^atches, &e.
Giles, Bro. & Co.

Journal Bearings.
EnreKa Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Brass Works.

Lamps, Incandescent.
Bernstein Electric Co.
Brush Electric Co,
Central ElectricCo.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Grt'elevE. S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-ilan iilectrlc Co.

Iiamps, Incandescent—Contd.
^ Southern Electrical Supply Co.
SL Louis Blectricai Supply Co.
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

lintbes and llachine Tools.
T. F. & John Barnes Co.

aiagnei Wire.
(See insulated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.

SKica.
Eug. Munsell & Co.

mining Apparatus, Electric.
Bain. Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-Houston Electric Co.

motors.
Bain Foree.
Brash Electric Co.
Baster Electric Motor Co.
Connecticut Motor Co.
Crocker -Wheeler Motor Co.
U. & C . Electric Motor Co.
Ediaon General Electric Co.
Easton Electric Co.
Eddy Electric Manufacturing Co.
Elektron Manufacturing Co.
Ezcelbior ElectricCo.
l-ort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
sperry Electric Co.
The River & Ran Electric Light Co.
Thomson-Houston Electric Co.
U. S. Electric Light Co.
United Eiectric I'rattiou Co.
Westinghouse Electric Co.

OUs.
Taussig, S.

Oil Caps and Brass (MOods.
Powell Co., Wm.

Patent Solicitors.
Brown, Frank F.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Sapply Co
Holmes C. H. & Co.
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St. Lotils Electrical Supply Co.
Weatern Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes C. H. & Co.
lUinois Electric Material Co.

Publishers Electrical.
Electrician PubUshing Co. "

Pnsli Buttons-
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great W esteru Electric Supply Co.
Illinois Electric Material \Jo.

Knapp Electrical Woibb.
Standard Electrical Works.
Union Hardware Co.
Weaiem Electric Co.

BaUTvays Electric.
(.See eltctric railways.)

Speaking Tubes.
Central Electric Co.
Electrical Sapply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
JUonitor Electric Co.
Ostrander & Co. W. R.
Weatern Electric Co.
WoUensak J. F.

Speed Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insulating.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Supply Co.
Great Western Electric Supply Co.
India Rubber & Gutta Percna In-
sulaUiJg Co.

lUinois Electric Material Co.
' Western Electric Co.
Otonita Co.

Telegraph. Apparatus.
Bunnell & Co., J. H.
Central Electric Co.
Electrical supply Co.
Empire City Electric Co.
Great Weatern Electric SupplyCo.
Greeley & Co.. E. 8.
Jones Bros. Electric Co.
ICnapp Electrical Worke.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works.
Western Electric Co.

Telephones, Electric.
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain. Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.
Knapp Electrical Worke.
Queen & Co.
Western Electrio Co.
Weston Electrical Instrument Co.

Truclts. Electric Car.
sprague Electric Railway & Motor
Co.

Stephenson Co , Jno.
Thomson-Houston Electric Co.
United Electric Traction Co.

Turbine Wheels.
Dayton Globe Iron Works.
StUweU & Bierce Mfg. Co.

W^ire, Bare.
American Electrical Works.
Ansonla Brass & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booih & Haydens.
Illinois Electric Material Co.
Knapp Electrical Works.
Partricti & Carter.
Roebling's Sons, Jno. A. Co.
Western Electric Oo^
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VHC TVATIOI^^L C^RBOIV CO
ClGTrela-nca., Ol3.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.

411 & 412 Royal Ins BIdg CI3CIC5.A.<3rO .

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

urning 2 In Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEST CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLT A SMALL WANTITV Of PORE WATER NKCESSART TO CHARGE IT.

NEAT.

CLEAN,

EFFECTIVE,

SIMPLE,

COMPACT.

PORTABLE.

Si:

5;

Crosby

Electric
Company-

.OSBVO---^--

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MADE IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.
c^pw-p GAS LIGHTING, ANNOTOIATOES, lurTr-nTn A T TTCaTrj5!fU±l BELLS, BUEGLAE ALAEM AND ^i-i^LH.KjA.Li UCjUjCj

XO? ZZ/vfii INTO -g^'^TT A -r.

For Ctrculiirs and Price Li^t(^ iipply to Principal Office

CROSBY ELECTRIC CO.,
JVJMjiE BUHiDING, Fifth Ave. and l«tli St., NEW YORK.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

E.
o
3

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, P ower and IWIetallurgical Purposes.
ADVANTAGES CLiAIHIED:--!. Holldlty of Construction, together wllh good

workmaneblp, therefore Bmooth-mnnlng and durahle. 2 Covered Strueiore, therefore pro-

t-ctlon frum external injury. S. ParIM Constrncted (Separately, therefore all easily re-

movable and acceaeible lor attention or repair. 4. Antoojatio I.,ubr£eation, Jonrnals
rnnnins In oil. therefore waatea no oil and reqnlrea little attention. 5. Current <ieneratea
Avltli Leai^t tSparklne. therefore small wear of hrushes and coranuitator O. No ScBtterlBg:
or IjlneH of Force, therefore high ellUiency and no attraction of pieceB of iron, and no mag-
netizing of wiitchea and compaseea

.

AGEI^TS: BOSTOIV. Mass., Holtzer-Cabot Electric Co., in Areh St.—

tVII.KESBARRX:, Pa., A. C. Robertson & Co., 51 W. Market St.—BALTIMORE,
Md. Electric Construction & Mfg. Co., 108 N. Eulaw St.—AIJCJUSXA, Ga., W. Edward

Plait, 708 Broad St.—ATLAlVTA, Ga., Jos. S. Cook & Co., 8 W. Wall St.-FOBX
WORTH, Tex.. |. ]. Harrell.—CLEVELAND. O., Cleveland Electrical Mfg. Co.. 832

Sheriff St.—DETROIT, Mich., Markle Engineering Co.. 133 Jefferson Ave.—ST. PAUL,
Minn .C.J.Thomson, 320 Roberts St—.'VASIIVILLE, Tenn., J. W. B aid. 207 Union St.

OENVUK, Col., L. C. Rice, 1762 Blake St.
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%^iM wwr%
ELECTRIC

%/ rm^^ ^
Makers of the Choicest Electricail Supplies.

CHUBBUCK BREAK ARM.
Malleable Ircn. patented.

PATTEE'S LAMP-HOUR RECORDER.

COMBINATION CONE SHADE.
PATESTED.

Send for Special Circular describing any of the

above, or vvrite us of your needs, and Twe will cheer-

fully give our advice.

GENERAL WESTERN AGENTS:

PettiDgell, Andrews k Co., -k. w. cut-outs.

Massachusetts Electrical Engineering Co.,

TESTED FUSE WIRE.

The Electric Gas Lighting Co.,

Oas Lighting Apparatus, SatnsoH Batteries.

THE WIRE THAT GIVES THE
|

HIGHEST LIHE INSULATION.

# SIMPLEX <^
THE WIRE THAT PAYS
BEST IN THE LONG RUN.

WM
TREBLE CURVE INSULATOR.

Greatest Strength and Highest Insulation

POLE TOPS, RAIL BONDS, ARMATURE PINIONS, and other noveliies

of merit, with a full line of all the standard

CHUBBUCK BRACKET.
Patented Sept 9, 1890.

CUTTER'S PORCELAIN BRANCH CUT-OUT.

Fuse Covers and Base made out
of one solid piece.

ELECTRIC FIXTURES, Many New Designs.

ELECTRIC SHADES, Large and Complete Stock.

ARC GLOBES. Good Figures In Quantities,

TELEGRAPH APPARATUS. A Fine Line.

ANNUNCIATORS and BELLS, All Sizes.

LINEVIAN'J TOOLS, Choice Assortment.

CUTTER'S COMBINATION SHADES.

Fit T-H., Westinghouse or
Sawyer-Man Sockets.

Also MAHEFOBEDIgoxSOCKETS.
No Tools, No Trembling, No Holder.

THE MOST ECONOMICAL SHALES MADE.

CUTTER'S E. L. INSULATOR.
Gives High Insulation even on Damp Ceilings, and the Unsightly

Blackening Prevents.

COMBINATION TIN SHADE.
PATENTED.

IF YOT HAVE NOT YET GOT A COPT OF OUR

BE SITBE TO SE9ID YOUB B1JSIXESS CARD VOR OXE.
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THOMSON-HOUSTON
ELECTRIC CD.

f

403-405 Sibley St., ST. PAUL, MINN. PORTLAND. ORE., Branch. 266 First St.

SOLE NORTHWEST AGENTS FOR

Thomson

-

Houston Apparatus.

AKG AND INCANDESCENT LIGHTING.

Electric Street Railways.

COMPLETE CENTRAL STATION PLANTS.

Arc Plants, Alternating Incandescent Plants, Direct Current

Incandescent Apparatus for Isolated Plants.

ELECTRIC STREET RAILWAYS

SEND FOR CATALOGUES AND ESTIMATES.

We carry the largest and most complete line of Electric Supplies in

the Northwest. Send for catalogue and discount sheet.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO,, c^^'I^r-^i^.
^tP'^'^BYJAJ. SHULT

cShultzBelting Co.
Automatic Switch Co.,

-"ALL LEATH EFT
li^NOIRONRODORHINSE.OLOS'
"'LEATHER LINK AND IRON ROD SELTn

'AND R0PETRAN5MISSION SUPERSEfiEl

YOUR POWER.
YOUR BELTS.

'

1R MONEY.
BY COVERING YOUR PULLEVS WITH

SHULTZ PATENT
LEATHER PULLEV COVERING.

RAWMIC
L ONLY PERrtCT B

WOE.MO 5UPPIN0
I LOST t-

_ '
ANo Picker Leather-

PHS-Mr.iii's- t'Dl Samnier St., Boston, Mass.; 225 Pearl St, New Toik city: I Pf I niiio Un""»"'-"*=•) laSX-TMrd St., Philadelphia, P».; 60 W. Monroe St., Chicago.
| Oli LDUIS, HlOi

No. 8 KEYSER BUILDING,

BALTIMORE, m,D.S. A.

Sole Maiifactirers of tie

AUTOMATIC SWITCH.

The only reliable protector lo the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEXD FOR CATALOeUE.

WATCHES.
The World's Exposition in Paris, 18S9, awarded a prize medal to The

Giles Anti-Magnetic Shield for watches. It has been proven to be the best
practical and permanent Bolntion to the trouble electricians have with
their watches.

The shield can be applied to any watch, or is farnishedin new watches by

GILES BROS., - CHICAGO,

TRADE MARK.GONDA
PARIS

, HIGHEST AWARD!
THE ONLY

GOLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LEGLANGHE BATTERY CO.,

1 49 West 1 8th Street. IirU-^T^T- S-OIR.!

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distriliution.

STATIONARY MOTORS.

STORAGE RATTERIES,

Executive Offices: MS BROIDWAY, NEW YORK,

AGENCliS, 926 Drexel BIdg.. Philadelphia; 456 Rookery BIdg., Chicajo.

J 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.

CINCINNATI HEADQUARTEvRS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

WEATHER PROOF- SIMPLEX- OkONlTEGRIMSHAW WIRES • SINGLE^•'°DOUBLE COTTON FIELD/^HoARMATURE WIRE'
•FLEXIBLE CORD -ROSETTES -CLEATS-TAPE-F "'KINDS- SWITCHES -CUT-OUTS- PINS-BRACKETSM*°INSULATORS-—. THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND AhJYWHERE. ASK FOR PRICES BEFORE PURCHASING.

"^^iDNESRRQSFLECTRIC-na. 28 3oa32w„tcou«tstfjonesRros-ElectricCo.



WESTERN ELECTRICIAN. September 27, 1890

Edison General Electric Co.,
EDISON BUILDING, Broad St., NEW 70BK.

EDISONTAMPS.
HBiai

For Series Birii oi Eleclric Bailiai ai Peier Ms.

No. I.

Xo. 1 Is the (Standard Kdlson Base.

No. '•' 3.
Bio. 3 Is the IVestlDshonse Base.

Tiie Edison incandescent Lamp.

No. 2.
No. 3 Is the Thomson-Uonston Base.

No. 4.
No. 4 is the United States Base.

f% A ^^CT^^i Unless otherwise specified, all Railway lamps will be shipped with No. 1 bases. The other 13^^ ^ilF^%^#^%^#Ei^9a bases, Nos. 2, 3 or 4 will be placed on lamps, when so ordered, without extra charge. k##%^vlM^#i

DURABLE. EFFICIENT. ECOWOMICAL.

NOTE—These Lamps have been designed Specially for burning in Series on Power

Circuits, and particularly for the use on the 500 volt Electric Railway Circuit.

T7"OI-.T.^a-E - as to iOO-
PI<>aHe Rildress for (C'ircniars and Prices the iicnreMt diMli-i<-t office aw below.

Ji/Ka,±Ta. X>lstx-lot Ofa.oes i

l^drn District, 16 and 18 Broad St., New York.
Itral District, Rialto Building, Chicago, 111.

pttjiern District, Cotton Exchange Bldg., New Orleans, La.
Ifoutitain District, 730 Seventeenth St., Denver, Colo.

Pacific Dist., Edison Bldg., 112 Bush St., San Francisco, Cal.

Northwestern District, Fleischner Bldg., Portland, Ore.

New England District, 38 Pearl St., Boston, Maes.
Canadian District, Toronto, Canada.

W"
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GEO. L. WRIGHT, Pres. and Gen. Man. ALBON MAN. Vice-Pres. F. F. RANDOLPH, Sec. and Treas. WM. MAIN, Electrical Engineer.

RIVERiRAILElEGTRIG LIGHT GO.
ALDRIGH COURT, 45 BROADWAY, N. Y.

Street Car

Companies and

Electric

Railway

Corporations

Should

Investigate

This System.

Cars are

Lighted by

Batteries

That Propel

The Motor.

METHOD OF CHANGING BATTERIES IN THE RIVER AND RAIL SYSTEM.'

THE MAIN
Electric Motor

Owned by this Company dif-

fers both in appearance and

principle from those of the

common type, much as the

turbine water-wheel does

from others.

The lines of force take the

form of a vortex or whirl-

pool. N'o wire is in motion,

and the moving part is in the

form of a smooth disk. A
larger output of power in

proportion to freight with

fewer revolutions per minute,

is the result of this construc-

tion.

THE MAIN
Storage Battery

Has no applied oxides or com-
pounds of lead, either as paste

or powder. The positive elec-

trode is formed by the action

of the current alone. The Me-
chanical Construction is such
as to secure unusual durabil-

ity with a capacity several

times that of the old Plante
battery, and in excess of any
of the usual "grid" batteries.

The negative electrode con-

tains no lead, is lighter than
electrodes of spongy lead, and
gives higher electromotive
force. The battery is adapted
to withstand high rates of dis-

charge and rough treatment.

THE RIVER AND RAIL MOTOR.

Allows the coupling of both axles to a single motor, without the hard running action here-
tofore the result of this construction. It enables a motor of moderate weight to start and
handle a car, under severe conditions of grade and curve, without wasteful or dangerous
demand upon the batteries.

It allows the motor to revolve under its most favorable conditions, while the speed of

the car and p Dwer consumed may vary widely.
This is done without electric resistance or shifting battery connections.
It does]NOT belong to the numerous family of "car starters." The mechanism is quiet m

action and durable.
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National Electric Mfg. CoM
CEO. B. SHAW, General Manager,

Transformer System
OF INGANrDSSCENT I«IGELTIZgG.

OIBBCT CUBBENT ACTOHATIC DTNAHOB, CAPACITiT 500-16 C. P. liAMPS.

COMPLETE

Central Station Eqalpments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS
IS OF THE

HighestEfficiency,
MECHANICALLY AND ELECTRICALLY.

yV^ guarantee its operation and

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
FOU

ISOIaATEID
LaIGHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWING AGENTS:
SkKE^t, BALC1 & CO., Gen'l Agis Seattle, Washington.

I CH4S. M. BLANCHARD, Agent Girard Building, Pliiladeiphia, Pa.

THOMAS WOLFE, Soutliwestern Agt Union Depol Hotel, Kansas City, Mo. I. N. COX. Agent 16 Fifth St., S. E. Washington, 0. C.

LITTLE, McDONlLD & CO., Gen'l Agts 141 East Soneca St.. Buffalo, N. Y.

METCALF, REED & CO.. Western Agts 1517 Larimer St., Denver. Colo.

SIMPSON DVVIS ELECTRICAL CONSTRUCTION CO. . . Winnipeg. Manitoba.

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO.,

Tower Building, No. 50 Broadway, New York City.

W. N. GRAY, Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PinsrURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St Louis, Mo.

N mONAL ELECTRICAL DEVELOPMENT CO.,

History Building, 723 Market St., San Francisco, Gal.
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CENTRAL ELECTRIC CO.
lie £118 FRANKLIN STREET, CHICABO.

Connected by Private Wire with Postal-Telegraph Cable Co.

1

GENERAL WESTERN AGENTS FOR
TRADE MARK.

OKONITE^GANDEE WIRES.

The Central Spark Arrester

This device prevents the

dropping of sparks from arc

lamps. It also keeps flies

and other insects from get-

ting to the globe.

THE PERRY WIRE PEELER.

This handy little tool is becoming very popukr-with

bell hangers and incandescent wire men.

WE ALSO CARRY A FULL LINE OF

K. W. Porcelain Cut-outs,

Stoddard Porcelain Cut-outs.

Cleveland Switches, Paiste Switches, Branch Blocks,

And all kinds of Electrical Supplies.

THE HOT WIRE

Lightning Arrester.

No Magnet or Self-induction.
Furnislies Absolute Frotectioo,

And is Automatic in its Action.

Oim PfilOE ON THESE INSTEUMENTS IS VEEY LOW.

ANTI-MAGNETIC
WATCHES.

We have completed arrangements

-with the Electricians' Time Company by
which we are enabled to offer to Elec-

trical men a thoroughly first-class watch,

absolutely protected from magnetic in-

ftuence, and at a very low price. Each
watch is accompanied by a guarantee,

stating first wbat it is, and in cases where
desired, payments are made easy. Send
for a descriptive circular.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.
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OCTOBER 1st, 1890.

WILL BE FOUND AT

Alexander, Barney & Chapin,

20 CORTLANDT STREET,

TELEPHONE, 1139 CORTLANPT. KlF %A# %#^^gy IX

SAWYER-MAN LAMP^
Any Candle Poiver,

To Fit Any Socket.

NEW SERIES LAMP AND SOCKET FOR

Sawyer-Man Electric Co.,
510-534 WEST 33d ST., NEW YORK.

• Soxid for Oa.tctlo^xio.
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THE UNITED STATES

Electric LigMing Co
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

AUTOMATIC DYNAMOS-PERFECT DEVICES.
More than 1000 Plants in operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current

GENERATORS
and

MOTORS
for all purposes

1-8 H. P.

up to any power
required,

and at any

required E. M. F.

Superior

in

Desi2:n

and
Workmanship

and
unequaled

in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

C3rGj:xGirskl. Oflioes:

Equitable Building, 130 BROADWAY, NEW YORK«
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Cheaperthan Overhead Wires,
MORE THAN TEN TIMES AS DURABLE.

Guaranteed to slaud a pressure of 100,000 volts when used for Electric Light Mains.
Wrie for E-tlm»t«s to the

Bronka I'ndrrsrftund Trleeraph C0..207 ^Tnlniit Flare. Room S, Philadelphia.

THE E. S. GREELEY « CO.,
GENERAL ELECTRICAL SUPPLIES,

S and ; DBY ST., XEW VORK.
ELECTRICAL MEASUREMENT

Instruments and Batteries of
the Very Highest Grade,

E)Fre:liloB tsd Cotsuscy. Qaallt; asl fiBli^ the
"

Bmi tfi the World.

Catalo^e of Staodard Teet Inetromentfl
fOFDlahed upoQ application.

lilustrated Circular

of Lamps and
Lamp

Nouelties

upon

,
Application.

MINIATURE INCANDESCENT LAMPS

Self Oiling.

Unequaled Regulation.

Simplicity,

Perfection.

SEND FOR CATALOGITE.

fi.LIDE&SON.MaDDfactiiTers

HPRINGFIEIiO, 1I.L,

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., - - NEW YORK.

New York, July 25, 1890.

JlesiDrs. Hazazer & Stanley.
GENTLEMEN:— Please ship immediately the 100 bells ordered last

week. I have used your bells for the last five years and have found no

others equal to them. They are the Best Electric Bells on EARTH.
Yours truly, C//AS. E. GOODRICH, Electrician,

^oj Eighth Avenue,

T.W. NEtlS, Mnntreal, Acent Isr Canada.
\. lilRCHBIST & CO.. Deaver, Agents for Colorado.
L,or(8 B. HETT I , 186 Brdy (it.. San <> inciiiicn, Cai..

Aseat for the Paclflc Coast.

Chicago Office: 89 La1<e Street.

St, Louis Office: 31 3 Olive Street

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever ofEered. A
large variety of ranges to meet the

requirements of all kinds of work.

Seni for UWratel Gatalope.
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Constructing an Electric Road.
As familiar as most of the readers of the

Western Electrician are with electric rail-

ways, it is doubtful whether a large majority of

them have had an opportunity to acquaint them-
selves with the details of the methods of prepar-

ing a road for operation. Through the courtesy
of George K. Wheeler of the railway depart-

ment of the Thomson-Houston company, the

Western Electrician is enabled to present a

description of the manner in which work is now
being executed by that company.
The rapidity with which poles and electric

wires have loomed up along much traveled

thoroughfares has been a constant source of

wonderment. What was one day an unhampered
street would be the ne.xt hemmed in with long

rows of poles and lines of wire. On a straight

stretch of roadway, it is not unusual to put up
in one day a mile of the superstructure. One
instance is recorded on the Cambridge electric

road of a double-tracked mile of the electric

system being re-equipped in three hours, includ-

ing the placing of frogs and switches. This was
done, too, without ::

interrupting travel on
the rails for a moment.
In fact, the entire ten

miles of this division

was equipped in the

same manner.
The first step in the

process of construc-

tion is the locating of

the position of the

poles, which are set

in most instances from
120 to 130 feet apart.

The poles, composed
of three sections of

wrought iron pipe, 6,

5 and 4 inches in di-

ameter, are 30 feet in

length. Si.\ feet of

this are buried in the

ground just inside the

curbstone in a pack-

ing of rubble and ce-

ment. At the ape.'c is

an iron cap, through
which e itends a wood-
en pin running about
S inches into the top-

most and smallest section of pipe. This acts as

an insulator. To the poles along one side of the

street are attached brackets with porcelain insu-

lators to sustain the feed or supply wire. By the

terms of the contract the pole-setting is usually

done by the railway corporation, as is also the

new track laying.

Having the poles planted, the electric com-
pany's employes take a hand in the work, and
begin by stretching the span or supporting

wires, from pole to pole, across the street. These
wires are made of steel, and are about a quarter

of an inch in diameter. Attached to these, so as

to be directly over the center of each track, are

iron-shelled insulators, weighing from 3 to 5

pounds each. These insulators are spherical in

shape with double spurs at each side by which

they may be bolted to the span wires. Into the

holes drilled in these pieces of cast iron fit cap-

bushings of composition insulation, and through

the bushings run bolts which screw into grooved
sections of copper about a foot in length. These
Tatter are technically known as "ears," and into

their grooves are soldered the trolley wire. At
curves, where it is more difficult to preserve the

trolley wire in perfect alignment, devices known
as "arch insulators" are used. These insulators

are in principle the same as those already de-

scribed, except that they are semi-circular in

form, and the span wires, instead of being con-

tinuous from pole to pole, are cut and fastened

to eyelets bored in the sides of the arch insulators.

It will be seen that by this construction the poles

are protected from charges of the electric fluid.

Some idea of the method employed in construct-

ing a curve in the trolley wire on a Thomson-
Houston electric railway may be obtained from
the cut presented herewith. To the left is shown
a "tower wagon." This wagon or car is most
important and essential in the construction of the

overhead work of a road. Its general appear-

ance is like that of the pier of a wooden bridge

on wheels. On top of the heavy timbers which
compose the tower proper, i» feet in height, is

an overhanging platform large enough to hold

a dozen men. On this the mid-air labor of

construction and repair is done. The overhang-
ing portion makes it practicable to get at the

trolley wire without obstructing the traffic on

It is strung along the pole brackets, and con-
nected to the trolley wire. In these cases there

are, of course, no insulators at the trolley wire,

but the span-wires and posts are protected by
a composition insulator between the post and
the point where the branch feed-wire comes in

contact with the span.

While progress is being made on the construc-

tion of the overhead work, still another gang of

men is engaged in the slower and more laborious

occupation of disinterring paving stones and
making shallow excavations between the rails.

Between the tracks they bury a naked quarter
inch copper wire, which acts as an electrical

ground, and from it to each end of rail they run
smaller wires. The ends of the latter are pro-
vided with plugs which are driven into holes

drilled in the rails. This construction insures a
rail return of good conductivity.

The work on the electric overhead equipment
is finally completed when the guard-wires are

placed in position. The weight of the trolley

wire and insulators sags the span wires about a
foot in the center. That leaves room for supple-

mentary steel span-
wires above the trol-

ley-spans, and at-

tached to the same
poles. To these upper
wires are fastened the
two steel guard wires

running parallel with
the trolley wire, about
a foot above and the

same distance outside

of it.

CONSTRUCTING AN ELECTRIC ROAD.

the track below. The first wagons of the kind

introduced were without an overhanging stage.

In constructing the span gangs of 20 men and a

foreman are employed. Four men, as a rule,

work at each span-wire reaching the tops of the

poles with ladders, and it usually takes from 5

to 15 minutes to hang each span. Sufficient

headway having been made by this gang, the

more important labor of stretching the trolley

wire is commenced. The trolley wire, three-

eighths of an inch in diameter, is carried on

reels on a wagon made for the purpose. Each
reel contains a mile of wire, weighing from

1,800 to 1,900 pounds. The trolley wire is at-

tached to the first span wire by means of clamps.

It is then carried over a tower wagon and run

out for a distance of 600 or 700 feet. The wheels

of the reel wagon are then blocked, the slack

wire is pulled taut and made to conform to the

direction of the track, and three men on the

tower wagon solder the copper conductor to the

"ears." These operations are repeated until the

end of the route is reached. The next thing in

order is the stringing of the supply wire. This

conductor is of copper, and is heavily insulated.

IVlinneapolls Expo-
sition.

The electrical dis-

play at the Minneapo-
lis exhibition is the

leading feature this

year. The most con-
cpicuous figure is the
tower of light which
looms up seventy feet,

and contains 7,700 in-

candescent lamps. Ic-

side this tower is an
elaborate switch-board
which enables the op-

erator to produce almost any desired effect with

the colored incandescent lamps. There is also

in the exposition a miniature railroad operated
by electricity, and an electric signal device in

practical operation. The Edison display proper
contains all kinds of apparatus and devices per-

taining to electrical work, showing numerous
fields which the great inventor has explored.

The Edison lighting system is thoroughly dis-

played from the generators to the incandescent

lamps. Specimens of tubing, cable, etc., are on
exhibition and in connection with the experi-

mental work is a sample board containing speci-

mens of filaments and the substances from
which it has been and is now made. The pro-

gress of incandescent lighting can be traced

step by step through this valuable collection yet

no idea can be gained from looking at this dis-

play, of the patience, persistence and labor which
alone surmounted the difficulties on the part of

the inventor. The same may be said of the

telegraph and other departments represented in

the Edison exhibit. They establish the repu-

tation of the inventor for industry among all

who visit the exposition.
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Next to the Edison display the most attrac-

tive is that of the welding apparatus of the

Northwestern Thomson-Houston company. The
exhibit consists of four welding machines con-

stantly in operation. This is the most attractive

display in the building for electricians and
mechanics. Ever)-body seems to be interested

in it, however.
The Carpenter-Nevans company show what

can be done in the way of utilizing electricity

for domestic purposes. Cooking, ironing, etc.,

by electricity is an interesting study for the

ladies, and many expressions of approval were
heard.

The Interior Conduit & Insulation company
had an excellent opportunity to display the

advantages of its system in connection with the

Tower of Light. The conduit of this company
is used throughout this great piece of work. It

LAIIOR-SAVIXG OUTFIT FOR CHIEF OPERATORS IN TELE-
PHONE EXCHANGES.

is one of the most complicated pieces of wiring

imaginable. The company also has an excel-

lent display in the exhibition hall, showing the

principal features of the system. This exhibit,

as may be readily imagined, attracted consid-

erable attention among representatives of con-

struction companies.
.\raong other attractions are the phonograph,

talking dolls, long distance telephone, etc. The
telephone company granted the phonograph
company the privilege of operating a long dis-

tance telephone on the lines and transmitting

phonograph selections over it. During the

exposition therefore, residents of Minneapolis

can have music, recitations, selections of all

kinds on tap at all hours of the day and up to

10 o'clock at night.

Labor-Saving Outfit for Chief Oper-
ators In Telephone Exchanges.

It is well known by those familiar with mul-

tiple telephone exchanges that it is by no means
an easy task for the chief operator to locate a

section on which two subscribers arc connected.

As there are innumerable calls from subscribers

who complain that such and such a line "is not

busy," or "'some one is breaking in on me," etc.;

and as these calls occur continually during the

day, it is of the greatest importance that the

work of the chief operator be facilitated as much
as possible by labor-saving apparatus.

As multiple exchanges are now equipped,

complaints of this kind can only be investigated

by the chief operator walking from section to

section, and examining the condition of the cir-

cuit about which the complaint has been made.
Such a sj'stem as this is .inconvenient at best,

and it was with a view of lessening the work of

the chief operator that the outfit illustrated in

the accompanying diagram was devised.

This arrangement, which was worked out by

J. J. O'Connell of the Chicago Telephone com-
pany, is secured by constructing the chief oper-

ator's board, so that she has before her a key

for each section of multiple switch-board in the

exchange, and then connecting these keys in

the common test battery circuit in such a man-
ner that the current from the test battery may
be broken by the depression of any key. In

other words, every 36 pairs of cords in a sec-

tion, after being connected in the usual manner
with their respective retardation coils, as at Ji

in the figure, instead of running directly to the

test battery, connect with the circuit breakers C
at the chief operator's desk, and then connect
with the common test battery. The convenience
of this equipment will be appreciated. Suppose
for instance, referring to the diagram, that a

subscriber has called up the chief operator, or

"the manager" as she is sometimes called, and

has asked whether "460" is busy. The sub-

scriber complains that he has been told that such
is the case, but he has reason to believe that

the operator answering him was mistaken. Now
this complaint under the present system neces-

sitates oftentimes in order to finally adjust the

difficulty, a trip around the operating room.
With Mr. O'Connell's proposed arrangement the

chief is provided with what might be best de-

scribed as a key-board, in addition to an oper-
ator's outfit and a section of multiple switch-

board. When a complaint comes in and the

chief has applied the "busy test," and found the

line to be in use, as was reported to the sub-
scriber by the regular operator, she then de-
sires to ascertain which operator has this con-
nection on her board. To do this she plugs into

the line called for and runs her finger over the

rows of keys (similar to the keys on a piano.)

This action causes a click in her telephone the

moment the circuit is broken by the opening of

the key corresponding to the section containing
the looked-for connection.

Central Passenger Railway Company's
Power House at Louisville, Ky.

The accompanying cut illustrates the power
plant of the Central Passenger Railway com-
pany at Walnut and Seventeenth streets, Louis-
ville, Ky., the only electric railway power station

in that city. The building is a substantial brick

structure well adapted to the purpose, and
equipped with all necessary appliances for elect-

ric railway service. The original installation

consisted of three 80-horse power Thomson-
Houston railway generators, and these have been
in operation a year. The success attending the

operation of the road under the electric system
soon convinced the company of the advisability

of extending the system and enlarging the plant.

Accordingly it was determined to triple the

original electrical installation and six new 80-

horse power Thomson-Houston generators were
ordered. It was also decided to erect two more
electric power houses to operate other lines.

The steam plant of three Heine safety boilers

was correspondingly increased in the original

plant. As soon as the plans can be executed all

the principal street car lines will be operated by
electric power, including Fourth, Bank and Wal-
nut, Seventh and Brook, Belt, Market, Eighteenth,

and Bank street lines has been ordered, and will

be in readiness within ninety days. When this

work is completed the power i)lants will be sup-
plied with eighteen So-horse power generators.
The stations now in course of construction will

be so arranged that the generating plants may
be enlarged without modifyi.^g the original plans
as occasion demands.

Portable Laboratory.

Those whose duty it is to test cables in the
streets realize the difficulty of securing the best
results. The 'conditions are not conducive to ac-
curacy, in fact, the jarring caused by heavy teams

rORTABLE LABORATORY.

passing over the pavement is alone sufficient to

make the use of delicate testing apparatus im-

practicable. In order to overcome these diffi-

culties an electric light company in Paris put
into u^e a few months ago a portable laboratory

which has proved so successful that several

other light companies in that city, it is said,

have decided to employ a similar device. The
laboratory, as shown in the cut, is located in a
little two wheeled cart. It is large enough to

accommodate two persons. It is so supported

by springs that the jarring caused by teams
passing over the streets does not inierfere with
the use of the instruments. The laboratory is

CENTRAL PASSENGER RAILWAY COMPANY S POWER HOUSE AT LOUISVILLE, KY.

Shelby, Second and Sixth Streets. The Green
street line, on which electricity was first substi-

tuteil for horses, is eight miles long, and the cars

make the round trip in an hour. The line extends
through Walnut street from Twenty-sixth to

Fifteenth, to Green, to Gordon, to Baxter avenue.

Twin motor cars, each equipped with two 15-

horse power Thomson-Houston motors, are op-

erated on this line. These motors do eighteen

hours' service. Each motor car carries at least

one trail car, and during the busy portion of the

day an extra trailer is attached. The equipment
for the Market, Fourth, Brook, Seventh, Shelby

equipped with a reflecting galvanometer, resist-

ance box, battery of 100 cells, etc. In order
that a good ground may always be secured two
iron stakes are always carried, which can be
pounded into the earth between the paving
stones. .\ little stream of water from a reservoir

in the laboratory flows upon the stakes, as the
cut shows and thus insures a good contact. It is

said that since this portable laboratory has been
in use the company has been able to main-
tain a much higher insulation in its underground
mains and its service has been much more effi-

cient. The cut is reproduced from La Nature.
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Fischinger Differential Arc Lamp.
The Fischinger lamp illustrated in the accom-

panying cuts, though not materially different

from other well known types of differential

lamps, still embodies several new features which
are worthy of note.

The current coming in by the binding post /,
Fig. I, divides in the regular way, one part

going through the heavy wire on the magnet to

the upper carbon d, thence to the lower carbon
c, and the other binding post a. Another part of

FIG. I. FISCHINGER DIFFERENTIAL ARC LAMP.

the current passes through a finer wire on the

same magnet having considerable resistance and
wound in a direction opposite to the winding of

the first, and unites with the main current at b,

thus ser\'ing as a shunt to the main. A third

branch is led from / through a resistance / to a

braking contact /, and serves as a path for the

current when switched on. AVhen the current is

passing from / through c, d, c, to a, a part of it

will go through 0, n, m and b to a, and the dif-

ference of the electric influence on the magnet
will keep the arc between the carbons adjusted.

FIG. 2. FISCHINGER DIFFERENTIAL ARC. LAMP.

Both carbons are movable, and joined by a

cord over a wheel r; the upper carbon holder

being heavier, tends to approach the lower. The
wheel r is pivoted in a revolvable frame which
has a heavy soft iron armature on its lower end
exposed to the influence of the lower pole p of

the magnet. The wheel r has a gearing which
transfers and multiplies its rotation through the

wheel J- to a brake wheel t. The contact h is

fastened on the spring k and is provided with

an armature forming a brake under the influence

of the pole j". This brake device is very light

and sensitive to the least variation of the mag-
netism.

The working of the mechanism is now easily

understood. As soon as the current is turned
on the main part will pass through the windings
on the magnet, throw the armature /; tightly on
the brake wheel, thus preventing the guide
wheel from turning, and at the same time the

armature q is drawm up against the lower pole

/. producing a lifting of the frame and parting

of the carbons; and thereby forming the arc.

The regulating and constant maintaining of the

arc is performed on the same principle as in all

arc lamps, constructed on the differential prin-

ciple. Fig. 2 gives a perspective view of the

lamp.

It is claimed that this lamp is very sensitive

in its regulation, and being less complicated
than most other arc lamps, is easily adjusted

and not likely to get out of order. The cuts

are reproduced from the Elektroiechnische Zeit-

schrift.

Alternating Incandescent System In the
Lyceum Theater, Chicago,

One of the first theaters in Chicago lighted by
the alternating current supplied from a central

station isthe Lyceum, on Desplaines street. About
a week ago the new system was introduced in this

theater, and the current for lighting the entire

house is now furnished by means of Thomson-
Houston apparatus from the Market street sta-

tion of the Chicago Arc Light & Power com-
pany. The station is about a half mile from the

Lyceum, and the service is underground.
A representative of the Western Electri-

cian inspected the equipment through the

courtesy of Gerald E. Fish, electrician of the

company. The first impression of the Lyceum's
outfit is that it certainly possesses the advantage
of compactness. In a room, or more properly

speaking, a hallway, beneath the stage eight

transformers are stowed away in a roomy closet.

These are all connected in multiple. Within a

few feet of this nest of converters is another and
smaller closet, inclosing an iron stand carrying

the resistance coils which, when it is desired to

lower the lights, are cut into the primary circuit

of the converters by levers worked in the wings
above. It maybe mentioned that Mr. Fish pre-

fers to use ordinary German silver resistances in-

troduced into the primaries rather than employ
choking coils. The wire used for coils ranges

in size from No. 24 to No. 19 B & S, and the

entire space occupied by the iron and porcelain

resistance-stand measures in the rough about r4

X32X36 inches.

The neatest and simplest piece of apparatus

in the entire equipment is the resistance lever

stand located at one side of the stage. This box
contains eight levers in all, and is in charge of

an employe who used to be called the "gas man,"
but who now believes himself entitled to be des-

ignated as "the electrician." The eight levers

controlling all the lights in the house and on the

stage, are of wood. Connections with the re-

sistance coils in the closet below, are made by
means of concealed conductors. From the fact

that each of the eight levers carries a contact

piece in direct electrical connection with the pri-

mary svires operating at a pressure of 1,000 volts,

the proper insulating of all conducting parts

about this stand is most important. The con-

tacts, therefore, are cased in a wooden box which
entirely covers them, and as a consequence the

only parts which can be handled are the wooden
levers. The lamps in the theater are all supplied

at a pressure of 104 volts. The total number of

lights is 320. One 75-light converter supplies

the lamps for the three balconies; a 40-lighter

furnishes the boxes and a number of groups;

another 40-Iighter connects with the footlights

and sounding board; six 25-lighters supply the

lamps in the borders, offices, stairways, etc., and
one 15-lighter feeds the dressing room lamps.

Charged with Stealing Wire.

For several months the American Telephone
and Telegraph company has suffered consider-

ably from the depredations of wire thieves in

the vicinity of Chicago. A large amount of

dead wire has been skillfully removed from

poles, and for a long time no track of the thieves

could be found. It is estimated that at least

3,000 pounds of copper have been stolen, Last

week five men were arrested on the charge of

appropriating the wire. All the men are em-

ployes in the Chicago fire alarm department.
They were held to the criminal court in §r,ooo
bail each.

The Convention of the Association of
Edison Illuminating Companies.

The annual convention of the Association of Edison
Illuminating companies was held at the West Hotel,
Minneapolis, Minn., Sept. i6th, 17th and iSth. The
attendance was much larger than usual and considerable
interest was manifested in the proceedings. At 11 ;30
A. M. John I. Beggs, president of the association, called
the convention to order, and the delegates presented their
credentials.

The Edison General Electric company was represented
by the following named gentlemen: Samuel InsuU, second
vice-president; H. Ward Leonard, general manager light

and power department; John Muir, general manager rail-

way department ; Francis R. Upton, general manager lamp
manufacturing department; F. E. Jackson, inspector lamp

t
manufacturing department: Wilson S. Howell, inspector
lamp manufacturing department: W. J. Jenks, legal depart-
ment; M. J. Sullivan, official stenographer; L. Stiering^er,

and E. A. Hammer, lamp department.
Following is a list of delegates from the illuminating

companies: John I. Beggs, director Harrisburg Electric
Light company, Harrisburg, Pa.; George H. Finn, secre-
tary and treasurer Edison company, St. Paul, Minn. ; C. H.
Ma.xcy, secretary Edison Light & Power company, Minne-
apolis, Minn. ; Oscar Ericsson, superintendent the Cascade
Milling company, Sioux Falls, S-D.; Edwin R. Weeks,
general manager Edison Electric Light & Power company,
Kansas City, Mo. ; Frederic Nicholl, manager and secretary
Toronto Incandescent Electric Light company, Toronto,
Canada; F. G. Kurz, superintendent Appleton Electric
Light company, Appleton, Wis.; B L. Smith, assistant

secretary and superintendent Laramie Electric Gas Light
& Fuel company, Laramie, Wyoming; Wm. D. Kurz,
superintendent Electric Light & Power company, LaCrosse,
Wis.; Wm. L. Church, superintendent Chicago Edison
company, Chicago, III.

; John R. Markle, director Electric
Light & Fuel Gas company. Grand Rapids, Mich.; M. A.
Eeal, secretary and treasurer Forest City Electric Light &
Power company; W. H. VanSickel, manager Edison Sault
Light & Power company, Sault Ste. Marie; W. F. WoUin,
superintendent Edison Electric Light company, York, Pa.

;

Leigh Carroll, president Edison Electric Illuminating
company, Birmingham, Ala.; C. L Edgar, general mana-
ger Edison Electric Illuminating company, Boston, Mass.

;

J. A. Colby, secretary and manager Des Moines Edison
Light company; W. S. Barstow, assistant superintendent
Edison Electric Illuminating company, Brooklyn, N. Y.

;

H. J. Smith, general operating superintendent Edison
Electric Illuminating company. New York; C. Wues-
tenfeld, manager Elgin City Railway company, Elgin,
III.; A. L. Smith, president Appleton Edison Light com-
pany, Appleton, Wis.; C. P. Gilbert, secretary and man-
ager Edison Illuminating company, Detroit. Mich.; Hoyt
Post, director and attorney Edison Illuminating company,
Detroit, Mich.; H. G. Balkam, Edison Electric Illumina-
ting company, Brockton, Mass.

President Beggs welcomed the delegates in a few appro-
priate remarks and congratulated them on the prospects

for the advancement of the Edison interests. He ex-

plained that the delay in calling the convention this year
was due to the fact that it was desired to hold it during the

Minneapolis exposition in which the Edison interests

were so well represented. The executive committee
accordingly had decided to suspend the clause of the
by-laws providing for holding the annual convention on the

second Tuesday of August.

Election of Officers.

The president announced that the first order of business

would be the election of officers for the ensuing year. The
following selections were made:

President, John I. Beggs, Chicago.

Vice-President, C. L. Edgar, Boston.

Secretar}', W. J Jenks, New York.
Treasurer, Wilson S. Howell, New York.
E.xecutive Committee, John I. Beggs, Chicago, ex-

officio; A. L. Smith, Appleton, Wis.; Thomas P. Merritt,

Reading, Pa.; E. R. Weeks, Kansas City, Mo.;C. P.

Gilbert, Detroit, Mich. ; Leigh Carroll, Birmingham, Ala.

Arc Lamps on Ediso.n Circuits.

An informal discussion took place on the subject of

operating arc lamps on Edison incandescent circuits.

Many of the delegates participated in this discussion and
related their experience in this department. It anpeared
from these informal reports that the experiments made
thus far had been very satisfactory to the companies.

Tuesday Afternoon's Session.

At the afternoon session Mr. Insull made an informal

explanation of the status of the patent suits now being
pressed by the parent organization, and the recent consoli-

dation of all the licensed manufactories with the General

company. By this statement it appears that Jhe effort will

be raadeto furnish electric light and power apparatus

of any variety. It is also the purpose of the company to

furnish an Edison motor, and thus by keeping a stock of

armatures and other supplies at each of the district centers,

render it more easy for the companies to secure promptly
anything of this kind than heretofore. T^Ir. Insull also

assured the delegates that Mr. Edison,who was unavoidably
detained at the laboratory, is and will in the future be
actively engaged in perfecting and developing apparatus for

electric lighting and power purposes.

A discussion of the effects of crosses from high pressure

circuits with Edison three-wire conductors was engaged
in. Wilson S. Howell, who has for some months been
gathering statistics on this subject, reported that in no
case thus far noted has a cross with a high pressure direct

or alternating circuit proved damaging to the Edison wires
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or apparatus. A committee was appointed to further
!

investigate this subject with special reference to the possi-
I

ble future interference of electric power systems, such as

street railways. The committee was appointed by the I

president as follows: C. P. Gilbert. Detroit; Wilson S.
t

Howell, New Bninswicfc, N. J.;C. L. Edgar. Boston: H.

Ward Leonard, New York; J H. Vail, New York.

New Standard Kdison Klkctkolvtic Metkr.

The secretary announced that the following paper on

the new standard electrolytic meter, had been prepared

by A. E. Kennelly of Mr. Edison's laboratory, and K. S.

White of Brooklyn:

On The New Standard Edison Electrolytic Meter,

by a. e kennelly and r. s. white.

Since the last meeting of the associauon, the new and

improved pattern of the Kdison meter has been decided

upon, received Mr. Edison's approval, and has been com-

pleted by the Edison C'.eneral Electric company. It has

already been introduced into two stations, Brooklyn and

Winnipeg, and the reports upon its behavior in each case

are excellent. There are four standard sizes of these 3-

wire meters, Xos. i, 2. 4 and 8, designed to supply 40. So,

160 and 320 lamps respectively. Meters of larger capacity

than these are made specially. In all sizes, however, the

bottles and plates are alike and of the pattern shown. The
spools, too. are alike, making the resistance of the bottle

circuit the same in ever)' meter, and the drop of potential

in the shunt at full load is the same, namely, four-tenths of

a volt.

It is arranged that in the smallest or No. i meter, each

milligramme of weight transferred represents one ampere-

hour of supply, and the transfer is ten milligrammes per

hour on full load. Similarly every meter transfers ten

milligrammes per hour at full load, so that each milli-

gramme of transfer in a No S meter represents eight am-
pere-hours, and in a No. 4 meter four ampere-hours, the

number of the meter being the index of the supply in each

case.

This greatly simplifies the system, reduces the weight of

bottles that have to be daily transported, reduces the stock

that the station has to keep in hand, makes only one bal-

ance requisite instead of two, and with reasonable care the

use of a separate multiplier for each size of meter is not

found to be an inconvenience. The objection has been

urged against the system that there is danger in making
one milligramme of transfer stand for so large a unit as

eight ampere-hours in the No. 8 meter, since an error in

weighing or in the proportions of the meter would result in

an error in the bill eight times as great as the same dis-

crepancies would produce in a No. i meter. Even grant-

ing the validity of the objection, however, it is evident that

since meters are introduced in the capacity proportionate to

their duty, the error in the No. S meter bill will only bear

the same ratio to the whole amount charged, that the

smaller No. i error bears to its bill. As a matter of ex-

periment, taking for instance, a series of tests made with

the meters by one of the writers at Brooklyn, the records of

a set of Nos. i. 2, 4 and 8 meters worked in series and at

intervals for a week on half load for the smallest, or 6ve am-
peres. one-si.xteenth of the load for the largest, showed
practically the same result, the No. S meter under indicating

about 2 per cent.

This high degree of relative accuracy, setting aside all

questions of care and skill, is secured by three things:

The first is a higher degree of absolute accuracy in general.

The old pattern meter is universally admitted to be a faith-

ful and accurate instrument, but the intrinsic accuracy of

the new pattern is about three times as great. The only

chance for error in the operation of the electrolytic meter,

accidents aside, is the variation of resistance in the bottle

whereby the true ratio between the currents in the bottle

and shunt circuits is upset. The extent of such a disturb-

ance of course depends upon the relative proportions of re-

sistance in bottle and spool. Suppose it were possible for

the new bottle to even double its resistance and to become
f\vt ohms instead of 2.5 ohms, at normal temperature.

In circuit with a spool of 46^2 ohms, such a change
would only upset the balance, and make the record in

defect 5 per cent. In the old pattern meter the doubling

of the bottle resistance, were such a variation to be ex-

pected, would make the readings 15 per cent, in defect.

The second preventive of error in the larger sizes is due
to the uniformity in the size of plate. \ cause of discrep

ancy has always existed in a slight gain of the plates in

weight independently of the current's action and due to

their oxidation superficially. With care this source of error

has always been minimized, but with the old meters it in-

creased with the size of the meter, since a larger plate

offered a larger surface to oxidization. In the new pat-

terns it is of course a fixed amount in all sizes, and owing
to the small area of plate, is in any case very small.

The third precaution against error in the larger sizes is

the use of duplicate bottles in the Nos. 4 and 8, as mutual
checks which are not required in the Nos. i and 2.

Another improvement is in the plates. These are cast-

ings of pure zinc alloyed with 2 per cent, by weight of pure
mercury. This amalgam has the advantage of being more
readily brought into good condition for use than the rolled

plate; the trouble of varnishing is also saved.

The only other noteworthy change has been in the solu-

tion, which is about twice as dense as in the old bottles.

Mr. Edison has recently completed a mechanical meter
on the pattern of one of his early patents in that direction.

This instrument is a small motor delicately constructed.

The armature commences to rotate as soon as one lamp in

the supplied circuit is turned on. The rotation accelerates

as more lamps are lit, until at the full load of twenty lamps
the speed is 600 revolutions per minute. A counter worked
from the armature shaft records the number of rotations,

and on duly proportioned dials the supply. The field mag-
nets are kept charged by a feeble current from the mains,
while the main current passes through a shunt as in the

electrolytic meter, and from the shunt terminals wires pass

lo the armature. The drop of potential in the shunt at full

load is 1.5 volts. The model, though complete in itself,

will be slightly modified in detail to suit commercial use,

and will then be available for such cases where a mechani-

cal meler is desirable. Mr. Edison docs not consider that

a mechanical meter can possibly be as cheap or as reliable

as the electrolytic meler, firstly, owing lo the necessary

frictionai error which makes the record too low for very

light loads and low speeds and secondly, owing to the me-
chanical wear and tear of the working parts which will

need attention and exchange from time to lime; but there

are cases in which a direct reading mechanical meter will

be an advantage, and he expects that from the tests and
behavior of this model it will ser\'e the purposes.

The conclusions, drawn from an experience of one year

with the standard Edison meter, are as follows: During
the year's work with the new standard meter, we have taken
4,oSS incandescent, S53 arc lights and 244 motor readings

—a total of 5.185, and have obtained uniformly good re-

sults. In a large number of cases customers have kept

tally of lamp-hours and in every instance expressed them-
selves as satisfied. A considerable number of tests have
shown marked accuracy. The greater dispatch and care

with which the meter work can be performed has been
abundantly shown. The use of small and uniform plates

secure, by the balance method, doubled accuracy in weigh-
ing and the elimination of the oxidization error. In brief,

our experience with the standard meter shows improved
ease and economy in operation with more uniform and ac-

curate results. In so far as a chemical meter "fills the

bill" little remains to be said.

It may be interesting to note the use of four Aron meters
on our circuit for the past year. The frank, open counte-

nances of these meters have won the favor of the meter
man and the confidence of the customer. We may con-

clude, then, it is in the line of a direct reading dial meter
that we are to look for the next advance in the commercial
treatment of the meter question.

The secretary made a report on the grounding of the

neutral wire in three wire system. The report was ac-

cepted, and the topic was made an order of business for

Wednesday.
Special assignment was also made for Wednesday at 10

A. M., of the questions of central station insurance and
the proposed national code of insurance rules for elec-

tric light and power work.
A paper on "Comparative Statistics on Electric Light-

ing in the United States," was read by K. R. Upton.

Wednesday's Proceedings.
The convention was called to order by the president

Wednesday morning at 10:30 a. m.

Insurance ok Electric Risks.

By special assignment the question of insurance of elec-

tric risks was made the first order of business. The spe-
cial committee on insurance of central stations, consisting

of C L. Edgar, Thomas P. Merritt, W.J Jenks and ]<Axn
I. Beggs, ex-officio, reported substantially as follows:

"This committee, which was appointed about two years
ago to investigate the feasibility of some plan of mutual
central station insurance, made a somewhat careful report

at the Niagara Falls meeting last year, and subsequently
in the minutes of that meeting made an additional report

from material gathered after the meeting, by which it ap-
peared that the published proceedings of the Niagara Ealls

convention had stimulated, at least in one direction, health-

ful action upon the subject of this mutual insurance of cen-
tral stations. In one of the appendices to the report, there

was printed in full a prospectus of the Electric Mutual In-

surance company, of which S. E. Barton is the president.

That brought the matter up to so late a date and outlined

so clearly to the committee the probability of a fruition in

the direction of their work without any further effort on
their part, that the committee have not considered it neces-

sary to render this morning any formal report, but merely
lo call attention to the fact that this prospectus of the Elec-

tric Mutual Insurance company, was followed up by the pro-
jectors of that enterprise in the development of an organi-
zation and the beginning of business, with which facts

most of you gentlemen are more or less familiar; and the
committee desire, in view of the mutually useful and profit-

able results which appear to be coming forward, in the in

terests of the central stations, to report at this meeting that

their work has practically been accomplished, so far as

they understood thtir instructions. The committee also

decided that, as Mr. Barton was in this vicinity, they
would secure from him a statement somewhat in an histor-

ical way, and somewhat in explanation of the business
methcds of the insurance company in which we are all in-

terested or likely to become interested, so that we might
receive in a more inlelllgent way than could be otherwise
devised by the committee what the work has resulted in.

Mr. Barton is, by special invitation, present this morning,
and he will supplement this informal report of the commit-
tee by important facts and ligures which the committee
would not be able to present."

The president then introduced S. E. Barton, who made
the following statement:

Mr. Barton; I am indeed grateful for the privilege ex-

tended to me of meeting you all in this session. By this

system of insurance there is no profit. There is nothing
to be gained by any person, with the exception of course
of those engaged in its business management who may re-

ceive a salary, The system is to deal directly with the in-

sured, with the owners of the property themselves, and not
by the stock insurance plan. It might be well for me to say

a word in this connection in an historical way. I have been
connected for about sixtedn years with the insurance inter-

ests of the country, being ten years with the stock com-
panies of New England, and I have had for a number of

years the idea that in view of the unjust discrimination

against electric light risks by the insurance companies, the

electrical interest should have a system of insurance of its

own. I am aware that while there is a strong prejudice in

the minds of the underwriters against ehctrical risks, that

prejudice has been due absolutely to their lack of knowl-

edge, and lo a few fires that occurred in consequence of

the early imperfect construction. I did not, however, take

any steps in the matter or intimate my views to anybody
until I chanced to see the work of Mr. Jenks and your
committee I immediately communicated with him and
we went to work and formed a prospectus which was sub-

mitted at a meeting in Mr. Beggs' office in New York city

last fall, and that was the beginning of the Electric Mutual
company. Copies of this prospectus were at once sent out

and we received such fiattering responses to it from all

sides that we went to work and organized a company in

Boston in April last. We began business on the 15th of

May by issuing policies and putting on our books such

risks as we could secure immediately to make a beginning.

We have in four months secured and put upon the books of

the Electric Mutual company nearly !j;2, 000,000 worth of

insurance. About $300,000 of that has been put upon
first class manufacturing property, and $1,700,000 has been
written on electric stations.

-As soon as we started with the company several of the

Manufacturers' Mutuals of New England, who had up to

that time written very sparingly upon electric stations and
had met with but a single loss—Fall River—came to me
and desired to co-operate with us. These companies were
the Mercantile Mutual of Providence, together with the

Enterprise and the American Manufacturers' Mutual of

Providence, also the Cotton & Woolen Manufacturers' Mu-
tuals, the Rubber Manufacturers' Mutual, and the Indus-

trial Mutual of Boston.
They had particularly expressed themselves as being

willing to undertake the insuring of central stations, par-

ticularly those operating the Edison system, if the Edison
parent company would undertake the electrical supervision

of these risks. That was something of course that no
parent electrical company would want to do, but the ques-

tion was entirely settled by the formation of the Electric

Mutual. Then they announced that they would be en-

tirely satisfied with our selection and supervision and were
very willing to write policies on any station party insured

in the Electric Mutual, and I am very happy to say that

to-day all of the companies are co-operating with us.

We have up to the present time turned into them, sur-

plus insurance that we are not in a position to absorb our-

selves, amounting to something like $400,000 on the larger

stations, and they in turn have reciprocated by turningover

to us about $350,000 upon their risks, particularly those

having isolated plants, requ^sling us to undertake the in-

spection of those plants, and offering to give us sufficient

business to warrant us in doing the inspection. This
makes the alliance between the mutual insurance companies
and the Electric Mutual all that could be desired, and we
are to day in a position to provide for any amount of insur-

ance on electrical wsks that may be offered.

Permit me in a few words to explain the system of insur-

ance which we have adopted, and the basis upon which we
have made our calculations. It is not an untried field with

us by any means. We have the experience of the Manu-
facturers' Mutuals covering forty years or more in insur-

ance upon manufacturing property, of what might be called

"standard" manufacturing property, having the best of

construction, the most efficient fire appliances, automatic
sprinklers—in a word, all modern fire appliances. We
have also the experience with this class of risks in the early

days when construction was more imperfect and the very

crudest fire appliances were in use, so that we are able to

form an intelligent idea of the working of the system. At
present the risks of these insurance companies include cot-

ton and woolen mills, all textile mills, rubber manufact-
ories, metal factories, foundries, paper mills, and eveiy-

thing included in the large manufacturing industries of

New England and the Middle States. They have not gone
very largely into the Western and .Southern States until

within the past few years. Their experience is

that they are giving insurance to the amount of something
over $500,000,000 to day, at a costof less than r-5 of 1 per

cent, per annum. Their average rate is about i per cent.

Their lowest rate is about 8-10 of i per cent., and they

vary from that upward, according to the risks, so that it

brings their average rale on the $500,000,000 to about i

per cent. They have returned in dividends, after paying
all losses, all expenses and everything pertaining to the

conduct of the business, on an average more than 67 per

cent. You will bear in mind that this average includes

their operations since they were first organized, when the

constiuction of factories was very inferior, and before the

introduction of modern fire appliances. At the present time

the lowest dividend paid by any one of the companies is

60 per cent., the highest 95 per cent., the average being
about 85 per cent. Thus we have this valuable experience

as a basis lo guide us. and I do not think that we are

wrong in assuming that an electric light station as it is

conducted to-day, with all the safeguards and the same
adequate amount of fire appliances in the w.iyof protection

constitutes just as good a risk, and in most cases, a far

superior one, as those that the Manufacturers' Mutuals
have made their showing upon. That is the only uncer-

tainty. if indeed it may be called an uncertainty, that we
have to deal with. Such being the case, I can see no rea-

son why we cannot show just as good results as they have
done, and in time when our business shall have assumed
proportions so that our expense ratio will be reduced, we
are in hopes that we shall show belter results than they

have done. Their whole expense ratio, including all ex-

penses of conducting the business, traveling, inspections,

office incidental expenses, and everything, is on the aver-

age about 8 percent, of their premiums, as compared with

the system of stock insurance, when 30 per cent, of every

dollar they take goes in the way of commission to general

agents and subordinate agents. That 30 per cent, covers,

with the mutual system, not only the expenses, but all the

losses in their business.

In this connection however, it is well to say that we
have had many mutual insurance companies that have
sprung up like mushrooms in the night and have gone down
with the first frost. It has been due wholly to the fact

that they have undertaken to insivr(; a, ntiscellanttous clas^
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of property without requiring any particular improvements
or fire protection, and also largely to the fact that they
have gone into cities where individual risks formed most of

their business which risks have been subjected to the ex-

posure hazard, and where a large fire has destroyed every-

thing. In other words they have been subjected to the

"conllagration hazard" and this has been the cause of their

early demise. Then again, a great many, in fact a large

majority of mutual insurance companies that have come up
and gone down in our country have ilone a very small vol-

ume of business and their expense ratio has been very
large. Their volume of premiums has been so small that

their expense account has unavoidably been from 35 to 50
per cent, of their whole premiums. Their ordinary losses

have taken the other 50 per cent., and the conllagration

hazard has wiped them out, or compelled them to assign.

The Manufacturers' Mutual and the Electric Mutual have,

as a guarantee, adopted an assessment feature which is

uniformly lixed at five times the amount of the premium.
That is precisely in the nature of an unpaid subscription

to the capital stock of the company, Therefore ever)' pol-

icy-holder in the mutual company is nothing more or less

tlian a subscriber to the capital stock to the extent of five

times the amount of premium which he pays upon the

policy or policies which he holds. That is the guarantee
in case of unexpected losses. The premiums that are

charged are about five times what experience has ever

shown losses and expenses to require, and therefore they

have returned the other four-fifths in the way of dividends,

so that the chances for assessment are almost as remote, by
reason of the class of business and the method of conduct-

ing the same, as possible. The state laws, particularly in

New England, are such that they permitted the "contin-

gent liability," or what we might call subscribed capital,

to be considered an asset, and consequently any company
is authorized to carry on any individual risk lo per cent, of

its whole assets, which would be this subscribed capital

and the cash in hand. The result is that of those who are

to co-operate with us the smallest is possessed of ^Go ooti

cash in hand, and a contingent liability of about five times

that sum, which shows the loss-paying ability. The
American and Enterprise have about $180,000 each cash

in hand The Cotton and Woolen has about $165,000.
The Rubber Mutual has about $140,000. The Electric

Mutual has. in four months' operation, about $20,000,
and we have every reason to hope that we shall have a

premium income the first year, of very close to $75,000. If

that proves to be so, it will be the most extraordinary

record that has ever been made by any mutual company.
The Mercantile Mutual started in 1SS4. and has now

about $6,000,000 of risks. The Cotton and Woolen.
American and Enterprise started along in 1S71, 1S72 and
1S73, and they have each of them in the neighborhood of

$20,000,000 of risks

As I stated to you, there are no agents employed with

the Manufacturers' Mutual or the Electric Mutual, con-

sequently it has never been deemed desirable, by the

Manufacturers' Mutual, to comply with the laws of the

several states, bv getting regular legal admission to these

states. The laws in most all the states are different.

Some of them were enacted absolutely and solely in the

interests of stock companies, for the purpose of keeping
out all competitors, and there are many unfair, and I might

say unconstitutional laws which have been enacted with this

in view. The only thing that we could gain, if it might
be called gain by complying with the laws of any
state, take Minnesota for instance, would be that a policy

holder in Minnesota, suffering a loss in the Electric Mu-
tual, could bring suit against the company in his state.

We hold that that is not an advantage to the insurer at all.

simply because we are not the class of insurance companies
that have to be sued. There is not on record to-day a suit

between a policy-holder and anyone of the Manufacturer's

Muluals, and it is due simply to the fact that they are com-
posed and organized on such a basis that each individual

policy holder is a member and partner in the concern.

Every risk is taken with due deliberation, and every mem
ber of the company is entitled to know the character of

every risk assumed. The directors of all those companies
are men who are policy-holders themselves. There is

never any risk that is contested, or rather there is no con-

test over any claim made, and for this reason there has

never been a suit brought against them. So, as I have
stated, that is the only advantage, if it is an advantage, to

the policy-holder by having the company admitted to his

own particular state. On the other hand, the company
has to pay in the way of licenses a considerable amount
every year, and in the way of taxes not less than 2 per

cent., and from that to 5 per cent, on the premium. In

some states this is paid into the state treasury; in others,

to the counties, and in still others it is paid to the state and
county both. In some states this amounts to nearly one-

third of the whole cost of running the entire mutual system,

which, as before mentioned, amounts to only 8 per cent.

So that you have before you the advantages and the disad-

vantages.

Two or three of the companies have complied with the

laws of two states, namely, Ohio and Illinois, because they

have been doing considerable business in those states dur-

ing the past two years.

Having thus entered the state, they have an agent of

their own on the ground, who can be reached in case of

any need without delay, and this is certainly a desirable

arrangement.
You will doubtless often hear it stated that the Electric

Mutual company is an unsafe company to insure in be-

cause of the fact that it is not admitted to your own partic

ular state, and that if you want to sue it you must go to

Boston to get at its property. If it were not for the fact

that this is a company in which you are interested your-

selves—in fact, a company which you control—there

might be some weight in such a statement; and as to its

location in your own state, considering the foregoing facts,

I do not think any of you will regard that as a very im-

portant matter. This whole question, however, will come
up before our directors at the next meeting, and I have no

doubt but that we shall decide to make an entrance into

Ohio and Illinois, possibly Michigan, and maybe some
other states.

In many of the states the laws are such that it makes it

a misdemeanor for any representative or inspector to in

any way negotiate or transact insurance business in that

stale without having entered it legally, and upon arrest will

subject the person to a fine. In two states. New York and
Tennsylvania, the laws, passed deliberately in the interest

of stock companies, make it a misdemeanor on the part of

the representative of the insurance companies, and also of

the assured who accepts the policy, and if there ever was
an unconstitutional law, I hold that is the most positive

example of it. Take it in the case of an electric light

station, it has been found to be almost impossible to secure

insurance in companies admitted to the state. In such
places the law says that the assured has no light, without
liability to fine and perhaps imprisonment, to undertake to

protect himself by securing insurance outside of the state.

As a matter of fact, there has never been a decision on
those laws. In the state of Pennsylvania, however, some
little time ago, one of the directors of the Keystone Manu-
facturers' Mutual of Philadelphia, openly secured insurance
in the New England Mutuals for the purpose of testing

the case. Me was arrested and fined, but the case has been
carried to a higher court, and I do not know whether that

court has yet rendered a decision. Some few policy-hold-

ers in Pennsylvania, not wishing to assume any chances of

being annoyed, "have beaten the devil around the stump,"
or evaded the law, b}' appointing an agent outside of the

state to procure the business for them. They transact

their business through that agent. Their money is depos-
ited in a bank outside their state, subject to the agent's

draft, but ostensibly for no particular purpose, and there-

fore the whole transaction is covered up. and they are not

amenable to the law, because there is no proof of their hav-

ing violated it

Mk. Post: What is your rate of premium?
Mr. Barton: Nine tenths of 1 percent, is our minimum

rate. Our rates have averaged a little over i per cent, up
to the present time. Of course this rate of nine-tenths ap-
plies to a station of the best construction, built of brick or

stone, not over two stories high, having the electrical ap-
paratus arranged in strict accordance with the requirements,

and all necessary fire appliances. This building must be
free from any wooden construction inside, such as sheath-

ing or anything of that sort. It need not, however, be
necessarily a fireproof station. It shall not have any ex-

posures, but if there are any, the same must be cut off by
fire shutters on all openings. The station shall have what
we term a "standard or fire protection," with pumps and
hose attached. The hose shall be small or large, accord-

ing to the size of the station, but preferably small, the idea

being that any part of the station can be reached instantly

with a small stream. In connection with this hose there

must be constant water pressure, which means that the sup-

ply of water shall always be on hand without having to

start a pump. In case this pressure cannot be secured,

fire extinguishers must be provided. In case the station

is exposed, the exposure charge must be specially made ac-

cording to the conditions. Our desire is to issue policies

in every instance in blanket form—that is., covering the

building and its contents without specific divisions. It

covers in this way the main building and projections, if

any. which constitute a single station or risk, and all the

contents thereof, consisting of boilers, steam engines,

shafting and belting.

Mr. Smith: Do you make any reduction for water
power?
Mr. Bakton: We find no particular difference for the

reason that, generally speaking, water power stations are

farther remuved from the fire department than the steam
power, in which case matters are neutralized. There is

another insurance that we have considered, and that is the

insuring of the plant outside the station. Up to the pres-

ent time we have issued about one dozen of such policies.

We have given blanket policies covering every article of

property connected with all the outside circuits against loss

or damage by fire, including everything connected with the

circuit, from the time it leaves the station until it returns

—

wires, poles, lamps, converters, meters, fixtures, etc. On
this class of insurance we have fi.xed the rate at three-fourths

of I per cent., and at the end of the year we will be in a
position to judge whether this is an equitable rate. It is a
class of insurance in which we are liable to a great many
small risks, but I believe should be taken care of by our
company.
The President: I desire to add to what Mr. Bar-

ton has said, that having been for several years in the

insurance business myself, both in the capacity as

local agent and as a special agent and adjuster for

several companies throughout Pennsylvania, that I have
given this matter a great deal of attention. As an
illustration of the methods that have prevailed in the

past I will cite the case of the Harrisburg company.
I fi.xed that rate at i^o some six years ago. It was a
fair rate both to the companies carrying it and to the

electric light company. After I surrendered control, the

agents thought they could secure more by increasing the
rates, and they ran the risk up to $2.60 on the hundred.
I took the position that I would not be swindled, and I

insisted upon the Harrisburg company dropping the in-

surance, making arrangements in New York by which I

had the risk carried at the rate of i;^.

On motion of Mr. Balkam a vote of thanks was extended
to Mr. Barton and the Electric Mutual company was
indorsed.

Mr. Markle, Detroit, chairman of the committee on fuel

gas, made a brief report as to the progress made since the

Niagara Falls convention in the experimental work of

adapting this fuel to electric light and power stations.

Miniature Incandescent Lami'S.

F. E. Jackson, of the lamp department of the Edison
Ceneral Electric company, presented the following paper on
the use of miniature incandescent lamps in decorative

work

:

Some Special Lami'S Made at the Edison Lami' Works,

dy f. e. jackson.

It is desired to call the attention of the managers of the
illuminating companies and others to a few lamps provided
by the lamp works, which are designed for special uses;

With the exception of the "small battery lamps," the lamps
to be described have not been long on the market, and are

but little known.
The small low volt lamps, which are made for use with

primary batteries, have been manufactured for several

years, and are more or less known to all, although com-
paratively few have been used in central stations; until re-

cently comparatively few have been made, but now the de-
mand is increasing rapidly.

The one purpose for which these lamps were made was,
as their name indicates, for use with batteries, and particu-

larly with primary batteries. The e. m. f. of the lamps is

very low, varying from ten to twelve volts in the 6 c. p.
lamps to as low as two and a half volts in the small }.< c. p.

lamp made for the use of surgeons and dentists. The
e. m. f. is purposely made low so that the lamps can be
used \vith the least number of cells of batteries. It should
be noted that not less than two cells can be used with any
of the lamps.

The lamps vary in candle power from J^ to candles,

they are also made of J^-candle power in the special

forms of 'dental " "surgical" and "pea" lamps. The ef-

ficiencies are high, as they should be where current is as

costly as it is when primary batteries are the generators.

It was stated that not many of these lamps had been
used until within a short time; the reason no doubt is that

they were not advertised in a way that would bring them
to the notice of possible purchasers.

A small pamphlet descriptive of the lamps and of cheap
batteries that can be used with them, is now issued by the
lamp works, and the lamps have lately been advertised more
extensively in other ways; the results are easily seen in the
number of lamps ordered. Also there have been so many
orders received for material for making the batteries de-
scribed in the catalogue that it was decided to make up
complete outfits, and these are now made and kept in stock.

About a year ago there was a demand for small lamps
suited for burning in series on the regular no volt light-

ing circuit; before the lime mentioned there had been no
special demand for lamps to be burned in series, and no
lamps had been made for that purpose. The "battery"
lamps were used in this wav in a number of cases, but
they did not always give satisfaction; it was found that

to give the best results when used in this way, the carbons
in the lamps should be made of different proportions and
different dimensions.

The lamps then made for burning in series on the dynamo
circuit have given very satisfactory results; they are the

lamps which were used in the electrical exhibition at the

Lenox Lyceum, New York, during last winter, and which
are used here at the Minneapolis Exposition, where they
speak for themselves.

The "small series burning lamps" are made higher in

voltage and of lower efficiency than the battery lamps.
They are made from i to 4-candle power. The voltage of

all lamps is about fourteen volts, so eight lamps of any one
candle power can be burned in series on the ii2 volt cir-

cuit.

The lamps are made of efficiencies varying in different

lamps from three to five watts per candle. The lamps are

tested and marked for the current they require when burn-

ing at normal candle power, and those taking the same
amount of current are selected for burning in series to-

gether. When a dynamo is used as the generator the cost

of producing current is low as compared with the cost of

the current from a primary battery; therefore high efE-

ciency is not so great an object. As the lamps are burned
in series the breaking of one lamp stops the flow of current

in several others, making it appear as though the lamps
broke more frequently than they actually do; the compara-
tively low efficiency of the "series" lamp is an advantage
as the increased lamp life which comes with a decrease in

efliciency reduces the number of renewals proportionally,

and also prevents the annoyance which would be the re-

sult if the lamps broke more frequently.

Some tests in order to determine the best efficiency to

give these "series burning lamps" are now being made at

the lamp factory. So far the results are very satisfactory.

At the time of this writing only one lamp has broken and
that was at the end of 320 hours. The number of lamps
burned in the test was twenty-two. Another set of thirty-

three lamps has been burning for 250 hours and no lamps
have been broken.

The lamp which it is believed will become the most pop-
ular one for decorative purposes and for producing scenic

effects has not yet been used outside of the factory, the lamps
having been made only during the past few weeks. The
lamp referred to is the i-candle power, fourteen volt or

"eight in series" lamp. For use in fancy designs and in

producing effects where it is the effect only and not illumi-

nation that is wanted, the results obtained with the i-candle

power lamps are quite as good as those obtained with the

lamps of higher power.

The decided advantages in using the i-candle power
lamps are that less current is required than for the 3 and
4-candle power lamps, and the heating effects are less also.

In the exhibition we have an illustration of some of the

uses to which these small lamps can be put, but there are

many ways in which they can be used with profit on a

smaller scale by the illuminating companies. A profit can

be derived from the sale of current to light them.

At the lamp works several fancy designs have been got-

ten up when called for, in which the small lamps are ar-

ranged in the form of letters spelling words and names;
the lamps have also been arranged in other forms, such as

stars. With suitable switches the lamps forming letters,

words or different parts of designs, can be lighted or turned

off at will, attracting the eye and producing pleasing effects.

The lamps are made of different colors; the colors in

'j {Jjoutifiued ou I'lii^e I7I )
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The present number of the Wkstern Elec-
trician contains a report of the conventions of

three organiz'ations, the Association of Edison
Illuminating companies at Minneapolis, the

.New York State Street Railway -Association, and
the Military Telegraph Corps and Old Time
I'dcgrapher Society at Kansas City.

The savage attack of Fred IJel.and on the

National Electric Light association, as published

in y'/;f Jilectrical Engineer of September loth,

should not be allowed to go unnoticed. A
worse lot of rant never was admitted to the col-

umns of an electrical journal. A considerable

part of it sounds suspiciously like some of the

childish statements which were issued in such

abundance from a certain quarter at Cape May.
In fact, if we were inclined to do so, we think we
could account for the appearance of Mr. He-
Land's communication in The Electrical En^^i-

neer instead of in his own paper, The Electrical

IVorlJ: and this too, without regard to the more
apparent reason, that the publishers of the latter

named journal would, in all probability, have re-

fused to print the trash had it been offered them.

However, we do not believe it is.true, as Mr. De-
Land would seem to infer, that the central station

needs to protect itself from the National Electric

Light association; neither do we believe that

his suggestion regarding the formation of a

rival association is likely to be followed.

The Military Telegraph Corps, whose
annual convention is reported in this issue,

seems to have made some progress toward

the one great object of the organization, the

recognition of its services during the war by the

National government. There is no apparent

reason why the demand of the society should

not be granted, and undoubtedly if the corps

continues its hard work its just demand will in

time be acceded to.

The question of insurance occupied a promi-

nent part in the Edison convention at Minne-
apolis. It is a subject which at the present

time is of special interest to those whose money
is invested in electric light and power stations.

In his pap°r on this topic \V. J. Jenks reviewed

the entire subject. There is certainly every

reason to believe that the earnest work per-

formed by electric light men will before many
months result in the formation of a national

code of insurance rules which will prove entirely

satisfactory to both insurance and electric

interests.

Some time ago reference was made to the

question which has arisen in Rochester, N. Y.,

over the style and character of electric railway

poles to be adopted by the company on the

principal residence streets of the city. The
company was ready to put in metallic poles in

accordance with the wishes of the residents, but

the council ordered wooden poles instead, bas-

ing its action on the ground that wooden poles

were safer than steel or iron supports. The
mayor vetoed the action of the council but that

body passed the resolution over the mayor's

veto. In the controversy that has been in pro-

gress pending the final settlement of the tjues-

tion the most remarkable fact seems to be the

lack of information possessed by those engaged
in the discussion. 'Lhe aldermen and their ad-

visers do not appear to realize that the whole
matter is merely a question of mechanical con-

struction. If the poles are put up properly and
the wires thoroughly insulated it does not make
the slightest difference whether wood or metallic

poles are used, while on the other hand if the

work is not properly performed there will be
danger in any event. Instead of seeking in-

formation from competent electrical engineers

whose opinions would be valuable the aldermen
were guided by the opinions of mayors of three

cities in which electric roads were in operation

—

Boston, Lynn and Pittsburg. These gentlemen
favored the wooden poles—why, does not ap-

pear.

The report of the convention of the New
York State Street Railway association, in this

issue, will be of special interest to street car

men throughout the country. It is a significant

fact that almost all the papers and discussion

related to the operation of electric railways.

Rapid transit is demanded by every city in the

country, and street railway men now almost

without an exception concede that it is to be

.secured only by some .system of electric propul-

sion. It is now only a question as to what system

shall be adopted. To aid members of the asso-

ciation in determining this all-important point,

the representatives of three companies which are

installing electric railways, were called into the

convention hall and were given an opportunity

of speaking of the relative merits of the several

systems with which they are identified. These
gentlemen presented their views briefly and
clearly. Their work was done so well that, we
think, the street railway men will find it diflicult

to find just which system, all things being ctm-

sidered, should especially commend itself to

them. The speakers were not allowed to depart

after making their remarks. They were sub-

jected to a thorough cross-e.xamination by gen-
tlemen who are now sufficiently acquainted with

electric railways to frame pertinent i|uestions.

Such conventions as this give striking evidence
of the fact that street railway men have changed
their ideas in regard to electricity. A year ago
many of the conservatives were shaking their

heads and saying they would wait some time be-

fore adopting the new system. Such men are

not to be found to-day; if they are they do not

express their views in street railway conven-
tions.

"In the year ended June 30, 18.S9, 5,823 per-

sons were killed on the railroads of the United
States and 26,309 injured," says an exchange.
A glance at these figures causes one's thoughts
to revert to the list of those killed and injured

by electricity. To those who like to harp upon
the deadly nature of everything electrical and,

it might be added, to write column after column
descriptive of the sensational features of the few
accidents of this kind which occur, such a com-
parison must be odious. Every time an accident

occurs, say, to an employe of an electric com-
pany, we are regaled with an extraordinary mass
of nonsensical information purporting to be de-

scriptive of all the gruesome details of the

tragedy. While we fully appreciate the value of

sensational news, the fact seems shameful that

the daily press, while ranting about the horrors

of an electrical death, should forget that the

railroads calml)' continue their work of killing

and maiming. These tragedies and casualties

seem for the most part to receive but a passing

mention. It is an old saw that for every one
man who tries to rise in the world there are a

hundred men ready to pull him back. It seems
to be this way in the case of electricity. A new
force of the greatest benefit to mankind is being
rapidly developed, and we find that one power,

the daily press, wfiich should above all others

naturally be electricity's friend, in almost every

case through ignorance of the subject, pitted

against it. Perhaps this state of affairs is not

now so marked as it was some months ago, and
perhaps the American people as a whole are too

sensible not to discount reportorial exaggera-

tions, but we join with a contemporary in the

suggestion that the daily papers submit their

electrical news to the scrutiny of a man who has

education enough to save his sheet from print-

ing nonsense.

The convention at Minneapolis, Minn., last

week of the .Association of Edison Illuminating

companies was largely attended. Both the par-

ent company and the central stations were well

represented. More than ordinary interest at-

tached to the convention as it was the first meet-

ing since the consolidation of the Edison inter-

ests and the absorption of the Sprague company.
As usual the association went into executive ses-

sion, but several of the papers and a synopsis of

the proceedings are presented elsewhere in this

number. A casual perusal of the report will re-

veal the fact that the convention was of more
.

than ordinary interest. As was expected, the posi-

tion of the Edison tieneral Electric company was
defined by Mr. Insull, and although a full report

of this portion of the proceedings was not pre-

sented for publication it may be said that the

statement was entirely satisfactory. The par-

ent company proposes a most liberal course

toward the illuminating companies and with their

co-operation hopes to advance the Edison inter-

ests even more during the coming year than in

the past. One point of interest appears in the

statement of Mr. Insull to the association that

the Sprague stationary motor will no longer be

made; the motors hereafter manufactured by the

company will be of the same type as the Edison
generator. This step had long been contem-

plated, it was known, but the statement before

the convention was the first authoritative an-

nouncement of the decision of the company.
The convention devoted considerable time to

the discussion of the topic of insurance of cen-

tral stations. Mr. Barton's explanation of the

position of the insurance companies toward the

electric light companies will be read with general

interest. The remarks of President Beggs whose
experience in insurance matters places him in a

position to fully comprehend the situation, will

also command attention.
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which they are now made are red, blue, violet, green and

amber. These colored lamps have been made only during

the last few weeks, and they have been used only to a lim-

ited extent as yet. It is hardly necessary to say that with

the colored lamps the number of combinations and effects

that can be produced is greatly multiplied.

Another lamp to which it is desired to call attention is

that specially designed for use on power circuits where
lamps are burned in series, and particularly for use on the

5»_>o volt street railway circuit; in fact the lamp is called the

"electric railway lamp," and it is so labeled.

When the electric railway business was first started it

was intended, of course, to use incandescent lamps, but the

question of the proper lamp to use was of small importance

in comparison with others, and it was neglected in conse-

quence. The lamp generally used on the Sprague roads

when they were first started was the regular 100 volt 16-can-

dlc power lamp, the lamp of highest resistance and highest

efficiency.

The importance of selecting lamps taking the same cur-

rent when they are to be burned in series, was not consid-

ered, and very often, I think. I may say that on almost

every road, lamps of different sizes and of different manu-
facture have been placed in the same series, with results

not always explained or accounted for, but apparently un-

favorable, by comparison, to the lamp taking the least cur-

rent under normal conditions.

If a lamp of higher candle power, or if any lamp of equal

voltage and taking a greater current is burned in series

with a high efficiency 16 candle power lamp, the result is

that the 16 candle power lamp receives the greater pressure;

and if the pressure is normal for burning two similar lamps
in series, the 16 candle power lamp would be forced above
normal candle power and tvould soon be broken, if not

broken immediately.
The Edisoii lamp has been the lamp of highest resist-

ance on the market, and therefore it has been the one to

suffer most for the above reason. As before stated, the

Sprague roads have generally used these lamps at starting.

No special lamp was made for the use of the railway com-
panies, and no particular lamp has, in most cases, been
recommended, consequently all lamps have been considered

as being alike and suited for burning i^ series, particularly

if they had the same marks for voltage. The natural result

has been that dissimilar lamps have been placed in the

same series, and the 16-candle power Edison lamps have
often given a very short life when, if they had been used
alone, they would have given the best results. For the

reason that the causes mentioned have not been understood,

a large part of the lamp renewal business has been lost to

the lamp works and to the illuminating companies.

The difficulty has been recognized by the lamp works,

and we believe that it has been effectually provided against

in the "electric railway lamp," which has but lately been
put on the market.

These "electric railway lamps" are designed particularly

for the use of railways, but they are equally well suited for

use on other power circuits, or in all other cases where
lamps are burned in series on circuits of 200 to 503 or 600
volts. The lamps are made to give jS-candle power; the

voltage ranges from 95 to too volts, and they take currents

varyingin different lamps from .60 to .75 ampere. The
lamps have a special label, and the normal currents,

the fractions of an ampere required to bring the lamps to

16 candle power, are marked on the labels.

The lamps are selected for voltages ranging from 95 to

loo volts, but the voltage is not marked on the lamps; the

marks for voltage have been found to produce confusion,

customers, in some cases at least, have supposed that all

lamps having the same marks for voltage were suited for

burning in series as well as for burning in parallel circuit,

whether the lamps were of the ^ame resistance or not. For
this reason the marks for the voltage of the lamps are

omitted altogether.

As the regular 16 candle power lamp has a very fine and
delicate carbon it was thought best, in designing the "rail-

way" lamp, to give it a stouter carbon such as would not be

so easily injured by the mechanical strain to which the car-

bons of the lamps are subjected. Also very high efficiency

is not to be desired in these lamps on account of the con-

stant variation in thee. m. f. on the circuit. The efficiency

of the lamp as de'ermined on is about four watts per can-

dle; lamps of this efficiency will give the best results; the

voltage on the circuit can fall considerably below the 500
volt limit, as it is constantly doing on the railway circuits,

without bringing the lamps to a very low incandescence;

also an increase in pressure of 10 per cent, will not cause

the lamps lo break at an abnormal rate.

Although the lamps in the regular stock will vary so as

to take currents varying in different lamps from .60 to

. 75 ampere, it is not supposed that the lamps tak-

ing this whole range shall be sent to any one place. For
any one plant the range of currents taken by the lamps will

be limited to about 3-100 ampere, or alt lamps sent to any

one plant will be practically identical.

At the lamp works and at other places where the "rail-

way" lamps will be kept in stock, records of the amperage
or the currents taken by the lamps sent to the different

plants will be kept so that it will always be known just

what lamps are wanted when lamps are called for by the

railway company's renewal orders, and lamps of the same
resistance will always be sent for use on the same circuits.

Electric railways are being introduced very generally

now, and such a large number of lamps are being consumed
by them that it is well worth the while of those interested

lo look after the lamp renewals, and see that the best lamp

is used.

"Where there are different roads in the same town, or

where there are several different branches of the sams sys-

tem, it would be an advantage to have signal lamps of dif-

ferent colors on the different cars to distinguish those on

one branch from those of another. Such colored lamps

will be provided by the lamp works; we can now provide

them of five different colors; when colored lamps are or-

dered by the railway companies, the lamps will be selected

for the currents taken in the same way that the plain lamps
are selected, so that all will be suited for burning in the

same series.

On the street cars colored lamps can be placed on the

front and rear platforms and in conspicuous positions to

serve as signal lamps, while the remaining three lamps in

the series are used to illuminate the interiors of the cars.

It may be added that the lamps will be made with bases
other than the Edison bases, but, unless some other base or

plug is specified, all lamps will be made to fit the regular

Edison socket.

L. Stieringer gave additional information on the possi-

bilities in the application of small lamps. He gave an
interesting and valuable talk upon the general subject,

referring among other things to the effects produced by the

tower ot light at the Minneapolis Industrial Exposition.

E. R. Weeks of Kansas City, introduced the subject of

the heating of buildings from central stations by exhaust

steam, and a discussion on this subject was engaged in by
Messrs. Edgar, lleggs, Markie and \'ail.

National Code of Insurance Rules.

The secretary read the following paper upon the formu-
lation of a code of insurance rules which it is proposed
shall be adopted by the underwriters throughout the coun-
try:

A National Code of Insurance Rules Affecting
Electric and Power Installation.

BY w. J. jenks.

It has often been noted as one of the evidences of the

incomplete development of ihe present system of electric

light and power construction that the rules enforced by the

underwriters in the different sections of the country are so

widely different as to make it impossible for a construction

firm in Boston to be at all certain of being able, without
further education, to do work in Philadelphia acceptable to

the insurance inspector, or for a supply man in Chicago to

be sure that he is furnishing material which the under-

writers of Cincinnati will approve.

From the time of the formation of the original rules for

wiring of buildings for incandescent lamps (resulting from
the conferences of the New York Board with the practical

people of the Edison company) to the present, all codes
used by the insurance fraternity have, while annually
growing nearer to a standard, embodied so many uncertain

quantities and individual notions that it has been hard to

predict what a year might bring forth in modification of

existing requirements. Very much has been done by the

earnest efforts of the inspectors of the New England Ex-
change, and the New York state board, as well as by the

practical labors of the Philadelphia fire patrol and the Chi-

cago city officials; but it has been reserved for the present

year to evolve a plan which promises to speedily revolu-

tionize the chaotic condition of matters of this kind by har-

monizing all the minor distinctions which exist in the codes
heretofore enforced by the insurance inspectors of different

sections in one national code, which by reason of the author-

ity by which it is supported, will be adopted by a large

majority, if not by the entire fraternity of the insurance
men in the United States.

At the Kansas City meeting of February last the Na-
tional Electric Light association chose a committee for the

purpose of conferring with the insurance people, and if

possible of setting on foot such measures as might result

in this uniform code.

Pursuant to this plan the secretary of the committee,
George Cutter of Chicago, entered into correspondence
with the representatives of the active executive insurance
associations, and with the leading electric light companies
of the country, and the result of his persistent and intel-

ligent endeavors in this direction appeared at a meeting of

the committee and representatives of the two interests

which convened at the Stockton hotel. Cape May, August
i6th, three days in advance of the first session of the con-

vention of the National association.

The committee held its first meeting on Saturday even-

ing, Mr. Cutter in the chair, and the names of the remain-

ing gentlemen present were as follows: C. M. Goddard,
inspector New England Insurance Exchange, Boston.

Mass.; E. C. North, chairman electric light committee.
New England Insurance Exchange; S. E. Barton, presi-

dent of the Electric Mutual Insurance company, Boston;
Wm. Brophy, chief inspector Electric Mutual Insurance

company. Bo-ton, and representatives of the I^Iutual Fire

Insurance companies of New England; F. E. Cabot, in-

spector Boston Fire Underwriters' Union; W. E. McDevitt,
inspector Philadelphia Fire Underwriters' association; J.
P. Barrett, city electrician, Chicago, 111., and also repre-

sentatives of the Chicago Board of Fire Underwriters; W
A. Anderson, secretary New York Board of Fire Under-
writers, and also secretary of the National Board of Fire

Underwriters; W. De L. Boughton, chairman electric light

committee, New York Board of Fire Underwriters; H. C.

Kline, chairman of the electric light committee of the

Underwriters' Association of the Middle Department,
Philadelphia, Pa.; J. J. Babcock, chairman light commit-
tee Insurance association of the state of New York, Bing-
hamton, N. Y ; C. E. Bliven, chairman electric light com-
mittee. Western Union Fire Underwriters' association,

Chicago, III., and representatives of the Fire Underwriters'

association of the Northwest; ]. S. Alfred, inspector South-

ern Tariff association. Atlanta, Ga.; R. H. McMath,
representative St, Louis Board of Fire Underwriters; J. R.

Lovejoy, Thomson-Houston Electric company, Boston,

Mass.; P. H. Ale.xander, Westinghouse Electric company,
New York; and \V. J. Jenks, Edison General Electric com-
pany. New York.

Mr. Cutter was chosen secretary, and the chairman

stated the object of the meeting as being the securing of

a harmony of ideas between the electric light and insurance

interests.

An extended discussion of the proper bisis of a code of

generic or fundamental rules, extended through several ses-

sions, and resulted in an outline representing practically

the unanimous views of the gentlemen present. E.xhaus-
tive statements of the reasons for the positions assumed in

this initial code were made by the electric light representa-
tives and agreed to by the insurance inspectors as embody-
ing the results of their experience. A special committee
presented at the second session a code of by-laws as the
basis of a permanent organization, which was, early in the
deliberation:^ of the meeting, decided upon as the only
practical melhod of securing and perpetuating an influence

sufficiently positive and controlling to be permanent. A
concise summary of a few of these by-laws will illustrate

the scope of the work to be done, the solidity of the basis

upon which the organization was effected, and the stand-
ing of the insurance representatives composing the organi-
zation is a guarantee of the important work in that execu-
tive direction in which former efforts have been lacking.

The name decided upon was: "The National Electric
Insurance Bureau," and the object is stated by the by-laws
to be "the harmonizing of the electric interests and the fire

insurance interests in the United States."

It is also provided thai in addition to the membership
indicated by the names of those in attendance, one member
may be chosen by the National Telephone association, one
by the Western Union Telegraph company, one by the
Postal Telegraph company, one by the National association
of Fire Engineers, one by the Underwriters' association of
the Pacific Union States, and such ether insurance repre-

sentatives as may apply for membership, and be deemed
eligible.

It was settled that as a method of completing an organ-
ization for the opening year, the gentlemen of the commit-
tee chosen by the National association, and representatives
of the other organizations above named having been called
together by the original committee, should be members of
the bureau until the next meeting, or until their successors
were chosen.

Officers were elected as follows: President, Major C. E.
Bliven, Chicago; secretary and treasurer, George Cutter,
Chicago; executive committee, Messrs. Bliven, Brophy,
Lovejoy, Jenks, Anderson, McDevitt and Cutter,

A committee, consisting of Messrs. Barrett, Goddard and
McJMath, was chosen to gather information regarding city

and state laws bearing upon electric interests.

After a very careful discussion of the best method of at-

taining the primal object of the meeting, namely, a uni-

form code of rules which shall be national in their applica-
tion, the following members were chosen a committee to

outline such a code: Messrs. BHven, Cutter, McDevitt,
Cabot and Jenks.

The deliberations of the meeting consumed six sessions,

and an adjournment was made on Monday evening, Aug.
iS, subject to the call of the president or to the time of the
annual meeting, which by the by-laws was fi.xed to be held
some time during August of each year, at such day and
place as the executive committee may determine.
The committee charged with the work of codifying rules

were instructed to secure as many different sets of codes as
may be at present in force by any of the state or local

boards throughout the country, and by such light and
power companies as may have given careful thought to this

matter. It is proposed that these shall be, if possible, har-
monized and condensed, and that a draft embodying what-
ever may be desirable from all, be sent by the committee
to the organizations from which the different codes ema-
nated for criticism and suggestion. Also, that on return of
such criticisms a final arrangement may be made and an
improved code, thus prepared, submitted to a future meet-
ing of the bureau for adoption.

It will at once be seen that from the fact that the large

majority of the members of this bureau are executive insur-

ance officers, and that as they represent 150 or more o( the
leading insurance companies doing business throughout the
United States, the adoption of any code of rules by such a

body will mean the immediate enforcement throughout the

territory over which they have control. Copies will be at

once sent to the representatives of these numerous com-
panies, including contract agents and local boards, and the

inspectors will be provided with the code as a method of
instruction, simply forming an addition to their previous

duty, for the general inspection of buildings, and thus a
most effective plan of determining whether or not proper
methods have been pursued, will at once be adopted by the
underwriters. Hence by the operation of a logical and
mandatory plan, a rigid surveillance will be exercised over
all constructing lines, and a great advantage immediately
gained by the application of a uniform standard through-

out the country.

The significance of the action taken and the probable
results may be better understood when it is remembered
that this is the first systematic effort made to secure the

adoption of a uniform code of rules by the executive man-
agers of a large number of the different insurance organi-

zations, represented by the several associations of the

United States.

Mr. Carroll, of Birmingham, Ala., then offered a resolu-

tion expressing the interest of the association in the

work of the National Electric Insurance bureau and be-

speaking for the codifying committee of the Bureau the

cordial co-operation of all electric illuminating companies,

which may"be able to contribute to the result which the

committee has in view.

A resolution approving the senate bill entitled "A Bill

to Amend an Act Entitled, An Act to Provide for the

Taking of the Eleventh and Subsequent Census, " approved
March ist, 1889, was adopted.

Mr. Van Sickel of Sault Ste. Marie, inquired as to the

proper construction of submarine cables for electric light

and power works, and the subject was discussed by Messrs.

Stieringer, Edgar, Beggs and Nichols. The secretary was
instructed to request Mr. Kennelly, of the Edison labora-

tory, to prepare a paper on the subject to be incorporated

in the minutes of the meeting.

On motion of Mr. Edgar the association adjourred lo
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meet on the Atlantic seaboard next year, the exact date

and place to be designated by the executive committee.

Convention Notes.

Most of the delegates returned home Wednesday night or

Thursday morning.

The electric welding display of the North Western
Thomson-Houston company divided the attention of the

delegates with the Kdison exhibit

The Kdison exhibit at the exposition was the center of

interest of course for the delegates. This is the most
elaborate display or the kind that has ever been made, and
while it was of more than general interest to all, it pos-

sessed a special attraction for the Edison men.

The delegates and visitors were extended many courte-

sies at the exposition. William M. Regan entertained

the representatives of the press. Me was ably seconded

by all the other oflkials and employes. E. Theo. A. Wangc-
mann, one of Mr. Edison's assistants, who was in charge

of the phonograph exhibition, [filoied the delegates and
visitors through the phonograph and art departments and
entertained the visitors handsomely.

In addition to the delegates to the convention there were

many representatives of other departments of electrical in-

terests Among those who made the West Hotel their

hcadqu.irlers during the convention were the following:

I'orcc IJain. K. W. Gushing, A. C. Durborow. fr. ; John
v.. O'Hara, I>. B. Dean, W. F. Collins, E. 1,.' I'owers,

lohn Kobcris and Kred DeLand, Chicago; Thomas K.

Taltavall, T. I. Skclton, E V. Greenfield. Robert Cole-

man, H. L. Lufkin, R. li. Corey, New York; A. D. New-
ton and M. E. Baird. Windsor, Ct.; S. E. Barton, Boston;

C. I-. Olds. Fort Wayne.

Tuesday afternoon President Lowry of the street railway

company invited the representatives of the Edison General

Electric company to inspect the work of construction in the

lines now being transformed into an electric system, and
ride on the newly ecjuipped electric roads. The invitation

was accepted and the delegates, under the guidance of Mr.

l-owry and Force l^ain, passed several hours in examining
the system. Mr. Bain explained several modifications in

the plan of construction. The electric system of Minne-
ajjolis and St Paul will be the li nest in the country when
completed, according to the electrical engineers who have

thoroughly examined the system.

It will be observed in the report of the proceedings of the

convention that Mr. Insull. in his remarks on the future

policy of ihe Kdison company, speaks of the "Edison
Motor." In the course of a conversation with a represen-

tative of the Wi->TERN Et.KCTKlciAN. Mr. Insull said that

it was the intention of the company to adopt the present

form of Kdison generator for stationary motors and to

ahandon the Spraguc type as soon as possible. Of course

the company will replace parts of motors of the Sprague

lypc whenever there shall be a demand for them. Mr. In-

sull says there have been a large number of motors of the

Edison pattern in operation at the Kdison lamp works for

years. It has not yet been decided what changes in form,

if ar.y, shall be made in the Sprague railway motor. The
Edison company will adopt the plan of using one motor on
the street cars. Mr. Insull contemplates the electric rail-

way field as one of the most promising departments of elec-

trical activity. He anticipates many changes in the next

few years and expects the advancement in this department
will surpass anything that has yet been witnessed, even in

electrical development.

There was much disappointment when it was learned that

Mr. Edison would not be presental the convention. as it was
expected that he would participate in the proceedings.

When the Eastern delegates arrived at the West Hotel, they

found a large delegation awaiting them, as it was not known
in Minneapolis that Mr. Edison had been unavoidably de-

lainctl. All day long there was a throng of visitors at

the hotel to see Edison, and many of the local reporters

mistrusted the statements of the delegat^^s that Mr. Edi-

son was at home. This became so apparent that it was
decided to play a trick on one young inquisitor, whose
chief characteristic seemed to be persistence. He was di-

rected to Mr. Muir and immediately began his interview,

fearing evidently that unless he made the most of his time

he would not secure the coveted "scoop." The you h ap-

proached Mr. Muir, and after making himself known,
said: "Mr. Edison, will you kindlygive me a popular deli

nition for what you term Ohm's law?" Mr. Muir imme-
diately saw there was a chance for a joke, so he ^aid gravely

that it would take too long to comply with the request as

it would necessitate the education of the "dear public" in

electrical science to a certain extent. Any way, he added,

his time had been (jccupied so much of late with a new line

of investigation that he could not give such little matters

attention. The reporter eagerly caught the bait and begun
a scries of questions with a view of learning what the latest

Edison invention was. His curiosity wassaiislied. for Mr
Muir conlided to him to the extent of a half-hour talk on
an electrical system for prolonging human life. Mr.
Muir talked fluently and enthusiastically about his "dis-

covery," the young man worked as he had never before

worked, and strained every nerve in his effort not to let a

word of the great inventor escape him. and when Mr.
Muir, finding it impossible to repress his merriment, ex-

cused himself, the young scribe hurried away and "spread
himself" to the extent of a three-column article and "scare

head." Then he proceeded 10 the city editor's den and
proudly placed the copy before that august personage,

stepped back in order to get a better view of his chief's

countenance when he realized what a "scoop" he had.

The surprise was not on the city editor's countenance, it

was on the reporter's, for the chief dropped the copy in the

waste basket without a word, and handed the reporter a

note from H. Ward Leonard to the city editor. In this

communication Mr. Leonard explained the circumstances
attending the interview, and commended the young man

for his persistence. Although the "inter\*iew" was not

published, it became generally known that Mr. Muir had
been mistaken for the great inventor, and when the de'e-

gates visited the exposition. they found ample opportunities

to continue the fun. Every time they would stop to in-

spect a piece of machinery, they would appeal to "Mr.
Edison" for his views on the subject. The mention of the

name acted like magic. Instantly a crowd would gather

and stare at "Mr. Edison," and follow htm about until

he would be obliged to hide himself.

New York State Street Railway Associ-
ation.

The eighth annual meeting of the Street Railway asso-

ciation of the State of New \'ork was held at the Powers
Hotel. Rochester, N. Y., September i6th. President John
N. Partridge of lirooklyn. was in the chair. The follow-

ing delegates were present: John W. McN'aniara. pres-

ident .Albany Railway, Albany; Samutl Cowdry. presi-

dent Watcrvliet Turnpike Railroad company, Albany;
Wm. Richardson, president, and Wm. J. Richardson, sec-

retary, Atlantic Avenue Railroad company, Brooklyn;

Daniel F. Lewis, president and E. A\'. Bliss, director,

Brooklyn City Railroad company, Brooklyn; John N.
Partridge, president Brooklyn City Newtown Railroad

company, Brooklyn; Henry M. Watson, president iJufTalo

.Street Railroad company, Buffalo; Porter Morton, director.

East Side Railway company, liuffalo; C. Densmore
Wyman, vice president. Central Park, North East
River Railroad company, New York City; George Green,
president, and Charles P. Emmons, secretary. Forty-

second street Grand Street Ferry Railroad company.
New ^'orkCity; Daniel B. Ilasbrouck, secretary Houston,
West St. ^: P. F. Railroad company. New York City;

W. R. Lambertson, president, and Sherman T. Pell,

director, Pelham Park Railroad company, Pelham, N. Y.;

Arthur G. Yates, president, John N. l;eckley. secretary,

Arthur Luetchford, treasurer, and Norman McD. Craw-
ford, assistant manager, Rochester Railway company,
Rochester; Charles Cleminshaw, president, and Charles H.
Smith, superintendent, Troy Cs: Lansingburgh Railroad

company, Troy.
There were also present J. H. McGraw, C. B. Fair-

child and B. II. Chapin, E. Y. Cavell, Edward Caldwell,

F. L. Blanchard, J. L. Taltavall. E. E. Iliggins and I-'.

R. '.'hinnock, Edison General Electric company; Norman
McCarty. Thomson Houston company, and I*'rank .\.

Rogers. Short Electric Railway company.

Pki;sii)EM's .Vdkress.

The president of the association then delivered his

address, from which the following extract is taken:

Marked progress has been made since our last meeting
in the substitution of mechanical and electric devices for

the propulsion of street cars in the place of horses. In
New York City the Third a\enue company is about to

extend its cable sjstem down town, through the busiest

thoroughfares to the City Hall, this extension having been
made possible by a recent decision of the Court of Appeals.

In many of our cities and towns where the electric car

was unknown a year ago it is today a familiar sight. Its

coming has been opposed by a few alarmists, who predicted

that it would bring with it death and destruction. Similar

predictions were made of the locomotive and even of the

horse cars in their early days. But public conveniei:ce

was served by both ..nd their use has been marvelously
extended. Wherever the electric car has been introduced

it seems to have met with general favor.

Its noiselessness, its cleanliness, and its capacity for

attaining a high speed whenever a high speed is safe, com-
mend it to the riding public as a welcome substitute for

the horse car, with the clatter of the hoofs and the slow

jog of the horses.

Some of the brightest minds in this and other countries

are actively working to develop improvements in the
various systems known as the conduit, the storage battery,

and the "overhead wire." Who will dare lo say what ihey

will accomplish, in view of the great progress made during
the last decade in the telephone and electric lighting !

What we, as street rai'road men want, is a system which
is simple and economical in its construction, in its adap-
tation to our existing equipment, and in its operation.

The introduction of the electric car, with its greater

weight, creates a demand for a heavier rail and a more sub-

stantially constructed road. Inventors are looking after

our needs in this direction and new patterns of rails antl

new methods of laying them are constantly brought to our
notice.

The following paper was read by John W. McNamara,
president of the .Mbany street railway:

An Ei.i:ci Kic Stkkkt Railway Muiou.

nv JOHN w. m'namaka.

Soon after the road-bed of the .Vlbany railway was com-
pleted and during the summer of 1864 when the directors

and projectors of that ioad often saw four horses vainly

endeavoring to draw the passengers contained in a twelve

feet car up a grade of eight per cent, on Stale street, their

attention was very naturally turned to the solution of the

problem of transmitting the power of steam to the car.

Device after device was tried, but all proved failures,

but still the directors never lost hope that at some time the

problem would be solved. The successful use of the cable

in San Francisco stimulated the stockholders to an effort to

secure capital enough to construct a cable road; but the

large amount of capital necessary to lay a cable road, and
the want of faith in its working in this climate during the

winter months, proved formidable obstacles.

More than twenty years had passed since ihc road was
opened, and horses were slill being used to draw the cars,

when the attention of the managers of the road was called

to certain experiments made by Leo Daft, who had for

many years been a resident of two adjacent counties.

Those of the managers who saw what the Daft electric

motor did. felt that the day of emancipation of the State

street car horses was rapidly drawing nigh. Theexptri-
mental roads which are familiar to us all were earnestly

examined, and the time when the obstacles to smooth
operation would be overcome hopefully expected.

'I'he time came much sooner than the most sanguine of
us dreamed of ; Baltimore, Scranton, Meriden, Richmond,
Hartford and P.oston followed in rapid succession, Scran-
ton and Meriden demonstrating that it was possible to

operate electric motors in winter. Our sister city, Troy,
joined the electric band, and our sister company. The
Watervliet Turnpike Railroad company, also con-
tracted for electric eciuipment. before the Albany railvvav

could determine which of five systems was the best and
make a contract. It was finally made with the Thomson-

-

Houston l-"lectric company on the 30th day of November.
1SS9, and cars began ninning on the State street line

April 21). 1S90, and on May ist all the horses on that line

were withdrawn.
None of our drivers had had any training until the eve-

ning of April 27, 1S90. yet we were able to begin running
schedule trips with three cars the next day. nrer lour

months' experience has taught us that the electric motor
is efficient and reliable. We have yet to learn, by expe-
rience, that it will ascend State street, an eight per cent,

grade, at the rate of five miles per hour in winter, as it has
during the summer. We have als^ to learn, by e.xperience,

for it seems to be impossible to learn it in any other way,
whether operating cars by electricity is more economical
than by horses.

At the time of the introduction of the electric motor, the
ordinary street car drawn by horses was the most conven-
ient vehicle in public use. It was easy to enter one and
easy lo alight from one. The various makers had vied

with each other, until one was able to step as easily from
the street into a car, as he could ascend ihe steps of his own
stairs The early builders of electric cars endeavored to

retain this feature of the street car, and placed the motor
proper ou the car, communicating motion to the axles by
means of sprocket wheel and chain; but the mechanical
dilficultica, and the noise made by the chains and wheels
led to their abandonment, and the motor or motors wcie
then placed on iht a.xles and uih/rr the car. where we find

them to-day.

At first the easy-of-accpss feature was retained, but as

the necessity for larger motors and more rootn for ihem
became apparent, the car body was gradually raised until

it is loo high for children and elderly people to enter
readily, and a great deal of time is consequently used in

receiving and discharging passengers.

The car body has been raised at the expense of comfort,
without, it seems to me, improving the condition of ihe

motor. It is still under the car near mud, dust, snow and
slush, and is as difficult to get at as it ever was.
With these e.\ceptions the electric motor of to-day is well

nigh perfect, but these exceptions, as time rolls on, will

become more serious. When the novelty of being regularly

and rapidly carried to their homes and places of business
ceases, then passengers will call attention to the dilficulty

of entering and leaving cars.

The size of the motor, especially for use on grades,
should not exceed the standard—sixteen feet for box cars

and about twenty five feet for open cars. < 'n level and
suburban roads, where the headway is not less than twenty
minutes, larger cars with eight wheels might probably be
economically used; but for populous cities where headway
is less than 1\vq minutes, the old standard car body is, in

my opinion, the best.

How the motor is to be arranged with reference to the

car body so as to admit of easy access to it for examination
and repair may, or rather must be left to mechanical and
electrical engineers. That we will conlinuc to drag them
in the dust and mud very long, I cannot believe.

I think the opinion of all who are unprejudiced is. that
the overhead single trolley under contact systems is the

most reliable and efficient. With good overhead construc-

tion the loss of power in transmission is but slight, and
the conductors are always where they can be seen and kept

In place.

The ideal motor is one which Is independent of every
other motor or other engine, and contains everything nec-

essary to .make it go. This motor exists and seems to

work fairly well on grades of not more than live per cent.;

but that it is capable of doing the work now being done by
motors of overhead system, is still problematical. 1 lowever,

as we have already witnessed such wonders in propelling

cars by electricity, may we not hope for a storage battery

electric car which shall be equal to any now in tise ?

We are justified, I think, in recommending to all who
think of changing from horse to electric motors, or lo all

who think of building new roads, the overhead single

trolley system. All the manufacturers of motors and gen-
erators have their systems in use in cities which can be
readily visited, and the merits of all can be compared.
The (|uestion as to whether the electric motor is as

economical as the horse car cannot yet be answered anil

need not be answered. Just as certainly as ihc horse car

supplanted the omnibus, the electric motor will supplant
the horse car. The horse car, however economical must
go, and the electric motor, no matter how expensive, must
come.

Tnii Discussion.

Fkank a. Rogers, of the Short Electric Railway com-
pany of C'leveland: I desire to say a few words in behalf
of our system, and to call the attention of the gentlemen lo

some of the principal points of our motors, in the armature
especially. We use an armature that is large in diameter,
and is run at a slow rate of speed. When the car is run
ning at the rate of twelve miles an Iiour. the armature re-

volves at about one thousand re^'olulions per minute. We
use very large pinions, GV' , which are made of the best ma-
chine steel. The large gears are made of cast steel, and
have wr.odcn webs between the rim and the hub, which
are put there for the purpose of deadening the noise, and
also to serve for insulating the motor itself from the
ground; the ground connection being made directly imm
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the motor to the car axle by flexible cable counections.

The axle part of the motor is insulated by heavy wooden
beams, connecting the motor itself with the axle portion.

We do that in order to deaden the noise and to gel perfect

insulation from the ground to the armature. The series

system has been practically abandoned by our company;
we are now using what is known as the parallel system,

similar to that of the Thomson-Houston and Sprague; that

is, in connection with the distribution of current and the

style of overhead construction. The Short motor differs

greatly in mechanical construction and electrically from
any other. The field magnets, which are four in number,
are "series" wound in one coil on each magnet, and the

coils on the armature are entirely separate from each other.

If one of the coils should happen to burn out it does not

touch any other coil on the armature, and is very easily re-

paired, as there is but little of it.

We have a great deal of apparatus here in Rochester at

present. It is mostly in boxes in storehouses. The com-
pany has been hindered somewhat in getting its construc-

tion under way, its poles set up. and this fact caused some
delay in setting our cars in operation here.

Mr. Lewis, of Brooklyn: What was the reason of your
abandonment of the series system?

Mr. Rogers: It was not a success with a large number
of cars.

Mr. Lewis: Why was it not a success?

Mr. Rogers: The trouble came in the generators. It

is a success with two or three cars, but with from five to a

hundred it is not so successful. We think the parallel sys-

tem is better.

Mr. Lewis: I understand the series system to be com-
posed of a main conductor carrying the current of electric-

ity, and being shut off in sections. That you say is not

successful. How does it act generally?

Mr. Rogers: Not well with a large number of cars.

Mr, Lewis: I understand that the abandonment of

the system is because it acts unfavorably upon the genera-

tor. Is that due to any great complication through this

series system?
Mr. Rogers: The trouble is that it is a hard matter

to manufacture a constant current generator that can be
operated with little attention. The generator (luctuates.so

that it does not take care of the current. In the parallel

system the electromotive force is constant. In the series

system the current should be but is not constant, and for

that reason it is not adapted for a large number of cars.

Then the construction, the overhead work, is more com-
plicated. A switch is used in it and the cars could not be
bunched. Professor Short has been through that very

carefully, and has spent a great deal of money in trying to

work the system up and make it a success, and has also

experimented largely in underground work before the new
company was organized; but since the organization of the

new company the parallel system has been adopted.

Mr. Lewis; ^Ir. McXamara's report suggested the

single wire under contact system. Do you prefer that?

Mr. Rogers: Ves, sir; a single overhead wire with rail

return.

Mr. Lewis: What is the reason?
Mr. Rogers: It is not so complicated, and in a large

city where there is one line crossing a number of tracks, ii

lessens the number of wires overhead. At Cincinnati we
were obliged to put in the parallel double overhead wire,

on account of the telephones there, and because the street

railway managers are largely interested in the telephone

companies.
Mr. Richardson, of Brooklyn: Why?
Mr. Rogers: To overcome induction in telephones.

At the time we did not care to put it in, but they desired

it, and seemed to be entirely satisfied with it, and we took
the contract to put it up. There is only one other com-
pany in Cincinnati, the Thomson- Houston, using the

double overhead system. The Sprague, I believe, is using
a single overhead wire.

Mr. Cleminsh.\w, of Troy: Will you not give us an
idea of your line construction as differing from the Sprague
or Thomson-Houston?
Mr. Rogers: In the parallel system we use practically

the same plan and principle as in the other systems that

are parallel. By "parallel" it is meant that the cars are in

a circuit so that the current divides through each car

as the amount of power is required to drive it. In the

series system the same amount of current passes through
each car. It does not divide proportionately. For in-

stance a quantity, say, what we call 40 amperes, all goes
through each car, where in the parallel system it divides

proportionately through each car. If you have a generator
that is picducing 160 amperes, and you have five cars on
the track, each one of the cars takes its proportion of cur-

rent, and it may not be all of the output of the generator.

It depends, of course, on the road, grades and load being
carried.

Mr. Cleminshaw: Give us some idea of the line con-
struction as you propose to put it up here in Rochester.

Mr. Rogers: As I said before, it is parallel and we
use feeders in our construction work. We do not employ
solder where there is a strain on the line. The connec-
tions are all mechanical. We have a patent device for

makiug connections of the trolley wire splices without

using solder,

Mr, Clemixsiiaw: I understood you last evening to

say that you insulated your trolley wire at points on the

line. The Thomson Houston has no such system as that.

Will )'ou please explain that feature of your system.

Mr. Rogers: The idea is that we can "feed in'* from
one feed wire running the length of the trolley line, which
is divided in sections, each section bein insulated from the

other. The wiring has all to be figured for carrying

capacity and equal distribution over the line, and what one
road would require, another road would not. On some
lines we do not use any feed wire at all.

iNfR Lewis: I think you just said that >ou feed into a
sectional trolley wire.

Mr. Rogers: Ves, sir; where we use only one feed

wire, that is also parallel. While a car is going through a

section it is merely using current in that section, and after

the car has passed through there is no current running
through that section. The other plan is to use a number
of feed wires running along and feeding in, the trolley

wire or trunk line not being in sections.

Mr. Richardson: I ask whether in your judgment,
what you have said in regard to five cars in operation on a
road is just as applicable to a system of fifty cars running
three minutes apart over a road from four to five miles?

Mr. Rogers: Yes, sir. Vou understand that all the

variations in the wiring for different places must be figured

out for the several carrying capacities of the roads, and for

equal distribution over the lines. There are hardly three

cities out of five that have the same wiring.

Mr. Richardson: What is the minimum and maxi-

mum size of the wires used?
Mr Rogers: Any wire from 00 up to 5.

E. E. Higgins of the Edison company: The Sprague
company is now a part of the Edison Ceneral Electric

company. There is one point I want to mention first, and
that is that at three o'clock on the 4th of September, 1SS2,

the old Pearl street station of the Edison company started

out. On January 2, iSgo, it burned out from an acciden-

lal spark. Between those two dates that station turned

out current twenty-four hours in each day without stopping.

I mention this for several reasons. In the first place, it

ought to do away with some of the objections that have
sometimes been raised to electrical systems on the part of

the public on the ground that they are not reliable. The
generation of electricity is reliable. When the first station

of the kind ever built can run for nearly eight years it is

true that the stations that are now built can do even better

work. The old Pearl street station demonstrated the fact

that you can turn coal into steam, turn it from steam into

electricity, transmit electricity through an expensive under-

ground system of conductors, and can turn it again from
electricity into light at a price which will compete with gas

made from coal. That is an example of the advantage of

steam and electricity over steam even, which has made the

electric railway what it is to-day. It costs to run a car

with electricity for the " provender " about seventy-five

cents, and to feed eleven horses for the same service, the

same number of hours per day, costs a little over ^2 a day.

\'ou can see again that there is an enormous intrinsic ad-

vantage of steam and electricity over horses. The Edison
company proceeded with the electric light business, and
about 1SS5 or 1SS6 Mr. Sprague, who was then with the

Edison company, came out with his electric railway sys-

tem. The principal things brought out by Mr. Sprague,

and copied ever since, were the placing of motors under-
neath the cars and attaching them to the axles on one side

and to a spring support on the other, and this spring sup-

port was the one feature which enabled the Sprague com-
pany to use spur gearing. Previous to that time sprocket

wheels and chains and worm gearing had been used. Spur
gearing had been used and discarded, for the reason that

the lack of flexibility in the motor caused the strains put on
the gearing to be so severe as to strip the teeth and cause

other difficulties. Then the control of both motors of the

car from two platforms was another important point. The
claim to the conception of the under-running trolley, I be-

lieve, is disputed. I presume it is one of those early con-
trivances, which may have been brought out by several

persons at the same time. It has been adopted ever)'-

where, and isthe only true way of getting at the thing.

The method of winding the Sprague field magnets is en-

tirely different from all others. They are wound in three

sections each; the coils are wound on spools and the spools

are slipped on the fields. The control of speed is effected

by different combinations of these cflils without the use of

wasteful resistances. In some of the systems there are

different contrivances in use for varying the speed from
zero to full speed. Resistances are put directly in series,

and are gradually cut out, as the speed of the car increases,

allowing more current to go through the motors. The
Sprague company does away with this wasteful resistance

by throwing this current, which produces different effects,

on the motor. The consequence of this is that the cost of

coal per car is less, we claim, than with any other systems.

That means a reduction in the operating expenses; it

means also a reduction in the original cost. If you can
run one hundred cars with seven hundred and fifty horse

power in dynamo capacity and engine capacity, it is plain

it will be less expensive than if it takes one thousand horse

power. The original investment required is, therefore,

less than it is with other systems, because the apparatus
required is less. The operating expenses are also less.

These are the main features of the system.

Since the first of August Mr. Edison has been devoting

his entire attention to some changes in the motor. They
relate merely to mechanical details. The fields of the

motor are now spread slightly so as to allow a little more
wire on the field coils, and to vary somewhat the amount
of metal in the machine. This makes a somewhat more
powerful machine, and in some respects improves the de-

sign. The gears have been widened; but the most im-

portant advance which has recently been made in electrical

railway work is the adoption of the new style of winding
the armatures The old armatures of all systems, with the

exception of the Short system, are wound with what is called

the Siemens winding. The wire is put on in such a way
that at the end of the armature there is a large bunch, the

wires of which cross and recioss each other, and not being
fastened in place, there is necessarily some chance for the

play of the wires. This results in the frequent burning-

out of the armatures, as we know. The first effect of this

method is that you may have a maximum pressure wire

touch a zero pressure wire, and the slight motion between
these two will cause the insulation to become abraded, and
a short circuit on one or two coils will follow. In the new
armature that we are bringing out there is no bunching of

wires at the end. The coils are wound separately, are in-

expensive and may be replaced easily. In the event of one
of these coils burning out the method of repairing the arma-
ture would be to loosen up the coils, withdraw the coil that

is burned out and replace it by another. The whole opera-

tion occupies only an hour. In the old form the wire is

wound in two layers, one over the other. These layers are
usually broken, in accordance with the law of things, on
the lowest layer, so that you have to unwind the top layer

and a good part of the lower. The new winding does
away with this entirely. As a matter of fact, we believe

our armature will not burn out, unless it may be caused by
an actual overloading which will melt out the wires. The
coils are insulated from each other by fiber insulation.

There is another point, in regard to the car. which ought
to be mentioned. In times past there has been some criti-

cism as to the sudden starting of the Sprague car. This is

largely a matter of manipulation on the part of the driver,

and it is also partly due to the method of winding. Diffi-

culties of that nature have been entirely done away with by
the adoption of what we call a slow starting device. It is

put in the very instant the car starts, but is cut out imme-
diately and is not in circuit at any time during the operation
of the car.

Mr. Lewis of Brooklyn: This contrivance is practi-

cally a governor.

Mr. Higgins: Only for the instant of starting; it pre-

vents too much current going into the motor. When the
crank reaches the first notch, then the regular system of

operation of the fields commences and is afterward carried

out. The switches on the Sprague cars are fireproof; this

is a new device recently put on. The feeding-in system,
as it has been called, is distinctively and exclusively an Edi-
son-Sprague invention. The system is this: We have a
trolley wire in the center over each track, the wire being
about as large as a pencil. It is made of a composition of

copper, and has a tensile strength equal to that of drawn
steel, while its conductivity approximates that of copper.
It carries only the portion of current used in the actual

opeiation of the car at given point. The main current is

carried by heavy copper feed wires. In the first place, we
have the main conductor, which passes along the whole
line. That is connected at intervals with a specially insu-

lated auxiliary feeder, as we call it, which maintains the
pressure all the way along the trolley wire simply, as it is

to be used by the car passing between the poles or between
the auxiliary feeders. The car takes from this feeder the

current that is required to operate it until it comes on to

the next. By our arrangement of feeders we lose ten per
cent, only, and frequently less, in the entire overhead
structure. Thus, of one hundred horse power coming out
of the station, ninety will go into the cars along the line.

Vou cannot obtain this by the use of a single trolley wire
carrying the whole current. I have heard of one case,

where the system was adopted, where the pressure fell

from 500 volts at the station to 250 volts at the car.

Mr. Lewis: This feeder system, in connection with
your main conductor, means you can maintain a uniform
speed of the car regardless of grades and loads; furnishing

the trolley wire, through the feed, with whatever current is

required.

Mr. Higgins: We never advise the running of cars on
a heavy grade at full speed, twelve miles an hour. We
could arrange to do it, however.
Wm. RichardsOiN of Brooklyn: What speed do you

recommend on a grade, say six or seven feet to the hun-
dred?

IMr. Higgins: About eight miles an hour can be at-

tained.

Mr. Richardson: Faster than a pair of horses would
be allowed to travel on the level?

iMr. Higgins: Ves, sir; I think so. One other point

ought to be mentioned. We put up our line in sections.

Every two or three thousand feet, more or less, we break
the trolley wire, making each section entirely distinct from
the others. A trolley-wire section is fed from the conduct-
ors on the side, and is fed through fusible "cut-outs,"

which, when the current in that line exceeds a given amount,
will melt and cut off the entire section of the trolley wire

from the source of electricity.

Mr Richariison: Vou spoke of what might be ac-

complished by electric power at the cost of seventy-five

cents a day as compared with eleven horses costing two
dollars a day to feed. At what price do you calculate your
coal?

Mr. Higgins: Three dollars a ton.

Mr. Richardson: In places where coal costs six.

dollars, it would be a dollar and a half a day?

Mr. Higgins: Ves, sir.

Mr. Richardson: What other items of expense go
into the seventy-five cents?

Mr. Higgins: I have estimated on the basis of pro-

vender for the h )rses, on the one hand, and coal and wa-
ter on the other.

Norman McCarty of the Thomson-Houston com-
pany: The Thomson-Houston company has long recog-

nized the fact that the electrical railway apparatus is not

so much an electric as a mechanical problem. We have
aimed to get it as simple as possible. We use no commuta-
ted fields. We made up our minds that it is a good deal

better to spend a little more money for coal, and avoid

wear and tear, and we are convinced that we have done
the right thing Quite a number of gentlemen here !'now

as much about our system as I do, who use our apparatus.

(_)ur motors are plain series wound. We use the much-
abused rheostat. The peculiar advantage of this is that v.'e

can start our car without jar. Vou can hardly tell when
it starts; the starting is so quiet and steady, ^\'e can make
a good deal better time because of this, not having to wait

for old people to be seated. We rarely burn a field, and
there is no particular reason why we should have any more
trouble with our armatures than other people. There is no
reason why our fields should burn out because all changes
of resistance are made by the rheostat. I believe that

other companies claim that with the divided fields they save

coal. We do not care so much about that, as the increased

amount of coal is not excessive. We save wear and tear

and get rid of annoyances. Our latest construction is per-

fectly simple. Regarding line construction I would say

that we are not limited by any patent, the method of con-

struction varying with the conditions of the circuit. There
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is a patent on a system by which you feed your line at reg-

ular inten-als: there is no patent on the system by which

you feed at irregular intervals.

i'he impression has got abroad that the Thomson-Hous-
ton company is high-priced in its charges for electrical

apparatus. It seems to me that it is not so much a ques-

tion of how much per car, as it is how many cars you have

got to pay for. If you can operate a road with only one
or two per cent, of cars out of service, you can aiTord to

pay more per car than if you have fifteen per cent.

y\K. Richardson: Will you please tell us what is the

superior advantage of the Thomson-Houston over the

Sprague system, which makes it economical for those who
have to buy to pay the higher price.

Mr. M<'Cartv: I do not know that I can do that,

without criticising the other systems. As for the Thomson-
I louston company, our cars and trucks are heavier; motors
are heavier and built stronger; the gears are rt-ider. and we
have eliminated most of the electrical complications. We
do not care about a complicated electrical theory so much
as mechanical perfection. I think that is the secret of our

success.

Mk. Kiciiaroson: I ask purely for information. 1 rep-

resent several companies that are contemplating the pur-

chase of electrical apparatus, and have not purchased the

first thing yet.

Mr. Hasi:ri>ijck of New York: Two years ago we
were invited 10 take a ride over the Thomson-Houston road

in Washington. I would like to know how that road is

working.
Mk. McCarty: It was the first road we started; it was

nearly two years ago I think if you were to talk to the

president of that road he will, I believe, tell you that he has

the best electrical road in the United States. You can
probably get more information from those who are using

the system than from me. We consider the electrical rail-

way problem a mechanical one. We do not use a large

armature, we use a small one; and we use it for a reason.

Wc do not use a small trolley wire, we use a large one; and
wc use that for reasons Our reason is that it has a greater

conductivity. The silicon-bronze has about sixty per cent.

of the conductivity of pure copper; our hard drawn wire

has about eighty per cent. \N'e use a trolley wire which has

about four or Hve times the sectional area of the silicon-

bronze wire, consequently we get a larger conductivity on
that account. We get rid of feed wires along the sides of

the street. There is more objection to the wires on the

street than through the center. \Vedo feed our lines, but

we do not break our circuit, except on extended and com-
plicated circuits. We use the trolley wire as a conductor,

and only feed where it is necessary on account of special

grades or excessive work.
Mk. Smith of Troy: Suppose your trolley wire should

fall down?
Mr. McCarty: If our trolley wire should fall down

any way we immediately get a short circuit.

Mr. Smith: Your line would lie dead till that is re-

paired?

.Mr. McCarty: Ye5, sir.

Mr. Smi III: Yoj have no means of cutting out a por-

tion of your line?

Mr. .M* Cartv: Not on small roads. We do not be
iieve in that, for this reason. The experiment was tried

in Ibston. and it was found that thesecomplications caused

other complications; and while they were a protection in

certain respects, they were an annoyance in others.

Mk Smith: Suppose there was a fire at the further end
of the road?
Mr. M<"Cakty: The only way that our road could be

shut out would be by a short circuit on the line, and that

portion of line would ba shut out until the circuit was
broken again.

Mr. Smiiii: If your line should come to the ground
yiiu would get a short circuit? That would have to be re-

paired before you could operate again.

Mr, McCarty: What are the chances of your line

failing to the ground?
Mr. Smith: It depends entirely on your own con-

struction.

Mr. MrCARTY: We claim that the chances of the

wire falling to the ground arc small in comparison with the

other contrivances failing to work in their proper lime, or

of working out of their proper time.

Mk. Richardson: I would like to call the attention

of the members to the fact— it maybe known to many of

you, and may be known to but few—that the lloston Daily
Ath'triiser, one of the most conservative papers in this

country, sent out a letter asking information from all

cities, from Portland, .Maine, to ( lalveston, Texas, in

which electric railways are operated, inquiring what sys-

tems they used, whether there had been any loss of life

in connection with the wires, whether there was any ob
jcction to the overhead system on the part of the public,

and what had been the eitect on the street railway service

of the particular locality. They published those answers,

so far as they have received them, from sixty-four different

places. .All but four of them were favorable to electricity.

Nashville, Tenn.. I think was the only place where there

was any loss of life reported. The answer from that city

was rather amusing. There had been a wire broken in

that city, causing the death of ahorse, and a negro woman
caught up the wire and threw it over, and it gave her a

shock that was very amusing in its effects, but it did her no
injury. It killed the horse, but did not hurt the woman,
going to show that it is easier to kill a horse than it is to

kill a human being. .Another objection came from New-
port, K. I., where the upper ten were objecting to anything
which should popularize the riding. The mayor of Roch-
ester responded favorably, as also did the mayors of

Troy, liufTato and Albany.
K. K. Chinn<jlK: I have been connected with the Bell

Telephone company of New York, the Hell Telephone
company of IJoston, and the New York and New Jersey
Telephone company. 1 wish to say a few words about this

matter of induction. The telephone companies say they

cannot do away with induction; that is all wrong. They

can do away with it, if they only will go to expense. The
method is well known. They should provide a return

metallic circuit.

Mr. Ci.i:minsha\v of Troy: We were threatened with

injunction suits by the telephone companies. We kept them
oft until the accidental discover)' was made in Albany of a

method of overcoming this interference. We put down
two supplemental wires, connected them, and ran them
through to the station. The thing has worked very elTcct-

ively, and is an inexpensive method of overcoming the

trouble referred to.

Election of Oi-ttcers.

Officers for the ensuing year were elected as follows;

President, Daniel F. Lewis, Brooklyn; first vice-president,

John N, P.eckley. Rochester; second vice-president, John
S. Foster, New \*ork; secretary and treasurer, William J
Richardson. New York; executive committee, John N.
Partridge, Brooklyn, Charles Clerainshaw, Troy, C. Dens-
more Wyman. New York.

At I o'clock an adjournment was taken, after which the

members enjoyed luncheon at the Rochester Club house.

A trip to Charlotte over the electric road followed. In the

evening the members were entertained at theCenessee \'al-

ley Club house. The entertainment of the members while

in the city was conducted by Secretary Beckley of the

Rochester Railway company.
The next meeting of the association will be held at the

Hotel Metropole, New York, the third Tuesday in Sep-
tember, 1S91.

Reunion of the United States Military

Corps and Old Time Telegraphers.

The tenth annual reunion of the United States Military

Telegraph Corps and the Old Time Telegraph Society was
held at the Centropolis hotel, Kansas City, Mo., September
15th. About sixty members were present, and the rear of

the room was occupied by ladies, who took a strong inter-

est in the proceedings. On the side table was arranged a
number of war relics, among which was nearly a peck of

bullets labeled "Unsent Messages."
The meeting was called to order by W. W. Smith, chair-

man of the committee of arrangements, who announced
that Mayor Holmes, regretting exceedingly that adminis-
trative duties compelled him to remain absent, had sent

the freedom of the city to the visitors, and trusted that they
would heartily enjoy their stay in the city.

Mayor W. A. Coy, of Kansas City, Kan., was then

introduced, and spoke at length on the great city, of which
he is mayor of part. He eulogized the movements of the

patriotic men who kept the people cognizant of the events

of war. Me called attention to the two mayors of the city,

saying that such an arrangement had proven beneficial,

especially as Kansas City was the only city in the country
wherein prohibition and convivial relations were found
together, only separated by a state line.

Address of Welcome.
Major William Warnerwasthen introduced, and delivered

the address of welcome. He said:

"I think that I may say to you that we, one and all,

extend to you the right hand of fellowship and say to you
that the latch string, not only of our houses, but of our
hearts, is out for you and yours during your stay here. And
it is an honor—an honor for any community—to entertain

any part of that great body of men who, from '61 to '65 pre-

served the Union established by the fathers. It seems to

me that it is an astounding fact that the application of such
men simply to have this government say upon a piece of

paper, 'Your services' were honorable; your services were
valuable; we recognize them and hereby authorize the sec-

retary of war to grant to you a discharge from that service;'

has been refused. For what purpose is the application

made? Not that you may obtain a land grant, not that

you may become pensioners upon the general government,
but that you may have something to hand down to your
children; that your sons and daughters may say, 'My
father was a member of that great body of men that took
their live: in their hands and counted not the cost, and
went forward to the call of duty bearing the ilag, and, as

the Israelites of old, followed the pillar of cloud by day and
of lire by night until the stars and stripes went up and the

stars and bars went down at Appomattox.' I say it is an
astounding fact that it should not be done. We have in all

our legislative bodies, the great Congress of the Ignited

States not excepted, some who pretend to think that if this

little handful of men now surviving—less than 500—should

be granted this recognition, the first thing you know some
of you might become disabled, some of you might show
that you lost your health in the service, and that twenty-

five or thirty of you. perhaps, would make a raid upon the

treasury of the United States. Well, I say, as I stated

before, that while you ask for nothing of the kinti, if the

man, while tapping the wire in the front of the enemy's
gun. if, while sending a message from behind a tree, if.

while sleeping upon the frozen ground in the discharge of

his duty as onu of the military telegraph operators of the

Union army, was impaired in health, he is as much entitled

to the bounty of his government as I was carrying a musket.

We were fighing in a common cause, and for a common
purpose."

PREsn>ENT's Address

At the close of Major Warner's remarks Acting Chair-

man W. W. Smith surrendered the chair to President W.
R. Plum, who delivered an address in behalf of the socie

ties assembled. He spoke at length of the great impor-
tance of the telegraph to the railroad and commerce, and
declared that a slop in its operation would cripple the com-
mercial world to an extent that can scarcely be calculated.

I le said that the war history of this country had been written

as no history of any other country was ever written, all of

which was due to the military telegraph corps, and the

speaker denounced the action of the government, which is

willing to recognize the valuable relation of the corps dur-

ing the war to the establishment and upholding of the

Union, yet refuses to offer anything but a letter of thanks
as a token of such recognition. He then continued:
"The record of our services, including the splendid testi-

monials of the great war secretary; the testimony of Grant,
Sherman, Sheridan. McClcllan.Burnsidc, Rosccrans, I,ogan
and other general oflicers; the five favorable reports of pre-

vious congressional committees on military afTairs;theresolu-

tions of the Grand .Army of the Republic, of the Society of

the Army of the 'I'ennessee and of the Ohio legislature, are
all disregarded by the house committee on military affairs of
the present congress, which reports a substituted bill that

strikes out every feature of our bill and simply requests the
secretary of war to issue a suitable ctrtificalc of honorable
service with the army giving dates, if convenient, provided
no new liability is created, and that we shall not be deemed
by construction to have been a part of the army."

In conclusion the president said:

"Since our last reunion the Society of the Army of the
Tennessee at its Cincinnati reunion, at the instance of our
good Colonel Fuller and Comrade Sam. T. Brush, adopted
a resolution reciting that whereas we had been dismissed at

the close of the war without any recognition of our faithful,

devoted and vitally important services from the beginning
to the close of the war, therefore resolved, that it is the
sense of the society that congress should take immediate
action and give speedy and substantial recognition to all

telegraphers who served in the army during the war.
"Under the administrative skill of the chairman of your

committee on congressional action, that committee, aided
at all points by your indefatigable secretary and our able
Comrade Safford of Washington, has done much syste-

matic and well directed work that would have borne earlier

if not better fruit had we sooner suspected the secret
enmity in the house committee.

' Comrades, it is for you to say whether or not you will

accept this substitute bill or plainly tell congress that you
do not want recognition as camp followers with a similar

rank."
At the close of President Plum's speech, calling the roll

was dispensed with, and Secretary Pettit read the names of
seven applicants for membership, and they were all voted
into the society.

Secretary and Treasurer Pettit read an annual address
showing the condition of the society's finances and present
condition, and eulogized highly the action and work of the
committee which has had the congressional recognition in

hand.
A resolution continuing the present congressional com-

mittee with instructions to proceed in the line suggested in

the president's address was presented, and Chairman Bliss

of the committee arose and explained the work done by the

committee. He believed that a resolution should be
passed explaining exactly what was wanted, and which
should be prepared for presentation to members of the

senate and house. He thought if a bill was properly drafted
and presented stating exactly the desire and demand ot the
society it might pass, notwithstanding the apparent opposi-
tion of the congressional committee.

Secretary Pettit read a number of communications giving
expressions on the congressional situation, about half being
in favor of holding out for an honorable discharge from the

army, the other favoring the passage of the proposed
amended bill merely granting a recognition in the form of

a letter of thanks.

The president was requested to draft a resolution setting

forth the exact outline of what the society desired which
would leave no chance for misconstruction, and such was
embodied in the original resolution, and was adopted,
Comrades Cruise and Crittenden being chosen to assist the

president.

The afternoon was given over to business for an hour and
a half and the rest of the time to sight-seeing about the

city. The telegraphers did not go in a body but scattered

here and there to the various points of interest.

At 2 o'clock the afternoon session began, and after gen-
eral discussion relative to the interests of the corps, a com-
mittee of three was appointed to confer with the Old Time
Telegraphers' Society relative to the time and place of meet-
ing for the next reunion. That committee consisted of K.

L. Armstrong. Omaha; B. Byington, Leavenworth; Joseph
Hansen, St. Joseph. The committee came to an agree-

ment as far as itself was concerned, and recommended after a
few minutes that the reunion of '"(i be held at \\'ashington:

that of '92 at Omaha, and report for a good time at Chicago
in '93. just in time for the World's Fair.

AYhen the order for the annual election was reached the

secretary was instructed to cast his ballot in favor of the

present incumbent of each office. The old officers will

therefore succeed themselves as follows: President, ^V. R.

Plum, Chicago; vice-president, W. II. Wilson, Philadel-

phia; secretary and treasurer, J. E. Pettit, Chicago.
It appears that Andrew Carnegie, the Pittsburg iron

millionaire, some time ago gave the corps a check for $200
to be used in its work. It was desired on the part of many
to make Mr. Carnegie an honorary member of their

society but a resolution to that effect was bitterly opposed
by others, and debate for a time was somewhat warm.
It was passed, however, and the great iron manufacturer
is now an honorary member of the military corps. The
resolution to admit him to this relaliun was presented by
W. E. Wilson.

The following resolution was presented: *ViV.f('/j'C(/,

That this association assembled in annual reunion at Kan-
sas City insist that we are entitled to such recognition by
the government as will place us as an integral part of the

army, which, in fact, we were; and that, while we arc

entitled to all monetary rights given by congress to com-
mon soKliers, we do willingly waive them all." There was
considerable earnest discussion, and the resolution was
finally withdrawn. The committee which will be at Wash-
ngton this coming session, will fix the matter up as best

it can
General W. G. Veazey, commander-in-chief of the Grand

Army of the Republic, who was in the city on his way West,
held a reception in the Coates house parlors in the evening.

The United States military telegraphers' corps, accompanied
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by the attending ladies, drove to the hotel at 7:30 and pro-

ceeded to the parlors where General Veazey, Colonel F. M.
Sterritt of St. Louis and Major Wm. Warner were waiting
to receive them. President \V. R. Plum, of the military

telegraph corps, made a short address to Commander
\'eazey in which he said that the society he represented had
resolved to do itself the honor of calling; upon the general

in his official capacity as commander of the living of

the grandest army that had ever been organized President

Plum spoke of many features of the war and said that one
of the most striking was the use of the telegraph on the

lields of battle. No army of the world had been without
that important adjunct.

"Our corps," continued Mr. Plum, "did form part of

the integral whole of the army; we constructed and operated
miles and miles of military telegraph lines and we should

be recognized by the government." Every campaign, Mr.
Plum said, de ronstrated the importance of the telegraph

in warfare.

General \'eazey, in response, said that the society con-
ferred much honor upon him by calling, and that he was
pleased to see its members. The general said that he
understood something of its efforts and desires to have a

certain standing in the army. "We of the Grand Army,"
he said, "recognize that it is your due and hope that con-
gress will pass the bill now before it." The general closed

his remarks by saying that it would give him pleasure to

use his official influence to bring about the result so much
desired.

Old Time Telegraphers.
At 10:20 on the morning of the i6th the Old Time Tele-

graphers' Society convened in tenth annual session in the

parlors of the Centropolis, Wiley W. Smith, chairman of

the committee on . arrangements, occupying the chair.

There were many Udies present to watch the proceedings,

and more active members participated than the previous

day. Eligibility consists of apprenticeship at the key at

least twenty years before joining, a war record not being
required.

T. F. Clohesy of Kansas City, delivered an address of

welcome and in eloquent words, tendered them the freedom
of the city and the fullest welcome from every inhabitant.

The address of welcome was responded to by A. H. Bliss

of Chicago, who returned the thanks of the society for the

hospitable entertainment offered the visitors-

Colonel R. T. Van Horn was introduced by Chairman
Smith and spoke for half an hour in a reminiscent vein.

President Day K. Smith took the chair and delivered his

annual address which contained some practical information

and valuable advice. At the conclusion of his address

President Smith read a letter of regret from J. D. Reid. a

member of the society, who is So years old, but hale and
hearty, and is now consul at Dunfermline, Scotland. A
letter from W. J. Dealey, secretary of the society, express-

ing his regrets at being prevented from attendance, owing
to the deniand for his presence in New York, where he is

connected with the Western Union office, recently destroyed

by fire, was read, as were also letters of regret from Vice-
president Wilson, Barney Hughes and J. L. Waite.

J. E. Pettit and L. H Karty, delivered addresses devoting
themselves to reminiscenses and the pleasant manner in

which they revived old incidents and conditions, long since

forgotten, was heartily appreciated.

Twenty-four candidates applied for membership and they

were unanimously elected, after which the annual report of

Secretary' and Treasurer Dealey was read and approved.

A committee of three was appointed to select a time and
place of meeting and after consultation with a similar com-
mittee from the Military Telegraph Corps, Washing-
ton, D. C, on the third Wednesday in August, 1891, was
reported and adopted. The committee further recom-
mended favorable consideration of holding the meeting of

iSg2 at Omaha. Resolutions of thanks to their hosts and
to the municipality for hospitality extended were adopted,
followed by the election of officers for the ensuing year.

George C. Maynard of Washington, D. C, and A. H.
Bliss of Chicago, were nominated for president, the former
being chosen. D. A. Williams was chosen vice-president,

and W. J. Dealey of New York, was unanimously re-elected

secretar}' and treasurer, after which the convention ad-
journed.

At 2:30 p. M. the members of the two veteran telegraph-
ers' societies assembled at the Grand avenue depot, accom-
panied by the ladies of the party, and, boarding the cars,

were whirled away to Swift's packing house, where every

courtesy was extended and a thorough inspection made.
Leaving Swift's the visitors returned over the Belt line

through Centropolis, Sheffield and Manchester. A short

stop was made at two places, after which the Milwaukee
bridge was crossed, and the tourists returned to this city

over the Burlington, delighted with their trip, and well

prepared for the hearty supper which awaited them al the

Centropolis. The evening was spent in calling, visiting

the theaters, etc., and making arrangements for the trip on
the following day.

On the 17th E. Summerfield, general manager of the

Kansas City, Wyandotte & Northwestern railroad, and an
old soldier, though not a telegrapher, entertained the visit-

ors with a trip over his road to Leavenworth where the

Soldiers' Home, the fort and the city of Leavenworth were
visited. Colonel Edwin F. Townsend, the commandant of

the fort, gave the old telegraphers a hearty welcome. Capt.

J. W. Pope took the veterans in charge and showed them
through the grounds, prison, sleeping and culinary depart-

ments and all other places of interest.

This ended the tenth annual reunion of the Old Time
Telegraphers' society and the United Stales Military Tele-
graph corps, and from expressions of the visitors it is safe

to say they enjoyed every minute of the time.

Herbert Burns, a dynamo tender in San Francisco, ac-

cording to the press dispatches received 2,000 volts direct

from a dynamo at which he was working. The shock
knocked him down, but he soon recovered consciousness

and aside from the effect on his nervous system the experi-

ence caused him little trouble.

The New Telephone Company In

Chicago.
In a recent number of the Western Elec-

trician was noted the incorporation of a new
telephone compan}^ in Chicago known as the

Subscribers' Telephone & Service Company.
Those interested in the corporation are very

reticent in regard to their plans. They have
started, however, the arduous work of securing

a franchise. At a recent meeting of the Chi-

cago city council Alderman Madden introduced

an ordinance for the company. The striking

provision is that the rate shall be uniformly $75,
and each subscriber has the option of becoming
a stockholder. The use of telephones by the

city in all public departments is granted. Wires
are to be underground in a large section of the

city, and the franchise is asked for the entire

corporation limits. Without the district bounded
by North avenue, W^ells street to Lake, on Lake
to Ashland avenue, Ashland to Sixteenth street,

on Sixteenth to Butterfield street and south to

Thirty-first street, thence east to the lake, a

system of poles may be erected, the tops of

which shall be free for the use of the city.

Alderman Madden said 5,000 people had already

subscribed for the service of the compan}-, and
if the council would pass the ordinance the

company would begin work at once.

The Duty on Mica.

The manufacturers of electrical machinery will be inter-

ested in learning the views of the Chicago Tribune, the

leading republican paper of the west, on the provision in

the McKinley bill, by which a duty of 35 per cent, ad va-

lorem is imposed on mica. That there is no possible de-

fence for this action will be plainly seen by a perusal of the

following abstract from a recent editorial in the republi-

can organ: One of the indefensible small jobs of the jMc-

Kinley bill is the taking of mica off the free list and sub-
jecting it to a duty of 35 per cent, ad valorem. This duty
is not laid for revenue, because the value of all the mica
imported last year was but about $95,000. It is imposed
merely that the owners of a few mica mines may be able

to add a third to the cost of their product to the American
consumer. This mineral is used extensively by sto^e man-
ufacturers, is also employed on account of its non-absorb-
ent qualities in the manufacture of certain explosives, and
is being used more and more for electrical purposes be-

cause it is such a good non-conductor. At the recent con-
vention of electricians there was an earnest protest against

the onerous mica duty because it was levying a wholly un-
necessary tax on an industr)' which is developing with as-

tonishing rapidity.

The finance committee of the senate decided to recom-
mend that mica be restored to the free list, but when its

amendment came up in the open senate it was abandoned
by the committee and defeated. As illustrative of the sin-

cerity of democrats in dealing with the tariff it maybe
stated that Senator Vance of North Carolina voted to make
mica dutiable, because there is a large mine of mica in his

state whose owners will fry fat out of the consumers. For
the sake of enabling half a dozen mine owners to make a

trust, who are not injured now by foreign competition, an
onerous tax is placed on three great industries— stoves,

explosives and electrical machinery.

Liquid Insulation for Underground Con-
ductors.

By David Brooks.

The first work of this system for practical purposes was
laid for the English post office in iSSo, along the South-
western railway between Waterloo station and Clapham
junction. The process consisted in boiling cotton covered
conductors in paraffine oil and drawing them into an iron

pipe an inch and one-quarter in diameter and afterward
filling the pipe with oil. There were forty conductors No.
18 B. W. G. Reser\'oirs were placed at elevated posi-

tions at Clapham and Waterloo to supply the loss of oil

from leakage. The oil used was the ordinary petroleum
fluid. The only difficulty experienced was from leakage

through the joints of the pipe. This was remedied by the

introduction of a heavy resinous oil of the consistency of the

thicker grades of molasses. It has been working without
interruption for the past ten years.

An improved method was patented Feb- ist, 1887. In
the spring of that year. 53 conductors were laid along the

Pennsylvania railroad, between the Broad street station

and Thirty-second street in Philadelphia, a distance of one
and one-third miles. Instead of the ordinary sockets, a

"T" joint is used where the insulation is introduced

through a plug hole, which occurs at every length of pipe

or about twenty feet apart.

The insulation now used is, at a temperature of 32° F.,

almost a solid, but as the temperature rises it becomes
more liquid and being sufficiently heated in a caldron, is

turned in at the "T" joints. No stand-pipe or reservoir is

used.

The advantages of this insulation are claimed to be:

It is heavier than water and is not penetrated by it;

always being liquid it does not crack or contain small

fissures for the admission of dampness; it is not easily

punctured by atmospheric electricity or currents of high

voltage; the insulation expands and contracts with every

change of temperature and thereby prevents the current

centering upon any weak portion and developing a fault, as

is often done .in other kinds.

Other advantages of the system are: The wrought iron
pipe is proof against penetration or injury by workmen's
tools in street repairing; iron pipe has rive times the capac-
ity of lead pipe of equal cost per foot, without making
allowance for its greater strength and durability. It is often
said of conduits as compared with this system, that there
are extra ducts for an increase of conductors when neces-
sary. If the total cost of any conduit, including manholes
is divided by the number of ducts, the cost per foot is as-

certained. Each duct of itself costs twice as much as the
total cost, by the liquid system of burying all the conduc-
tor that the duct is capable of containing; conductors can
be looped out of the pipe at any desired point to street
lamps or for house to house purposes, by simply unscrew-
ing a plug and inserting a smaller pipe, very much as gas
or water is introduced.

When the cable was laid on the Pennsylvania railroad,
they had use for only twenty-five conductors, which left

twenty-eight idle. Since then, increase of business has
brought five more into use. Provision was made for an
increase. Extra conductors can be drawn into the pipe
when the cable is laid, much cheaper than providing a
place for them, as is done in the conduit system.
The objections incident to the use of conduits

are entirely obviated by this system, inasmuch as the
insulation is hermetically sealed from the effects of damp
air and gases.

The cable laid at Gloucester is now working with a po-
tential of 3.000 volts alternating, between conductors
which are in the same pipe. It has twenty-two terminals
exposed to the weather, and the insulation, making allow-
ance for temperature, is as high as when first laid.

CORRESPONDENCE.

New York Notes.
New York, Sept. 20.—Roger M. Sherman has at last

won a point in the case of the Japanese murderer under
sentence of death at Sing Sing. Pie has started the case to

the United States Supreme Court on an appeal from the

decision of Judge LaCombe denying the application for a

writ of habeas corpus. Mr. Sherman says he will not ques-

tion the constitutionality of the law. "I hope to show,

though," he added, "that there are many and sufficient

reasons why the statute should not be enforced. A uni-

versal cry of horror went up from the civilized world after

the execution of Kemmler. Do you suppose that the Su-

preme Court is going to hold that such cruelty is not con-

trary to the laws of the land? I think not. If it does I

shall be greatly mistaken. Should the court decide in

Jugiro's favor I don't think that any murderers would be

discharged from, custody. I ihink it now likely that the

court would construe the statute in such a way that they

would undergo solitary confinement for life. In the event

of a decision in Jugiro's favor the state will be placed in

the position of having a statute which has been held by the

courts.to be constitutional, but which, nevertheless, cannot

be enforced. The only way out of this muddle that I see

would be the abolition of the death punishment. There

will never be another electrical execution in this state, mark

my words. Public sentiment is arrayed against death by

this horrible methpd so strongly that it will never tolerate

another execution similar to that of Kemmler." *

The executive committee of the Western Union Tele-

graph company has recommended that the directors de-

clare their regular quarterly dividend of r^r per cent. It is

said that the statement to accompany the dividend will

show If per cent, earned on the stock. This is surprising-

ly favorable, when it is remembered that the quarter in-

cludes the long period in which the company's business

was interrupted by the fire in its building here.

A small chapter of accidents from the electric wires is

sure to be recorded during such a spell of wet weather as

New York has seen during the last few days. One of the

electric light wires which ran under the elevated railway

on Church street near Park Place, got crossed with another

and sEt fire to the insulation and the wooden supports. The
wire separated, but was soon replaced.

The Jersey City Telephone station was the scene of con-

fusion during an electric storm of the week. The cupola

of the building through which about one thousand telephone

wires run, was struck by lightning, and the wires were

completely tangled up. A lively fire ensued and New
York and adjacent cities which depended upon the Jersey

City exchange for service were entirely cut off from tele-

phone communication for a day. The damage is placed at

$5,000.

H. Van Ness of Paterson, N. J., while putting a cornice

over a window, found it necessary to take out some wires.

He asked whether the current had been cut off and was

assured by an employe of the electric light company that it

had. He began to cut the wire with a hammer and chisel,

and after he struck one good blow he received a shock

which nearly ended his life. His arm and fingers were

badly burned.

The death of Lineman Kopp on the iron electric light

pole at the corner of Thirty-fifth street and Broadway was

due to his own carelessness. Ite undertook to repair an
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electric lamp at 1 1 o'clock at night without putting on rub-

ber gloves. As soon as he applied the pliers to the defect-

ive wire a flash jumped from the steel and an instant after-

ward he fell back across the wires. Charles Phipps, an

engineer of the Brush company, ran out of the I'ark theater

near by, and borrowing a rubber coat from a cabman

climbed the pole, wrapped the coat around the body of the

%-ictim and got it loose from the wires. At first it was

thought life was extinct, but a physician at hand pronounced

otherwise. An ambulance was summoned, but before

it reached the hospital there was no longer any sign of life.

This accident, together with another of not fatal results

to the boy Voung. who received a severe shock in Fulton

street from an electric light wire, has caused Mavor (irant

to look into the matter and order an investigation by the

r.o:ird of Kleclrical Control.

The mayor has ordered inquiries to be made whether

the rules of the b jard have been enforced, whether the of-

ficials responsible for this enforcement have done their duly.

and if not, what official is responsible.

The Trenton Klectric Railway ordinance has been so

loaded down with amendments by the council of the city

that President Perrine of the Trenton Horse Railroad

company, says that it will not pay to build under (he re-

strictions stipulated. This road, which was intended to

relieve the travel to the state fair this fail, could not now

be built in time, even though the scheme could be gotten

through at the next meeting of the council. The amend-

ment which seemed particularly obnoxious was this: "That

the consent herein given to the use of electric motors shall

be revocable by the passage of an ordinance without notice

to that effect."

It is reported that the extension to the Waterloo electric

railway through its main street has been attended with

serious disa -Jvantages, and the citizens have gone so far as

to call out the fire department to drench the workmen.

Arrests have been made, and an injunction is expected to

be obtained.

A break in the machinery of the electric light station at

Kli/abeth. N. J., plunged the city into darkness. It is

said that the electric plant is too limited for the demand

made upon it.

The Consolidated Klectric Light company held its annual

meeting at 32 Kassau street this week, and elected the fol-

lowing ofticers: President, Hugh R, Garden; vice-presi-

dent, Jacob Hays.

W. H. Fleming of the Edison General Electric company

has collected statistics bearing on electric lighting on

steamships. It appears that i ro,000 electric lights blaze

nightly on the ocean steamships of the North Atlantic.

The larger part of these light? belong to ships wired upon

the same plan as the Etruria, the City of Paris, the City of

New Vork, the Teutonic, the Majestic and others. These

steamers are all wired on the ICnglish system which differs

materially from the .\merican system, and which has long

since been coademned by the best electrical engineering

talent of the country. W. II. T.

Milwaukee, Wis.

Mii.WAi.'KEK, Sept. i3.—Within the last two weeks there

have been several developments in the street railway war

between Henry \'illard's representatives and home capital-

ists. Xot one of the many injunction suits has yet been

heard in court, OAfing, it is claimed by many, to a fear on

the part of the street railway owners that all franchises

granted by the common council will be placed in question

if one of the judges once gets hold of a case involving ihe

validity of permits granted by the municipal body. The

legislature, according to the state constitution, has no right

to grant exclusive franchises, and the claim is made that

the legislature cannot delegate to the common council any

power that it does not possess itself.

Hut the failure to bring any of the cases into court for a

decision has not prevented the companies from continuing

to light each other, or from getting out new injunctions.

At a recent meeting of the council the I'lister people exe-

cuted a clever Hank movement on the Vdlard delegation,

and while conlident of winning eventually in the suits over

the disputed right of way, they decided to be prepared in

case of an unfavorable decision, and so they applied for a

franchise to build on North avenue, < )akland avenue, Cam-

bridge avenue, Brady street and Warren avenue. This line

would give them as good a connection between the busi-

ness center and the present terminus of their line to White-

lish Hay, as the route in dispute. So far as the \'illard or

Cream City system is concerned, the new route would be

worse than the one which is being fought over in the courts.

as it would parallel the established line at nearer points.

The aldermen are very likely to be guided by public senti-

ment in the matter.

Messrs, Hinsey of Milwaukee, and Hinckley of Chi-

cago, the owners of the Milwaukee Electric railroad, are

now involved in a legal hght with the \' illard syndicate, it

is the same story. The Hinsey company wishes to build

an extension along Teutoiiia street, and the Milwaukee City

railroad heard of it, fished out a franchise on Teutonia

street th.at it had secured many years before, and proceeded

to build on that thoroughfare in order to head off the Hin-

sey people. The latter, having no legal rights to Teutonia

street, and therefore no standing in court, got two property-

owners to enjoin Villard's agents from doing any more

work on the street. The Milwaukee City Railroad com-

pany of course obeyed the injunction, but is now running

cars right up to tlie property of the two men who secured

the injunction. It cannot go any further, however, until

it secures the sanction of the court, and will have to tear

up the tracks already laid if the decision is adverse.

It is now settled beyond doubt that the city will advertise

for new bids for electric lights. The city attorney has de-

cided that the proceedings which resulted in the old bids

being submitted, were illegal, the resolution authorizing

the receiving of bids by the board of public works not being

signed by the comptroller, as required by law.

The city attorney has delivered another important opin-

ion. He was askeil whether the different wards could con-

tract for their own electric lights, and he decided that as

the city is the corporation, and each ward only a part of it,

the former nuis make the contract. It is thought, how-

ever, that if the city attorney were asked—ami -he un-

doubtedly will be—whether the city could divide the elec-

tric lighting contract instead of giving it all to one com-

pany, his reply would be in the afiirmative. And that is

the question that is really in dispute. The Milwaukee

IJght ^: Power company, in the event of such a division,

would be quite likely to secure a slice of the contract, as in

the wards near its plant it can furnish lights as cheaply, if

not cheaper, than the IJadger Illuminating company.

Still another important decision in the matter of electric

lights has been rendered by the city attorney. The lladger

Illuminating compiny, during the several years that it has

had the city contract, has been paid, according to the num-

ber of lights furnished, out of the ward funds. The city

attorney has decided that this method of payment is wrong,

and that electric lights must be paid for out of the general

city fund, which every ward is taxed to make up. If this

is done all the outlying sparsely settled wards will have to

help to pay for lighting the wealthy central wards, and the

former will probably seize the only chance of getting even,

and demand electric lights without end.

A cent a lamp-hour is what two companies are figuring

on furnishing incandescent lights to houses, stores and

ofiices by January i. Both the Edison Electric I-ight com-

pany and the Milwaukee Light iJi: Power company aie push-

ing work on their plants, and their agents are canvassing

for business. The companies, in case they secure contracts

for a satisfactory length of time, agree to wire the build-

ings for nothing. They claim that the cost of incandescent

lights will hardly exceed the price of gas. The Milwaukee

Light & Power company will use the Westinghouse system.

Its building 1540x137 feet, four stories high, and a 400-

horse power engine will be part of the plant. An arc light

plant will be put in if the company secures any part of the

street lighting contract. C.

Des Moines, la.

Des Moines, Sept. iS.—The rapid transit street railway

lines of Des Moines are now under the management of one

company of which J. S. Polk is the principal stockholder.

This result was brought about by the purchase on Septem-

ber I of the Belt line, a motor system, and all its fran-

chises by the Des Moines Electric Railway company. The

Belt line was the pioneer of rapid transit in l.)es Moines,

its line extending from the heart of the city to the northern

suburbs past the Zoological Gardens, Lake. <^ak and

Prospect Parks. It is about four miles in length and well

equippctl. In addition to this line, the company owning it

held the exclusive franchise to the streets of North Des

Moines for the operation of an electric railway system.

The price paid for the line and its franchises is stated to

be$i^5.ooD. It is the intention of the purchasing com-

pany to e(|uip the motor line with electric cars and connect

it with the present system as soon as possible. The whole

rapid transit system thus falls under one management,

which holds exclusive franchises for a long term of years.

The transfer system makes it possible to go to any part

of the city for five cents fare.

Work will begin immediately on the electric road for the

Holmes syndicate at Davenport and will be pushed forward

vigorously, and ere snow llies'the mule as a n.olive power

may be a memory of the past in Davenport. The citizens

of that city are highly elated over the change, for besides

the added convenience and metropolitan appearance it will

give the city it means a large expenditure on the pari of

the company for power plant and equipment.

Des Moines and Iowa citizens made their first acquaint-

ance with the storage battery system during the Seni-Om-

Sed trades parades in Des Moines during State l-"air week.

The handsome tloats were all beautifully illuminated by in-

candescent lights, supplied from storage batteries and a

feature of the p.irade that attracted very much curious at-

tention was a buggy pr pelled by the same system. The

result of the trial was most satisfactory.

The first death in years caused by contact with electric

wires in Des Moines occurred on Sept 3. A colored man,

whi had taken a position upon the roof of Foster's (^pera

House to watch the Seni-Om-Sed fireworks, inadvertently

took hold of an electric light wire and was instantly killed.

The electric railway system of Des Moines w.ts tested to

its utmost capacity during the state fair. During the

seven days 210,000 persons were carried, an average of

30.000 per day, by a daily average service of 29 electric

motor cars or an average of 1,034 pt^'' car per dav. Not an

accident of any character occurred during the week.

F. M. C.

Louisville, Ky.

Lniusvii.i.K, Sept. iS.—The Consolidated Street Kail-

way company of this city, when its electric lines are

ccjuipped, proposes to furnish power and light to public

buildings, private stores and residences along the several

routes. The construction work is progressing rapidly. At

the residence of Mr. Du Pont, one of the stockholders, cur-

rent from the trolley wire will be used to operate a motor

which will drive a dynamo to furnish current for the house.

As the Consolidated company will have a large surplus

horse power, it is likely it will reali/.e a large sum from the

sale of power.

The Thomson-Houston company has closed a contract

for eighty lights with Du Pont Ov: Co., to be used in their

paper mill here.

The Gooch Electrical company has closed two contracts

with the Allen-Bradley company, one for a light plant for

its works in the cily, and another for the company's distil-

lery at Frankfort, Ky.

The purchase is made both on the score of safety and

economy. Oil lamps have been generally used in distill-

eries. The recent million dollar fire here, which destroyed

jhe Kentucky Distilling company's plant and warehouse,

was caused by the overturning of a barrel of whiskey near

one of these lamps.

The economy is apparent, as it is quite likely that the

rate on distillery risks will be greatly advanced by imder-

wrilers if the present method of lighting is continued.

The Standard Oil company is putting in an electric light

plant at its oil refinery at South Louisville. It was in-

lluenced by practically the same reasons as those which

actuated the distillery company.

Lumber men in this section who have been suffering

greatly from fires, are beginning to appreciate the value of

electric lights, not only on account of safety, but because

by their use employes are enabled to work nights. The

R. B. Colter Lumber company has closed a contract and

will have put in at once a plant capable of running 200

lights. C. B. Paul will introduce a plant in his sawmill.

The Cartwright Wagon company has ordered 270 electric

lights, and the Hugh .Stafford Cooperage company, which

recently suffered by fire, fifty lights.

The Gaynor Electric company has just booked an order

for an electric fire alarm telegraph system for the city of

San Antonio. Texas. The sum of $25 000 has been set

apart by the general council of that city for the purpose.

This same company has received orders for fire alarm tele-

graph systems for Brantford, Ontario, and West Toronto,

Canada.

At Lexington, Ky., the Central Electric Light company

mortgaged its plant on the 13th inst for f 100,000. The

money, it is said, is to be used in cxtcntliug the electrir

street railway lines.

There has been a rumor here that there will be a strike

on the street car lines, including the electric lines, during

the fall celebration. The drivers want more pay and dif-

ferent hours. There is some talk, however, of a probable

compromise.

J. B. Quin has recently been .appointed the general agent

at this point of the National Electric Manufacturing com-

pany of Eau Claire, \Vis. J. W. L.

Nashville, Tenn,

Nasmvii.i.k, Sept. iS.—If the amouni of street passenger

traffic is any evidence of a city's prosperity, Nashville is

certainly in a thriving condition. The increase in pas-

senger travel sine; the introduction of electric cars is unpre-

cedented. A local capitalist, desiring to make investments,

wrote to the Thomson-Houston company for facts and

ligures in rej^ard to electric street railways. In reply the

company referred to a certain Western city of 50,000 popu-
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lation, in which the street cars transported annually 2,500,-

ODO passengers, or about fifty times the city's population.

The company admitted that this was an exceptional case.

This statement led to an investigation here which discloses

the fact that the electric cars are transporting about 500,000

passengers per month out of a population of 76,000, or

more than eighty times the entire population of the city.

It is probable other Sonthern cities will show equally as

large a proportion of passenger travel if they establish as

perfect a system of electric cars as exists here. At any rate,

electric street car property is the most sought for invest-

ment in the South at present.

The telephone service has been extended from this city

southward as far as Athens, Ala., a distance of about 100

miles.

The new street cars have been put on the tracks and still

a few more are needed to accommodate the travel.

The waterworks pumping machinery has broken down

again, and a partial water famine is threatened. Orders

forbidding the use of water for certain purposes have been

issued, but it is not thought any of the steam plants will

be forced to stop operations. B.

Pittsburgh, Pa.

Pittsburgh, Sept. 20.—One of the local papers has an

oftice in the Pittsburgh exposition building, which is now

open, where the visitors are invited to vote upon all kinds

of topics of the day. Recently the public was asked to

give their opinion on the question: ''Do you favor or op-

pose a law compelling telegraph, telephone, electric light

and electric car companies to place all wires underground?"

When the votes were counted in the evening it was found

that out of ten thousand votes only a hundred opposed the

proposed law.

An ordinance has been introduced and will shortly be

acted upon by the Pittsburgh council, which provides that

hereafter all electric wires of light, heat and power com-

panies must be placed at least twenty feet above the side-

walks, and where there are street railway wires in the same

street, the former wires must be placed a sufficient distance

above the latter to be entirely out of the way, and must

also have guard wire5 placed under them to prevent any

possibility of broken wires falling on street railway wires.

The ordinance aho provides that underground wires, cables,

tabes, conduits or subways shall be placed at least two feet

under the surface of the ground, and as near the street curb

as practicable.

The Squirrel Hill Electric Railway company of this city,

the property of which has been in the hands of a receiver

for some time, will be sold to the highest bidder at the

Pittsburgh court house on September 27,

The East En J Electric Light company, the management

of which has been experimenting in drilling a well on its

prooerty, has failed to find natural gas or oil, but the com-

pany has struck a well of water of sufficient capacity to per-

mit of its use in the plant. This will effect a saving of

$2,000 per year to the electric company.

The Duquesne Traction Company of this city, now

engaged in building an electric street railway from Pittsburg

to Wilkinsburg, has asked the council of the latter borough

for the permission of boring a tunnel beneath the Pennsyl-

vania railroad tracks at Penn avenue. The councilmen

will meet within a few days and it is almost certain that

the request will be granted.

The Birmingham Traction company has had some trouble

in putting up its electric poles, and last week the company

was obliged to call upon the aid of the police to give the

workmen a chance while employed in their task. The

company now operates a horse car road from Pittsburg to

Birmingham. The road traverses one of two bridges over

the Monongahela river, which are the only means of reach-

ing the business portion of the city. It takes the horse

cars an hour to cover the length of the road— four milts.

By means of the electric motor, however, the people will

be able to travel a great deal faster, and they will neither

have their roads damaged by the horses. And yet, in spite

of this, they make objections, because the company puts

up poles along the curb. It is satisfactory to note that

the police authorities of the city have taken the part of the

company, and the construction of the road is to be pushed

as rapidly as possible.

Luther H. Leber, a resident of Allegheny City, is the

inventor of a device which is said to be of great advantage

to the motor man on the electric car. This appliance is

to cause a more easy application of the motor and brake

power on the cars, in fact, the rheostat and brake are oper-

ated simultaneously. The brake wheel rod is run through

the center of the rheostat, and has the spring contact

affixed to it in a similar manner as at present. The guide

pin showing the amount of current on, operates, as usual

on the top of the box. When the brake is applied the cur-

rent is completely cut off from the motor, and it is on

again when the brake force is taken off. The device is to

be tried by one of the local electric street car companies.

At the Pittsburg Exposition a vote was taken among
the visitors a few days ago on the question: "Should

electrocution be introduced in the State of Pennsylvania

as the proper method of capital punishment?" There-

plies were carefully counted, and the result proved that the

majority of the voters were in favor of the new method of

capital punishment. There were 12,000 people at the

exposition during that day.

Dr. Emmens, the well-known physician of this part of

Pennsylvania, whose name has become famous on account

of the explosive he invented not long ago, and which is

called Emmensite, has recently discovered a process of

making wrought iron from pig metal without puddling.

This is done by electricity and the principal factor in the

process is a dynamo. The method is simply this; The pig

iron is placed in vats, which are -nearly filled with a chem-

ical solution. In this solution a series of thin sheet iron

plates are placed. These latter are connected with a nega-

tive pole of a dynamo and the pig iron is connected with

the positive pole. The current of electricity gradually

causes the iron of the pig iron to become separated from its

associated carbon, silicon, sulphur, phosphorus and other

impurities, and to appear in pure condition in the form of

a deposit on the sheet iron plates. When the deposit at

tains a sufficient thickness it is taken from the plates and

forged or rolled into any desited shape. The quality of

this iron is said to be superior to any Russian or Swedish

iron in the market. It can be bent, rolled or twisted

into any form while it is cold. Several experiments and

practical tests of the iron have been made and all of them

have been pronounced successful. E. H. H.

THE ELECTRIC LIGHT.
The Westinghouse Electric &: Manufacturing company

has secured the contract for the installation of an alternat-

ing current electric lighting plant of 500 incandescent

and sixty arc lights in Buchanan, Va.

The central station plant of alternate current incandes-

cent lighting in Windsor Locks, Conn., is being c nlarged

and the capacity of the plant will be increased 750 lights,

making the total capacity 1,250 lights. The company is

operating the Westinghouse alternating current system and
the Westinghouse company is now engaged in installing

the additional apparatus.

The Westinghouse Electric and Manufacturing company
has just obtained the contract from the Citizen's Electric

Light & Power company of Blairsville, Pa., to light that

town. The contract was secured after a committee of

seven made a personal investigation in severa' towns and
cities where electric lights were in use. This committee
visited Altoona, Elizabeth, Tarentum, Allegheny and
Pittsburg, Pa. The plant will start with a capaci y o 750
incandescent and 40 arc lights, but the company expects to

increase this almoU immediately.

The Newark. N. J. Electric Light & Power company
has been operating the Westinghouse system of alternatii g
current electric lighting for more than a year. In all this

time, the service of the company has been of such a char-

acter as to constantly grow in public favor. The company
is now obliged to make extensive additions to its plant.

When the plant was first operated, 2,250 incandescent

lamps seemed to be sufficient to supply all der. ands. How-
ever, the superiority of electric lighting over any other illu-

minant has since been demonstrated so largely that to-day

the plant has to be nrore than doubled. The contract for

three thousand lights was awarded the Westinghouse Elec-

tric & Manufacturing company a few days ago, ana th::

apparatus is to be installed immediately.

The newspapers of Rochester, N. Y. , want the electric

companies to bury their wires. The Edison company's
wires are underground, but the arc light companies, as well

as the telephone and telegraph companies, operate aerial

wires. The telephone company has considerable wire un-

derground, but one of the Rochester papers asserts that it

is not using its underground conductors. This paper, the

Herald, says: "By the way, while it is generally known
that the telephone company in this city has complied with

the law in the matter of putting a prescribed length of its

wires under ground every year, we believe that it is not

generally understood that the underground wires of that

company are not used at all by the subscribers. We are

informed on the best of authority that the telephone com-

pany is still using its overhead wires in the district already

covered by its underground conduits. In other words,

though our streets are torn up to put down these conduits

and for the purpose of getting rid of the overhead wires,

the latter remain and are used the same as before."

THE ELECTRIC MOTOR.
The Rockport, Tex., town council is considering an ap-

plication for an electric street railroad.

The Richmond, Va., Railway & Electric company has

petitioned for a franchise permitting it to make an exten-

sion of its system.

The plans for the belt electric railway through Ballard,

Wash., are completed. The West Shore & North End
electric railway of Seattle will be completed to Ballard

within thirty days. It is then proposed to begin work at

once on an extension toward Fremont, while the Seattle

electric railway will build from Fremont toward Ballard to

meet it.

The Sacramento Railway & Improvement company has
been formed to operate the street railroad system in Sacra-
mento and to operate electric light and power plants. The
capital stock is $500,000.

The Los Angeles t't Pacific road, the unused narrow
gauge line from Los Angeles to Santa Monica, is to be
transformed into an electric road. A contract for an elec-

tric plant and equipment has been signed.

The Sacramento, Cal., trustees last week inspected the
electric railroad in San Jose, and found It working so per-

fectly that all opposition to granting a franchise for an
overhead system was withdrawn. Sacramento will soon
have an electric road in operation.

A street railway will be constructed across the bridge
now in course of construction between Highland Park and
the property of the North Side Land company, according

to a report from Richmond, Va. The structure will be of

steel and iron. Electricity will be employed in the oper-

ation of the street railroad.

A special meeting of the finance committee of the Indi-

anapolis board of trade was held recently for the purpose

of considering estimates for a water plant for the building.

The committee agreed to recommend the awarding of the

contract to Messrs. Farrell & Co. of that city, who propose
to furnish electric power instead of steam. The work will

be commenced at an early date, and completed just as soon
as the Perry Electric company can get its wires laid so as

to furnish the power in the building. It is expected to be
completed in five or six weeks. They guarantee the plant

to continue in good order for two years.

The Board of Public Improvements of St. Louis and
President Capen of the Lindell Electric Railway company,
last week had a conference at which they discussed the
plans of the company, over which there had been much
controversy recently between Mr. Capen and the Board of

Public Improvements. Some concessions were made on
both sides, and a compromise was effected which is satis-

factory to all parties concerned. The line of poles to

carry a "feed wire" which the company wished to erect on
Locust street has been changed from Locust street to

Locust avenue, where it will answer the same purpose.

All other plans of the company were accepted.

Force Bain of Chicago invited the representatives of the

electrical press, who were attending the Edison convention

at Minneapolis, to take a trip over the completed portion of

the road now under construction, starting from Fourth and
Hennepin avenues and running north on what is called the

Shingle Creek division. The iron poles of this line, which
are placed in the center of the street, are of handsome de-

sign. They were purchased of the Walworth Manufactur-

ing compan) of Boston. The track for the entire distance

has been laid with heavy rails well-ballasted, and the con-

struction work has been done in a substantial manner.
Beyond Thirty-second avenue wooden poles take the place

of the iron poles which extend along the line down into

the city. The car which the press representatives occu-

pied was an open one, with the seats arranged facing

-the front of the car, having an aisle down the center. The
" trip consumed a couple of hours and was thoroughly enjoy-

able. The large compound condensing engine, furnished

by the E. P. Allis company of Milwaukee, has just been

placed in position at the barns of the company. It is a

ponderous machine and is handsomely finished. The width

of the fly-wheel is 73 inches. The company have sev-

eral other lines in operation, and expect to have the entire

track between St. Paul and Minneapolis completed with

the necessary equipment so that cars will be running through

from St. Paul to Minneapolis by the first of December.

THE TELEPHONE.
The Bell Telephone company has declared a dividend of

$3 per share, payable Oct. 15.

Telephone communication with vessels at anchor has

been tried with much success at Havre, France. As soon
as a steamer or a large ship drops her anchor in the outer

harbor a telephone line is thrown on board, and the captain

thus brought in direct communication with Havre and even

wdth Paris.

Many interesting facts are found in the annual report of

the Belgian Bell Telephone company just issued. This
company works exchanges in Brussels, Antwerp, Charlerio,

Ghent, Verviers and elsewhere. During 1S89 the number
of its subscribers increased 8.5 per cent., and its net re-

ceipts amounted to $So,ooo, on a capital of $680,000 and
after transferring nearly $60,000 to the reserve fund, it'was

able to pay a dividend of 7 per cent, on its paid-up capital.

At the end of the year 1892 the Belgian Government will

be able to acquire the concern according to the terms of

the concession, the purchase price being based upon the

average net income of the last three years ////^ 15 per cent.

Miscellaneous Notes.

The Chicago Electrical Supply company has been incor-

porated at Chicago, to sell electrical goods and patent the

same; capital stock $ioo,oco; incorporators, H. B. Hal-

lock, C. F. Chapman and F. W. Parke.

Lightning struck the building in which the offices of the

Pennsylvania Railroad company are located at Altoona re-

cently and valuable records and memoranda were ruined.

The lightning entered the telegraph room, in which are

stored tons of papers, and the fire communicating with

these gained great headway. Ail railroad office business was
temporarily suspended, A heavy rain was falling at the
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time, and the dense smoke rendered it almost impossible

to get near the burning building. There were several hun-
dred clerks employed in the offices, but all escaped, not.

however, without much difficulty.

The sixth volume of the scries, "Mineral Resources of

the United States." prepared by David T. Day. has been
published by the Department of the Interior. The work
contains valuable statistics, and there are many chapters

which will be of interest to the electrical fraternity. .Vn

exhaustive review of the copper market and the operations

of the French syndicate is one of the most valuable depart-

ments in this valuable work. The tables accompanying
the article furnish evidence of the care with which the ex-

amination of the subject was conducted. Some of the

figures presented will be interesting. In iSSS, the year

made famous by the French syndicate, the total copper

production of the United Slates was 226,361,466 pounds,
nearly 45.000,000 pounds more than the previous year.

Nfany old mines that had been abandoned were re-opened.

The value of fine copper imported in 18SS was $381,801,
nearly double the value of the importation of 1SS7.

There is an interesting installation at Lake of Lugano,
Switzerland, which furnishes power to operate a cable rail-

way on Monte Sao Salvator. and also illuminates the town
of Lugano and the cable railway stations. The power is

obtained from a fall of water, which is led down an iron

tube 20 inches in diameter, and 370 yards long. The
available power is estimated at 700 horse power, but at

present only enough is utilized to actuate two Girard tur-

bines which drive two Oerlikon dynamos direct. One of

these dynamos is a continuous current machine, and the

other an alternator having its exciter placed on the same
spindle. The continuous current dynamo is used for

transmitting the power, while the current from the alter-

nator is, by the intermediary of transformers, used for

lighting the town of Lugano and the cable railway stations.

The alternator, which runs at 600 revolutions at an e m.f.

of 2,000 volts, supplies current to 1,500 i6-candle power
lamps, which are installed in the local hotels, restaurants,

etc. The continuous current dynamo is series wound, runs

at 700 revolutions, and has an output of 22 amperes at i,-

800 volts. This current from this dynamo is conducted to

the Pazello station of the cable railway, where it operates a

40 horse power series wound motor running at 700 revolu-

tions. This motor drives, by means of belting, a counter-

shaft running at 13S revolutions. On this countershaft are

fixed two bevel wheels and two friction wheels. A second
countershaft, placed at right angles to the first, has arranged
at one end a bevel wheel, which engages with either the

one or the other of the two bevel wheels on the first shaft,

and causes the second shaft to revolve in either direction as

desired. There is also provided a third shaft, upon which
the large driving pulleys revolve. The second shaft car-

ries two brakes, one being for hand regu'ation, and the

other being applied automatically when the cars are at the

middle station, by the vehicles pushing over two levers.

The working station is in charge of an engineer, who oper-

ates the hand brake and a regulating wire resistance,

while an ammeter at the upper station controls the cur-

rent. The two termini and the middle station are con-

nected by telephone, and the latter is also in telephonic

communication with the power station at Maroggia. Elec-

tric bells serve to announce the arrival and departure from
the termini to the middle station, and vice versa. Through
out the whole length of the railway is arranged, almost in

contact with the outside roof, an electric conductor which,

on the driver moving a switch, closes a circuit. This con-

trivance permits of signals for backward or forward move-
ment of the car being transmitted to the engineer at the

working station.

Personal Mention.
Charles H. Ilaskins has returned from Europe to settle

permanently in New York.

Lieut. F. B. Badt of Chicago has resigned his position

of district engineer of the Edison General Electric com-
pany. It is understood that he is to open a large engineer-

ing office in Chicago and London, England, about Decem-
ber I. Lieut. Badt has long been prominent in the elec-

trical field, and will not lack for strong financial backing in

his new venture. His many friends in the United States

and abroad will wish him success.

Business Mention.

F. C. Kusling of the Connecticut Motor company will

represent that concern at the St. Louis exposition.

The Western Electric Construction company of Kansas
City, Mo., will be located hereafter at 125 West Sixth

street in that city.

W. M. Dresskell of IJrainerd, Minn., was in Chicago
last week. Mr. Dresskell is exhibiting a new type of alter-

nating current motor.

The Minnesota Electric company is doing an excellent

supply business at Minneapolis. This company has also

done a great deal of construction work during the last six

months.

The ICleclric .Merchandise company, Chicago, has issued

a pamphlet calling attention to the rawhide pinions for

armatures and intermediate shafts of which it is making
a specially.

Ames, Wright ^V Co. of St. Paul, have established a
branch at West Superior. They report an excellent busi-

ness throughout their district. They are engaged now on
several large contracts.

W. L. Beckwith, who is well known in Chicago electri-

cal circles as agent for the Belding motor, has accepted a

position with the Edison General Electric company, cen-

tral district. For the present Mr. Beckwith is to have
charge of the stationary motor business in Chicago.

The Consolidated Temperature Controlling company of

.Minneapolis, Minn., is exploiting an automatic electric heat

regulator. This regulator is admirably adapted to many
manufacturing interests, particularly to curing tobacco.

The Weston Electrical Instrument company of Newark,
N. J., has just issued a new catalogue and price list of the

Weston standard portable direct reading, voltmeters,

ammeters, milli-voltmeiers and milli-ammeters for direct

current circuits.

The Evans Friction Cone company of 85 Water street,

Boston, has just taken the contract for fitting up the

entire plant of the Derby Gas company, Birmingham,
Conn., with its friction system of drivingdynamos. Water
power supplemented with steam power together with the

Evans system of driving will make the station, it is said, a

model in every respect.

.Messrs. Baird and Newton, representing the Eddy
Motor company, were a t^ Minneapolis, Minn., during the

convention of the Edison companies. They report an
excellent business. The I'Mdy company has just installed

eleven motors in the building of the Toronto Globe. These
motors range from two to fifteen horse power and operate
all the presses, etc., in the Globe building. The Eddy
company has motors aggregating forty-five horse power in

operation in Toronto, Canada.

The Northwestern Thomson- Houston company, St.

Paul, is making several changes in the building it occupies.

The offices have been moved to the fourth floor where
ample room is provided. This leaves the first floor for a

display of the specialties handled by the company. The
other floors are divided into store rooms and shops. The
company has been unusually busy in construction work
during the last few months. It has installed several fine

isolated plants in the neighborhood of St. Paul, and sev-

eral more are now under way.

Among the electrical exhibits at the Chicago exposition,

the display of wire, shades and house goods by the Great
Western Electric Supply company is most prominent. A
sign made out of cleats and another of colored shades are

novel, and like the elkhead electrolier which lights this

exhibit, are much admired. A full line of testing and tele-

graph apparatus is shown to advantage, and the assortment
of linemen's tools seems to catch the eye of every electrical

visitor. The same company has a sample line of goods at

the St. Louis exposition, where it is represented by George
T. Hewes.

The Columbia Electric company of St. Paul, which re-

cently succeeded to the business of the Acme Electric

company, reports a large and constantly increasing volume
of business. The company is constantly increasing its

facilities and is hardly able to keep up with orders. It is

now carrying a large stock of electrical goods of all kinds,

and reports that branch of their business as growing far

beyond all expectations. Messrs. Handey iN; Humphrey,
the president and secretary of the company, are typical

energetic business men of the Northwest, and under their

management the Columbia Electric company is destined to

become one of the foremost commercial institutions of that

section of the country.

The Westinghouse Electric lV Manufacturing company's
shops are now running at their full capacity day and night
and the company has still orders ahead to keep it busy the

entire winter. This large increase in the work is espec
ialiy caused by the success of the street car motor lately

brought out. Several roads have been equipped already

and their operation has proved to give great satisfaction.

The manufacture of alternating current apparatus has also

gained considerably and the new Westinghouse system of

alternating current arc lighting is rapidly becoming a pop-
ular method of illumination. Among the contracts the

company has recently obtained are St. Paul, Minn., for an
increase of apparatus to the extent of three thousand in-

candescent lights capacity; Arlington Heights, Texas, five

hundred lights; Rochester, Pa., an increase of 'mz hun-
dred lights; and Colorado Springs, Colorado, an increase

of fifteen hundred lights.

The Detroit Electrical Works have recently issued a cir-

cular letter calling attention to the features of their electric

street railway apparatus. This company, as is well known,
is exploiting the Rae system. The characteristic feature of

the Kae system is a single motor geared to both axles, a
construction which permits the use of large wearing parts,

slow speed of armature shaft, and therefore, reduced fric-

tion and long life. The peculiar manner of mounting the
motor secures perfect insulation between the motor and
truck, eliminating all electrical strain. Tne company
claims that it has not lost from any electrical cause at any
time, an armature or field upon any of the cars it has
equipped. The company also states that during the past

six months it has not lost an armature or field upon any
motor from any cause. The Detroit Electrical Works have
their apparatus in use on the following named roads:

East Detroit i^ Grosse Point railway, Detroit, Mich., four

cars; Highland Park Electric railway, Detroit, Mich., four

cars; ('itizens' Street Railway company, Elkhart, Ind.,

seven cars; Adrian Electric Belt railway, Adrian, Mich,
four cars: Decatur Electric Street railway, Decatur, III.,

four cars; Sault Ste. Marie Street railway, Sault Ste-

Marie, Mich., five cars; Fort Worth Land k. Street Rail-

way company, I'ort Worth, Tex, fifteen cars; Saginaw
Union Street railway, Saginaw, Mich., twenty-five cars;

Calumet Electric railway. Chicago. 111., three cars.

Electrical Patents.

hsned Srpl. 16, iSi>o.

436.334. Telephone. William Burnley, North East, Pa.

43*^.335- Telephone. William Burnley, North East, Pa.

436,354 Electric Cigar Lighter. Mortimer M. llayden.

New York, N. V.

43'J.37i' Railway Signal. Preston C. Morse, Natick,
and Henry D. Winton, Wellesley Hills, Mass.

43*J.3S7- Socket for Incandescent Electric Lamps. Horace
E. Swift, Boston, Mass.

436. 40S. Dynamo-Electric Machine. Stephen D. Field,

\'onkers, N. Y.
The invention comprises a single dynamo electric

machine of shunt wound character having its arma
lure composed of two or more independent wind-
ings, each complete winding connected with its own
separate commutator on the shaft and having its own
collecting brushes, the field being composed of a

number of shunt windings forming each a propor-
tionate part of the total field and each pair of brushes
forming the terminals of one of the working circuits

of the multiplex system.

436.410. Eleectro Magnetic Bell. John Geary, Philadel-
phia, Pa.

436,412. Electrical Switch. Frederick D'A. Goold,
New York, N. Y.

436,425. Electi;ic Railway. Hosea W. Libby, Boston,
Mass.

436,432. Electric Conductor. William E. Oehrie, Phila-
delphia, Pa.

The insulating material is coated with a composition
consisting of alum, borax, magnesia, French chalk,
plaster of Paris, and silicate of soda.

436.439. Electric Motor Car. William Robinson, Boston,
Mass.

436.440. Electric Motor Car. William Robinson, Boston,
Mass.

436,465. Arc Lamp. ChaHes A. Tucker, Islip, N. Y.
Claim one reads as follows:

"A device for regulating electric arc light carbons,
consisting of a support for the carbon holder which
will retain the same in any desired position firmly but
not immovably, a bearing adjusted to such carbon
holder, and a suitable part capable of being expanded
by heat and contracted by cold, as a rod of metal,
one part of which is held rigidly in position and
another part of which is adjusted to operate upon
such bearing, in combination with a suitable shunt
adapted to divert the current from the carbon circuit

into the expansible part as the resistance in the carbon
circuit increases, and thereby to expand such expan-
sible part and force the carbon rods together to the
desired distance."

436,512. Telephone. S. Lloyd Wiegand, Philadelphia,
Pa.

436.513- Telephone. S. Lloyd Wiegand, Philadelphia,
Pa.

436.514- Telephone Relay S Lloyd Wiegand, Phila-

delphia, Pa.

436,516. Galvanic Battery. John F. Wollensak and
William E. Gill, Chicago, 111.

The claim is given:

"In open circuit batteries, the combination of a cup
having holes through its sides, a carbon stick having
a hole in a position and direction to be brought into a
line with the ho'es in the cup, and a pin of non-con-
ducting material passing through the holes in the cup
and stick."

436,519- Method of Electrically Heating Bars, etc., for
Welding and Working Purposes. Mark W. Dewey,
Syracuse, N. Y.

436560. Electro Mechanical Gong. George Doyle,
Watertown, Mass.

436,571. Trolley for Electrical Railways. David A.
Ainslie, Richmond, Ya.

The invention relates to a contact device or trolley

for the separate motor cars of electric railways, and its

purpose is to establish electrical connection between
the eleva'ed current supply wire or conductor, and the
motor of the car.

436,602. Storage Battery. William B. Hollingshead.
Bronxville, N. Y.

433 640. Electrical Automatic Fire Alarm System. Wil-
liam F. Singer, Carthage, N. Y.

436,677. Electrical Head Light. James Thorne and
Ebenezer B. Burr, London, England.

436,717. Holder for Telephone Receivers. Jehiel T.
Moore, Minneapolis, Minn.

436,728. Motor Armature Car Wheels. Edmund Wage-
mann. Little Rock, Ark.

The second claim reads:

"In an electric car, the combination of car wheels
provided with motor armatures lying within the tires

of the wheels and attached thereto, and field magnets
parallel to the axles of the wheels, and having pole
pieces at each end and within inductive proximity to

the said armatures."

436,733 Insulating Material. James W. Easton, New
York, N. Y.

436,740. Printing Telegraph. John B Odell, Chicago,
III.

436,742. Electric Motor Car. William Robinson, Bos-
ton, Mass.

Claim two is:

"In a motor car or truck, the combination of the
main frame, a driving axle with its wheels, and a
motor arranged to drive the same, said motor and axle
being arranged to swivel around a vertical axis rela-

tively to said main frame."

436.743- Electric Motor Car. Wifliara Robinson, Bos-
ton, Mass.

436,747- Municipal Signaling Apparatus. Joseph W.
Stover, Brooklyn, N. Y.
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EtiOENE F.. Phillips, Ptesident. W. H. Sawtkb, seo'j and Electrician.

AMERICAIT ELECTRICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
MaSttet Wire, Office aud Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
'" ' Incandescent Cords.

FARADAY CABLES.
New York Office. 10 Cortlancit Street.

p. €. ACKEBnAN, Agent*'

Eugene F. Phillips, President. John Cakeoll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(I,IIIIITKD.)

Office and
Factory.̂ 1st. Gabriel Locks, Montreal, Canada.

- MANUFACTURERS OP—

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

AU. SIZES

AND
QT]AI.ITI£SMICA

For Electrical Purposes.

EUGENE MUNSELL & 00..

218 'Water St., New York.

MftKE

Anythine
IN BRASS

HE TuBMER Brass Works

4 LA5ALL&AVC

CHICAGO.

LONG LIFE,
High Efficiency, A CONSTANT

And Beautiful
LIGHT.

The SUNBEAM is a SUCCESS.

THE SDNBEAM INCANDESCENT LAMP CO., CHICAGO, H.L.

FARADAY CABLES.

THE "CI^ILRK^'l TSTIRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Insphctob of the Boston Fire Underwriters' Union, under date of Marcfi

W, 1S86, he Bays : " A Tlioroughly Reliable aud Desirable Wire in Every Kespect."

The robber used In Insnlatlng our wires and cables Is specially chemically prepared, and is guaranteed
to Je waterproof, and will not deteriorate^ oxidize or cracky and will remain flexible In extreme cold weather
and not affected by heat. The Insulation la protected from mechanical Injury by one or more braids and the

whole slicked with Clark's Patent Compound, which la water, oil, add and, to a very great extent, fire proof.

Out insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of Insulation for Telegraph, Telephone and Electric Lignts from stocK. Cables mad«
MJ order.

EASTERN ELECTRIC CABLE COMPANY,
^ 61 and 63 Hampshiro Street, Boston, Mass.
HENRY A- CLAEK, General Manager. HERBEET H. ETJSTIS, Electrician

ma:IB

Crocker-Wheeler
PERFECTED MOTORS

Develop Full Power at Half Ihe Speed of other

Makes and are, Therefore, Noiseless.

WORKS:
14tli, Washington and i3th Streets,

NEW YORK.

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PUAE OAK LEATHER BELTING.

Oar light Double Dynamo Belts are always made &om centers of "whole

hides extra stretched.

f W. H. SALISBURY & CO^ ChlcafiO, 111.

A. H. GARDINER CO., MUwaukee, WIb.
TODD & STANLEY CO., St. Louie, Mo.
ENGLISH, MORSE & CO., Kane as City, Mo.

( Main House, Indianapolis.
E. C. ATKXNS & CO., ^ Branch House, Memphis, Tenn.

( " " Chattanooga, Tenn.

•^^ESTES&IT -A-O-B^TTS :

Is the recognized Best Substitute
for Hard Rubber in the market, and

need by the leading Electrical Houses
in the counlry. We manufacture all

kinds of

mmm mmiii,
also Sheets (which can he sawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles. Cut-Outs. Beli Boxes,

Annunciator Dials and Handles. Push

Buttons, etc.

We Clam to Manafaeture THE VERY MATEBIAL Wanted by the Electric Trade. Send for EstiraateB and Prices.

THE FIBRONE MFG. CO.,
Office, 35 Warren St. Faetory, 30O and 303 Monroe t«t., KEAT YOBS.

sLON/;.

_THADE tdABK.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOST.

THE OKONITE COMPANY, - - - 1 3 Park Row, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

'i;|«T|Ti\f' ELECTRIC MANUFACTURING CO.,
^J^^^^r^m^" & MANUFACTURERS OF

AUTOMATIC. FLECTBIC MOTORS
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect MegiOation, Superior Workmanship, Ease of

Management, Memarkable Simplicity, Etc, Etc,

DirZffAIKEO ^ ZSIxXSCTRIC ^ IVIACHINES
For Electroplating, Electrotyping, Copper Eefining, Etc.

DDAWnn nmnri new YORK, 33 church St. boston, m Arch St. PHILADELPHIA, SOSOcmmerce St.

DuArlljIl UlllulJi KANSAS Cirr. Rialto Building. NEW ORLEANS, 73 Customhouse St. CHICAGO, 329 Booliery Building.

The EDDY ELECTRIC MFC. CO., - Windsor. Conn,
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Established in 1861.

^- E. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD SLICTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH BTORB

2134 Michigan Avenue.

MANUFACTURERS OF AND DEALERS IN

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric lAght and Street Railway Goods a Specialty.

I^EXO FOR CATAIiOCHJK ASP SPKCIAIi PBICES.

WAATED.—Draftsman for detail-

ing, principally in electrical work, by

electrical manufacturer in Chicago. One

with tcchn'caleduca' Ion preferred. Wages

^12.Oh per week. Address, wiih age and

particulais, Hilonatt,
Western Elbctbichn.

F0REE(4a)BAIN,
<9 84 IMARKET ST., CHICAGO,

Electrical Expert^

DESI6NER AND MANUFACTURER.

Special and Experimental
MACHINERY.

Large Dynamos and Motors for Special Work
built 10 Order. Coal Mining Ilanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

SYNOVIAL DYNAMO OIL.
SECOND TO NONE.

Free from ^m or adds. By refllterlDg can be
need contlnaally, Adooted by the largest Elec-
tric Plant? of the Weet.'

S. TAUSSIG, Agt.. 45 River St., Chicago.

Write for Prices and Samples.

Vnil 11^^"^ ^ mistake if von don't buy your Electrical

I UU Supplies Ironi E. ts. ¥., Clevelanu. U.

I.OOK AT THE!$£ PRICES :

$2.00 Dry Batteries, large size. fO.83; J2.00 Inm Box
Bells, ;i-lncli, 41tc.; 15c. JfcJronze Push Buttons, 25c.; 25c.

Wood Push Buttons, assorted. Ic: 50c. Switches, one
point, 10c. ; 40c. Bell Hangers' Staples, per lb. 9c. ; ?1.00

Leclanche Batteries, best made, 44c. ;
?3.15Spark Colls,

8 Inches, $1.50; $10.00 Medical Batteries, $3.50. Send
lor Catalogue No. 0.

Fletcher & Fletcher Electric Co., Cleveland, 0.

FRANK T. BROWN, Late

PRlliCIPAL EXAMINER ELECTRICITY,

D. S,PATE1IT OFFICE, "o^o-

Bitterwortli, Hall, Brown & Smitli,

patent A-ttomeys,

26-26 HONORE BUILDING, - • CHICAGO.

Two complete sets oi U. S. Electrical Patents.

Onel5-light 50 TOlt
One 25-light 60 Tolt
One 50-light 50 volt
One75-light 110 Toit

One 100-light 110 volt
One 150-lighl 110 volt

Including Lamps and

Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Holders.

I. W. COLBURN & GO.
FITCHBURC, MASS.

ELECTRIC MERCHANDISE CO
II Adams St., PunraTe'lin,, CHICAGO, ILL

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
Catalosues Furnished. Correspondence feSollclted,

Office and Salesroom. 1 1 Adams Street.

W.R.MASON, General Manager.

Stllwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE ui Steam

Boilers. Catalogue on application.

STIL^Ll&BIERCEMFG.CO.,

DAYTON, OHIO.

HENRY C. EDDY,
MANDPACTURER'S AGENT,

Electrical Goods and MacbiQery,

Room 22, 1 70 La Salle Si . CHICAGO.

INCANDESCENT and ARC LIGHTING
and MOTORS.

Isolated Lighting a Specialty.

H.H.HUMPHREY,
1034 New York Life Balldine.

Contr.icUDi? ana nUAUA UCD
ConaultlnB Electrical EiiBlneer. UMAnAi lltB.

"Improved" Automatic Burner.

PATENT LIFTOFER PENDANT BDRNER,

ADTOMATIC BDRNER KEYS.

SPARK COILS.

DESK PDSH BUTTONS

1i iI|SH|ffi EMPIRE CHINA WORKS,
144 to 156 Green St., GreeiPoittt, Brooklyn, E. D., N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Bases. Cat-Oat Boxe*, Cleats. Circnit Breakers,
Bashlnss, Knobs and otiier Insulators.

The tody of our goods Is made non-coTiduc(ive. Our ware Is the most
dense and is coneequently ihe most non-absorbent that can be prodnced,
being theTKUB BARD PORCELAIN.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETERS

For Direct and Alternating^ Currents.

QUEEN'S "^^SS^bTn^/tMn testing SETS
"y^itli Q-a.lTra.nometers-

^^We pay special attention to recalibrating Ammeters and
voltmeters.

Send for.Catalogne 1--60 of Electric Test Instruments.

QUEEN & CO., PHILADELPHIA.

REGULATIDN-DURABILITY*

km^ SIMPLjCLTY-SELF-CDNTAINED-

IHftNitMyfe THE JOHN T.HOYE MFC CO. BUFFALO. N.Y.

FAIRBANKS, MORSE ^ CO
St. Lojis, Chicagi, K insas City, Denver, Omaha,

1
St. Paul

G. A. HARMOUNT,
MANAliUlt

MONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN CKNERAL

ELECTRICAL SUPPLIES
WF.ssTEitN a<;k\t fob

ALFRED F. MOORE
(1-><TABLISI1K11 l.s-iHi

ELEGTRIGAL WIRES AND GABLES.
Klt'otric fiii^lit, Annunciator and OHii-e Wires. Incandusceut and Battery CordS;

funl, every kind of Wire known lo the Klectriciil Trade.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEL.E:-BRAXED "WATER WIIEKr. as particularly adapted to their use.

on account of its remarkably steady motion, nisrli Speed
and great Efficiency, and larpre Capacity, for its diameter,
being double the PoM'er of most wheels of same diameter. It is used by a

, uumber of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest pfr cent, of use-

ful effect c^uaranteed.
i^EAfD FOB CATALO<.iire AND PARTICULARS.

Our Horizontal "Victor" is highly recommended, as no gea.:: are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VECXOI?.
TURB1I\ES arranged on a horizontal shaft with Cast-Iron Flume, Drafi
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantia! cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

/^i /^D1^ iTADRON CO., MAKERS OF HIGH -GRADE

BLECKFRT & NFLSON,
MAXUFACTUREBS OF

Electric LigM and Comliination Fiitnies,

We make a ppecialty of farniehln? the trade with
Electric Brackets, Electroliers, Poitables, Com-
bination Brackets, and small fixtures of all kinds.
Being manufacturers we can give lowest prices.

OFFICE AND FACTORT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

E

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH, MORSE & GO.

WM. S- TURNER. J. LESTER WOODBEIDGE.

VffOODBRIDGE A TURNER^
Electrical Engineers and Contractors.

COMPEiETB! BttCIPlUBlST OF ELECTRIC BAIIiTVAlTS.
Steam Plants lor Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Bnbmitted,
74 Ooz"tl<«.aic3.'t Street. 'SS'o'^xr "^Tox-ls..

ELECTRICAL WOOD.

Telegrapli _
Telephone t CROSS L ARMS
Electric Light | E

C. H. HOLMES & CO.,
Koom 410, Com'l Ttld'gr. St, LniuR. Mo.

LAMINAB FIBRE
A perfect substitute' for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St,, Boston, Mass.

Incanilesciint Lamp Co.,
I9l2--i9l40live Street, St. Louis, Mo.,

MASUFACTUBERS OF

IHCAHDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send as a trial order. Satisfaction Guaranteed,

^zi.17- XWXa.ZLTxfa.ot-u.rex-s of Z^iii^e Ooiapeir ^eaaa.f>ere<£!. fox-

Brush Copper, Commutator Bars, Copper ISlre, Gear Pinions, Trolley Wheels, Bearings.
General OfSce and Factory, NORTH EAST, PA.
Fastem Sales Office, 35 Broadway. NE'W TORK.

Western Sales C ffice, 225 Dearborn St., CHICAGO.
North \irestern Sales Agent. G. W- 'Williams, S ETROIT. MICH.

HOLiaiES, BOOTH & HJ5LYIDENS,
FACTORIES: WATERBURY, CONN.

BIANITFAGTUKKBIS OF

BARZ: AND INS17X«ATJE:Z> TTiriRXS.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting, Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combinatioti Fixtures. Gas Fixtures.

Our Establishment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of Zl^'^.A.M^SIS, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE A^ORKS,
No. 1426 CALLOWHILL STREET, PHILADELPHIA, PA,

DOUBLE ARC LAMPS.
No finely geared clock work.* No close fitting sliding solenoid cores.

No steel pinions or pivots to rust and stick. No gearing to clog with dust.

Practically and Theoretically the simplest and best constructed Double Arc Lamp.

The ONLY DOUBLE ARC LAMP MANUFACTURED tor both High and Low Tension Currents.

We offer to furnish Companies uslog high or low tension systems with new double aic lamps, guaranteed to work satisfactorily, and
with guarantee against less on account of suits for alleged infringement of patents.

WESTERN ELECTRIC COMPANY,
CHICACiO, XEW VORK, liOHTDOST, ANTWERP, BERLIHf, PARIS.

The New American Turbine Water Wheel.
PAETIOULAELT ADAPTED TO DEIVDfG

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high eiBcIenoy at all stages of gate, steadiness of motion and

easy working gate, the con traction of which makes It the most sensi-

tive to the action of a governor of any wheel on the market.

Cpun pnp PATAI nPIIP I'lustratlng various styles of setting
on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS GO.,
SUCCESSORS TO |^ Jt \g '^^\ WLU ^\

STOUT, ]I1IL,LS Jt TEHPLiE, U fKt I v/ 111 , W.

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP 0! all makes, a relic of

the Past, Ihat vanishes before the new

^'Triple" Carbon Lamp
ADtPTED FOR iLL DAT OR ALL NIGHT LICETING,

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very soniall eont.

Fully protected by XJ. S. and Foreign Letters Patent.

Send foe Further PAKTictJLARs to the

SPERRY ELECTRIC CO.,

lo.t to ao7
I'.VSIAI, ST.,

CHICAGO.

mmm tubes m whistles.
,

Oral, Electric. Pneumatic, and Mechanical 5

ANNUNCIATORS AND BELLS

W. R. OSTRANDER & CO.,
2 ( , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyn, N. Y.

9^ Scod for Naw Catalogue, out August 1st.

'"'EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

EI.ECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.
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The EVANS SYSTEM of DRIVING DYNAMOS.
L,TST OV PARTIES WHO HAVE ADOPTED THIS SYSTEM:

City of Boston, Water Department, Chestnut Hill, Msss.
City of Boston, Sewerage Department, Dorchester, Mass.
Pettee Machine Works, Wewton Upper Falls, Mass.
Morgan Eogineering Co., Alliance, Ohio.
Fltchburg Steam Engine Co., Fitehburg, Mass.
Portland Steam Packet Co., S. S. Portland.
Metropolitan Steamship Co., S. S. H. M. Whitney.
Chas. L. Seabury, yacht " Aztec."

Sboe and Leather Exchange, Boston, Mass.
Cocheco Manufacturing Co., Dover, N. H.
Hospital Cottages for Children, Baldwinsvllle, Mass.
Pennsylvania R. R. Co., Shops, Altocns, Pa.
Steamship Naugatuck.
Vanderbilt Building, New York.
William Tod & Co., Tounsstown, Ohio.

Am. Waltham Watch Co., Waltham, Mass. S^amleES Rubbsr Co., New Haven, Conn.

.A.GOxt.iEio.^^rxxia'Gt ott'eiei. a,ooo

C. F. Hovey & Co., Boston.
P. S. Malcolm, Portland, Oregon.
Chatham Hotel, Chatham, Mass.
Waltham Gas Co., Waltham, Mass.
Union Electric Light Co., Franklin, Mass.
Florence Electric Light Co., Florence, Ala.
Hutchinson Water, L'ght & Power Co., Hutchinson, Kan.
Walworth Light and Power Co., Boston, Mass.
North Attleboro Steam and Electric Co., Attleboro, Mats.
Jamestown Electric Light and Power Co., Jamestown, N.

"

Weymouth Lieht and Power Co., E. Weymouth. Ma?s.
Leavenworth Electric Light Co., Leavenworth, Kan.
Wlllimantic Electric Light Co., Willlmantic, Conn.
Towanda Electric Light Co., Towanda, Pa.
M. C. D'zer'& Co., Weymouth, Mass.
Derby Gas Co., Derby, Oonn.

THE EVANS FRICTION CONE CO., 85 Water St., BOSTON. X'S^S'^

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We Will Send Free, Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Malce a Cheap Battery
And how to operate them. Any intelligent

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison,

W. D. Saegent, Preeident. John A. Baeebtt, Vice-President and Cons. Electrician.
E. H. Cutler, Treaaurer and Manager. Feank A. Pebbet, Electrician.

THE ELEKTRON MFG. CO.
79 and 8 1 Washington St., Brooklyn, N. Y.,

f

-BIAKUPACTUREBS OF THE -

PERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

ImM Mi MapetsHIGHEST

AWARD
AT

PARIS

EXPOSITION

OF SOFTEST CHARCOAL IBON,

BT MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtained tban Is posallile
otlierTFlse.

Automatic Motors oi all sizes and for alt pur.
poses, Automatic Dniamos
for Incandescent Electric

laim^Tnt^^rt-i LlgbtlDg. Isolstcd Plants
Cr "^'for Stores, Factories, etc.,

*i£=3 ^ a specialty, Molstm-e-proof
jlj^ Motors and Dynamos for
" ~ use in Mines and damp

places.

John A. Roeblings Sons Co.,
AC^XO'TTF'.^Oa^XTZl.EIZt.S OIF

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-

vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE. 171-173 LAKE STREET. CHICAGO. ILL.
I

Works, Trenton, N. J.

f }

GEO. C. BAILEY, Manager.
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THE BUTLER HARD RUBBER CO.,
33 nv^orcer Streo-t, 3>Jo-v7v

POWSKSS SIPEHIOR ADVAKTAWKS IX THE JIAWITFAUTDBE OK

Esi (viiillii in articles adapted to electrical indur-triis, having obtained the xolerlglit to manvfactare HARD
KUtiBEh. tinder the valuable Patents granted to H'lLLl^U KIEL.

All cperatlons of sawing, cutting, turning and polishing our new standards of

SU p pT 19 rtO A N n T 1JR I N €\ ''^.n be performed with a large reduction in the wear and tear of tools, and considerable saving of labor.• ^ ^ y » \^ \^ r^ iW *^ I *# h^ I» X4 Our new standards are of a richer black throughout, not subject lo change in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
8till rrmaiii 1h<- most satisfartory and cheapest in the market, nmeqnaled for streneth, dnrabillt}-, Insulation and resistance to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION NANDFAGTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FRANKLIN S. CARTER. CII iS W. WILKINS.
— TRADING AS

B. WARD W LKINS

PARTRICK ^ CARTER,
Manufacturers of and Dealers In Every Description of

Electrical Supplies.
SOLE PROI-RIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS AND DUR6LAR ALARMS,

1 14 S. Second St., - Philadelphia, Pa.
BSTABLISHBD 1867.

Calaloeaes and Discount (Sheets ivill be sent to those In the trade
upon receipt of application and business card.

SPEIGIAL AGRNTS
FOn THE SALE OF

PARTRICK & CARTER'S
Patent Needle Annunciators

and Supplies.

DNITED EDISON MFG. CO, - San Francisco, Cal.

N. WEST. ELEC. SDPPLY & CONS. CO., - Seattle, Wash.

WOLFE ELECTRICAL CO,, - Omaha, Neb.

SODTHERN DIST. TEL. & ELEC. CO., - Birmlngliani, Ala.

THE STANDARD CARDDN CD.,
CLEVELAND,

OHIO.
IVIanufacturers of Electric Lilght Carbons and 'Battery Material.

^1- •t^

SCHUYLER APPARATUS
IF TOU WANT THB BEST

Arc t/iglxting ^^^tem.

Office and Factory, MIDDLETOWN, CONN,

Western Office, Room 456,
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TRADE MAf^k-

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in Everything XHaSCTRICAIx.

okonnejmi^Manson SOUTHERN ELECTRICAL SUPPLY CO , locusm , ST. LOUIS, MO.

Primary Batteries
FOR

Honsebolf! Experimental, Scientific and otlier Purposes.

^AMES H. MASON,
MASPFACTDRISe ELECTRICIAS,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligliting.

GREAT IMPROVEMENTS.

Ouaranteeft as representedl.

These Batteries are in practical use,

and giving perfect satisfaction.

BARNES' FOOT
POWER LATHES.

Earnes' Foot Power Lathes, 10 different

styles and sizes, suitable for all classes of
work from the Blacksmith to the Jeweler_
There is no application of foot power

___^
equal to the Patent Velocipede, used with

^'^ these lathes. Thousands of them ai-e in

1 u.-L- in iliL- r^hops of metal and wood workers.

,
1; \Vrir»lley, of Grand Rapids, Mich., savs: "I ivish to say

that 1 have i>wneU and used two of your No. 6 foot power lathes
now about liveyears. The tools have been put to hai-d and con-
tinuous work in ray laboratory, and it jrives me pleasure to say

J that up to this time.no repaii-s of any kind whatever have been
needed. Indeed the tnols are nil and more than what you claim for them.

My time is devoted exclusively to invention and experimental work in electricity. In doing this it is neces-
sary to have accuracy, and wide range of adaptation to different work. Your excellent lathes and superb foot
power is all thatcoufd be desired by any one in need of a hrst:ciasstool,"

Send for catalogue of wood and metal workei-s' outfits.

W, F. & JOHN BIRNES CO., No. 7^! Ruby St., Rockl'ord, 111.

SAFETY SEAMLESS bubbeb cbvebed WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Elglltll St., ST. LOUIS.

EXCELSIOR ELECTRIC 00.
UANIIFACTDBEBS OF

Arc Bfld incandoscoHt Apparatus
FOR LIGHTING,

Arc«lncandescent Motors,
Electro-Plating and Electro-Deposition Macliines.

Distinctive Features

LIGHTEST WEIGHT, LiRGEST OUTPDT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW -FORK OFFICE:

115 BROADWAY, NEW YORK
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over lO.OUO MotorM in netiinl oprrntioii.

:F.A.Jsr oxjTif'iTS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipments Machine Shops, Print"

ing Offices, Factories and Entire
Buildings with Electric Power.

NEW ENGLiliD OFFICE, 63 OllYer St., BOSTON. PHIL4DELPBIA OFFICE, 38 S. Fcnrth St. CHICAGO OFFICE, PhoeDix Bnildlng.

C. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

BALL
Standard.

Cross Conipound.

Xriple Expansion.

Tandem Compound

'c"uTo'^'ENGINE
SELLING AGENTS:

C. R. VINCENT & CO.,
15 Cortlandt Street, NEW YORK.

J. W. PARKER,
38 So. Fourth Street, PHILADELPHIA, PA.

COGLEY & VATER;
'

224 Washington Avenue, MINNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Home Insurance Buiid'g, CHICAGO, ILL.

OMAHA ENGINEERING COMPANY,
Sheeley Building, OMAHA, NEB;

KANSAS CITY ENGINEERING CO.
KANSAS CITY, MO.

ENGINES for Electric Railways and Electric LrcHTiNC.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.

EDISON MANUFACTURING CO.
>

EDISON'LALANDE BATTERY.
(UNDER AUTHORITY OF THOMAS A. EDISON.)

JIANUFACTURERS OF

PRIMARY BATTERIES for TELEGRAPH "MAINS" and "LOCALS,"

ELECTRIC MOTORS, TELEPHONE TRANSMITTERS,
ELECTRO-PLATING, ELECTRO-MEDICAL INSTRUMENTS,

ANNUNCIATORS AND BURGLAR ALARMS
AND ALL CLASSES OF CLOSED AND OPEN CIRCUIT WORK.

All dealer)* in Electrical Sapplies keep, or slionid keep, thexe Cells in stock. If nnable to purchase from dealers in your
vicinity, conimnnicate n'ith

JAMES F. KELLY,
General Sales

Assent, 1 9 Dey St., NEW YORK.
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DERIVATION OF PRACTICAL ELECTRICAL UNITS.
By Lieut. F. B. Badt and Prof. H. S. Caehaet.

F=>i=2^F=.A.irD, :?'s c=:E:^^^^^.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-
traits and BiO(5RAPHiEsof Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,
Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Found,

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111.

THE FOREST

LAMP HANCER,

ADVANTAGES.

Lamps vbeD In position supported entirely by

cross vire or cable.

Cord is nsed only when raising or lowering

lamp.

Lamp insnlated from banger.

No strain on lamp connection.

No danger of lamp dropping by breaking or

cutting of cord.

Ease of operation.

Low price.

MANUFACTURED BY

Forest CilyElfictricfforts.

GENEVA, O.

HILL
Clutch Worl(s,
CLEVELAND, O.

COPTRIGHTED B? H. W. nrLL

EASTERN OFFICE.
18 Cortlandt St., - HEW YORK.

Engineering Office: 146 Franklin St.,

BOSTON.

CHICAGO: MIN.SEAPOLIS:
38 So. Canal St. 305 Kagota Building.

KANSAS CIQY:
1221 and I'iiS Union Avenne.

ELECTRIC LIGHT PLANTS
Designed, Erected aoJ Furnisfieii.

Send for new Catalogue Power
TranBmleBlOQ Machinery.

DR. RASSNER'S
JDRY BATTERY I
i»XcXoX«X«XoX«XtfoXoXoXoXoMoMoWoWoMsi

FOR OPEN CIRCUIT WORK.

|fT£N*ii

""^eMBEBit

No.
18.

17.

16.

15.

10.

19.

02.

The Batteries are now made in tlie following sizes:

Heisht. WinTH.
Rectangular (Double CeH), 7| in. 3J in. x 3i 'u.

7i '• 3f " X 1 j
•'

Ctlindkical (Enameled), 7 " 3 In. diam.
7 " 3
5i ' 3

Oval, Si " 3| in, x t| in.

Rectangui ae, 4A " 2i " x ^i "

SCHOVERLING, Sole Agent and Manufacturer,

111 Chambers St., Hew Tork,

ELECTRICAL WORDS, TERMS | PHRASES.
^y- 3E!E»"\7«rira" O". COXTSTOJXr, .A., IVE.

656 Pages. 397 Illustrations. Clotn Binding
This Dictionary 'ncludes close upon 2,500 distinct Words, Terms or Phrases. Each

of the great classes or divisions of electrical Investigation or utilization comes under
careful and exhaustive treatment. For some reasons it deserves rather to be
called an Encyclopaedia than a dictionary.

TheSchemeof Treatment is as follows

:

1st. The words, terms and phrases are Invariably followed by a short, concise

definition, giving the sense In which they are correctly employed.

2d. A general statement then follows of the Principles of Electrical Science on
which the definition Is founded.

Price, postage prepaid, to any part of the world, $2.50.
3d. When, from the complexity of the apparatus, or from other considerations,

it has been thought desirable to do so, an Illustration or Diagram of the apparatus is

given,
4th. To facilitate study, an elaborate system of Cross References has been adopted

so that it is as easy to find the definitions as ttie words, and aliases are readily detected
and'traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the

end that while the definitions and explanations shall be SATISFACTORY TO THE
EXPERT ELECTRICIAN, they shall also be SIMPLE AND INTELLIGIBLE to

those who have had no training at all in electricity, or are novices In the art.

6 X<j :x]sxx>si jsumiii^Gr,
PUBI.ISHING CO.,

- - - - oBcxo.^<»o. ix^x^xxaois.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

IT 18 UBZftUAXED FOR ECONOMY OF FDKL, K£OT7IiA&ITT 01
MOnOK, AND DP-RARTT.TTY IN UBl.

SOI-B BUIL.DBRS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

tt me for oar Catalomici^

MaDufactarerB of and Dealers in

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 ail 43 SOUTH JEFFERSON ST.

JOHN STEPHENSON CO.,
i_ir«TiTE:rD,

NEIAT YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.

»=£sS^

POND
ENCINEERIIMC CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE.

SPECIAliTlKS:—Armin^'ton & Sima Engines, Steel Boilers, Standard Rocking and Sheffield
Grates, Lowe Heater, Hoppea Purifier, Pond Separator, Blake Pump, Kortioi; Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

ELECTRICAL BOOKS

Send for New and Complele Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH 8c SEYMOUR.
C
O
M
P
o
u
N
D

WESTERN POWER CONSTRUCTION CO.,
gOBBKHPOWPBKCK BOHCITKD. 144 ADAMS ST.. CHICAGO.
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Endorsed by all users as the

BEST DYNAMO OILER IN THE MARKET

'^

TLGHT FEEb

Oil cup

dropping,
wnile

machinery

UNIQUE ICan be tnsfant/y\ EASILY BEO-

A[N!CE. \at will ofoperator
\

-j-q FILL.
MANl'FACTr ui-:i

THE WM. POWELL CO., CINCINNATI, 0,
i.ll;Cl'L.\ll,-i ANIJ I'KUK LISTS.

JPOKTBLR

festern Electrician

8 1.00.

GEORGE P. BARTON,

LAW OFFICE,
SS5 DEAKBOBN STREET,

CHICAGO, ILL.

Patent and Trademark Cases

C.B.HOLMES. WM.C. NICHOLS,
Ptest. & Genl. Mgr. Secretary «£ Treaenrer.

G.W. GRIFFIN,
Superintendent of ConBtructlon.

HazeltOD

Tripod

Boiler.

Is the quickest

genera'or of steam,

needs less repairs

than any other, and

is the most eco-

nomical boiler in

use.

mm \i)i Soiler So.,

170 TWENTY-SECOSD ST.,

CHICAGO, ILL.

Ca) Ma & Sl> Pa Ra Ra
The Northern Summer Resorts

of Wisconsin, Minnesota, Iowa and Dako-
ta, not forgetting the famouE' Excelsior
springs of Missouri, are more attractive

during the present season than ever before.

An illustrated Guide Book, descriptive

of a hundred or more of the choicest

spots of creation, on the lines of the
Chicago, Milwaukee & St. Paul R'y. will

be sent free upon application to A. V. H.
CiRPBNTEE, General Passenger Agent,
Chicago, 111.

W. N. HOBABT, Pres't. L. O. MADDtrs, Vic8-Pres't and Treas.

J. C. HoBABT, Sec'y.

J. H. ElCKERSHOPF, Snp^t.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Poier. ft Gomponnd and Yalveless.

ilKost perfect regulation

ever obtained.

)S3IAll PARTS REftUIRIM REPAIRS.

m ECCEiMEICS.

NO STUFFIM BOXES,

SO PISTON BODS.

INTERMl FRICTION A MIHIMDM.

ALL PARTS IKTER-

GHANGEABLE.

WBITE FOB,
CATALOGUM.

Tlie engine is perfectly balanced and self contained; all ^rearing sarfaces
are exceptionally large, making it tbe most perfect high speed engine bnllt.

THE TRIUMPH GOMPODND ENGINE CO.,
SOLE BUILDERS,

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, Oa
FRASER & CHALMERS, Agents, Salt Uke City, Utah; Helena, Mont.

Over 105 Boads operated under
Our System, and that Successfully,

both Financially and Electrically.

EDISON

COMPANY,
Edison Building, BROAD STREET,

NEW YORK CITY.

ELECTRIC STREET

RAILWAYS.
Our Electric systetn for Street Railways has been found to be the

most durable, reliable, economical and convenient.

New roads in course of construction going on in all parts of the

country.

Railroad Managers and O^^e*"* interested in this business

are earnestly requested to correspond with us, to get facts and data show-

ing the advantages and possibilities to be obtained by Electric Traction

over any other existing methods.

DISTRICT OFFICES.
NEW YORK, Edison Building.

SAN FRANCISCO, 112 Bush St.

PORTLAND, ORE., Fleischner BIdg.

TORONTO, CAN., Bank of Com. BIdg.

CHICAGO. Rialto Building.

NEW ORLEANS, Cotton Exchange.

DENVER, Masonic Building.

BOSTON, 38 Pearl St.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers

A ]!IOI>£L, RAIL.^t'AT.
The Burlington Route, C, B. & Q R.

R., operates 7,000 miles of road, with ter-

mini in Ohicago, St. Louis, St. Paul,
Omaha, Kansas City and Denver. For
speed, safety, comfort, equipment, track,

and efficient service it has no equal. The
Burlington gains new patrons, but loses

s. >^

MATERIAL. I/V^ WORKMANSHIP
OF TH t BEST.

BECK AUTOMATIC ENGINE.

^ Taylor Mf'g Co. Chambersburg.Pa. ^
'^ Complete SteaM Plants a Specialty-'^
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
ARE IN SUCCESSFUI. OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON. BROOKLYN, ALBANY. SYRACUSE. TOLEDO, CLEVELAND,

MILWAUKEE. INDIANAPOLIS.

DENVER,

_ ST. LOUIS. KANSAS CITY.

OMAHA. ST. PAUL and MINNEAPOLIS.

ATLANTA.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LICHTNINC DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

If you want to equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It was tised exolnsively by the West End Company, of Boston, last

w^inter, and is fully indorsed by them, and other companies w^ho have used it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

BOSTON,
Oao .^tlctntlo .A.-\7-&.

CHICACO, ST. PAUL,
•^03 SXtyJuG-y Stx*eet.
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Knapp Electrical Works
General 'Western Agents

Perkins Electric Lamp Ce.

ALL CANDLE POWERS.

TO FIT ANY SOCKET. ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

F=OH

TELEGBAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

GRIHSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COMPODND.

ELECTRICAL SUPPLIES OF EVERY DESCRIPTION.
-WE CAIiL SPECIAL, ATTENTION TO

THE DIAMOND

SWITCH AND FUSE BOX,

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

j Franklin St. CHICAGO, ILL.
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C/uCa^o
TT^ESTElien^ -^CS-ZBH^TS.

HABIRSHAW WIRES, GABLES «nd CORES.

A HIGH GMDE OF BUBBEB IHSULiTION.
[CONTINUED FROM LAST WEEK.]

In our advertisement of August 30, we referred to the quality of Habirshaw

Insulation, giving some letters from both experts and users. The week following we
gave a list showing a few places where it had been used. The next week we illustrated

some of the cores in the installations referred to. Last week we made some general

statements in reference to superiority of insulated wires. -

This week we wish to call attention to a simple test we have had made of all of

the diiferent rubber insulations. ^, . , .„,.•.•The accompanying cuts represent the characteristic results

of a qualitative test on the composition of 13 samples of so-

called rubber wires. Tills test was made by removing the
QUter covering of each sample—all braid, paint, etc.—and then
paring olT the insulating material antl putting in a bottle with
naphtha. The action of uaplitha on 'rubber" wire coveringis
briefly as follows:

1.—To swell the rubber without dissolving.
3.—By this action to loosen and precipitate mineral im-

purities and adulterations to some extent.
3.—To dissolve waxes, ozokerites, oil compounds, etc.

This test, while by no means exhaustive, is more instructive

and valuable than any single test that can be applied in the

laboratory—far more valuable tlian insulation tests—and when
the final rub, the test of time, cannot be awaited it will serve
to show the ridiculous pretensions of the makers of many
"Best Uul'ber Wires."
Our samples, in the test here illustrated at the end of three

months, included all the well-known gum insulations in the

market (we dislike to say "liubher") and some not so well

known, which are none the worse for that.

Number of samples represented by Fig. 1 1

Chara<'ter, clciir li<iuor, very heavy white mineral deposit.

Showing the compound to be heavily adulterated with
white lead.

Number of samples represented by Fig. 2 s

Cliaracter, inky black liquor from dissolved gums, oils or

resins, other than rubber.
Number of sanq)lcs represc-nted by Fig. 3 '•)

Character, black or dirty lirpior. Abundant (chalky ur

ilirty mineral deposit.

Number of sanqdes represented bv Fig. 4 1

C:ontent.s, all kinds of HABIU^HAW.
(!haraet.er, clear litjuor showing absence of gums, oils or

resins, other than rubber No deposit, showing absence of

dirt or mineral impurity. —
Number of samples tested . 13

Pure Para Rubber is the only Organic Substance used in the

Habirshaw Insulation.

The Habirshaw insulation fulfills all requirements in places demanding: the
" BEST," and in that field finds no successful competitors.
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II!n iiEciucmm
. STILL CLAIMS THE EXCLUSIVE RICHT TO MANUFACTURE,

SELL OR USE

iiniLimmm \xm.

AGAIN SUCCESSFUL
THE BRUSH ELECTRIC COMPANY

vs.
THE WESTERN ELECTRIC LIGHT & POWER COMPANF, et al.

(Western Electric System.)

Opinion by Judges Brown and Ricks in the United States Circuit Court for the
Northern District of Ohio, filed August 16, 1890:

"Any dissimultaneous arc forming separation by mechanism resulting in the suc-
"cessive burning of the carbons, is an infringement of the Brush patent."

So called double fixed carbon, three carbon or flat carbon lamps are crude
and unsatisfactory.

The Court says:
"Defendants experts are constrained to admit, not only that Brush was the first to

"invent the principle of substitution in his double carbon lamp, but that the Western
"Electric Company could not successfully compete with the companies using his patent,
"in furnishing all night electric lighting plants unless it could provide double carbon
"lamps to its customers."

"We should have felt fully justified in disposing of this case by a simple reference to
"the opinion of Judge Qresham in the Brush Electric Company vs. The Ft. Wayne Electric
"Light Company, in which the same construction was placed upon the Brush patent, but
"in view of the importance of the questions involved, and of the elaborate preparation of
"counsel, we have deemed it proper to give it an independent consideration."

"We are clearly of opinion that complainant is entitled to relief in this case, and a
"decree will, therefore, be entered for an injunction, and the usual reference to a Master
"to assess and report its damages."

BRUSH APPARATUS ALWAYS RELIABLE.

ARC AND INCANDESCENT LIGHTING SYSTEMS,

ELECTRIC MOTORS, GENERATORS, ETC, ETC.

THE BRUSH ELECTRIC CO.,
CDI-ilCD-
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FORT WAYNE ELECTRIC CO
9IAKl!FACTL'BER!S OF THE

Slattern Iniiuclioii Sistem of Long Distance
INCANDESCENT LIOS-HTING.

L.TiTi3 •r:^n

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE

:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO.
PHLLADELPHIA, -

PITTSBURaH,
DETROIT, MICH., -

SAN FRANCISCO, 35
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

- 633 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., - AND - BROOKLYN, N. Y.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
UAinrFACTTIBEBS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from,

M6H.P.to60H.P.

The supremacy of -THE BAXTER cr all others has been Ihoroughly established,

and we are now prepared to fill Orders promptly.

Uxrory AXotox- ±m G^u.A.x-M,xxteed.
Send for Price I,i8ta and Testimoniala. Addreea,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS.H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III.

THE MITCHELL VANCE CO.,
(Snceessora to JIITCHEX,!,, XAVCKA CO.)

DESIGNERS AND MAKERS OF

ARTISTIC ELECTROLIERS AND COMBINATION FIXTDRES.

Having no Special Agent

in Chicago for our

Goods, we Solicit Cor-

respondence from

Buyers, which

we Promptly Answer.

Combination Fixtnres,

Electroliers, Brackets.

Pendants, Reflectors,

Architects' and Decora-

tors' Designs and

Suggestions Carried Out

with Fidelity

to the given Motive.

Insulating Joints,

and All Fittings for

Incandescent Ligbting,

MANUFACTORY, SALESROOM,
24 and 25th St. and IDth Ave., 836-38 Broadway and 13th Si,

NEW YORK CITY.
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Ireson's Self-Adjusting Leather-Link Belting.

Pstd. H"ov. 16. '86.

Especially Bdapt«d for
all Blectricparpoaes and
other tdgh-spoeamachin-
ery.

Send for Ireson's lUas-

trated Treaties on Self-

Adjusting Leather Link

Belting, foxnlshed gra-

tnltonaly.

Manfd by CHARLES L. IRESON, 97 High St., Boston, Mass.

CABLES ^'^^'^'^ Mroads,

111 twTr r'"
Telephone and Telegraph,

WIRES Electric Lights.

STANDARD UNDERGROUND GABLE GO.,
NEW TORBL PITTSBURGH. CHICAGO.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACirTRERS OF AND DEjiLERS IN '

EVERYTHING ELEOTRIOAL
SJENO FOB aS6-FACiB CATALOGCE,

111 Arch Street, BOSTON, MASS.
<!PFriii irFuriFX ' GLOWER & HARRIS, Dallas, Texas,
oreo//!/. ^urnri-ico

. -^ -p^^^ Seileks Elkcteical Wobks. San Francisco, Cal.
A full line of onr mannfactare can be fonnd at onr Agpocl^s.

ACNOLIA
METAL.

THE MAGNOLIA ANTI-FRIGTION METAL CO.

Chicago, Aug. 6, 1890.

74 Cortland Street, Hew York City.
GENTLEMEN:—Some months since, we had a great deal of difficnlty with our Ball Bnglne

rnnning with bearings hot, and need a great deal of oil without caasing the bearings to become any
cooler by increasing the amount of oil need npon the bearings.

The Ball Engine ie 100 H. P., 14x13 inches. S70 revolntions per minute, and carries 90 lbs. steam
pressure. Bearings, 4;i-in. diameter by 4 In. length. There Is but 1-33 in. play allowed in the bear-
ings, and makes a very close fit.

We have had the most excellent results from the use of yonr Magnolia Metal, and could not ask
for better eervlce. We trust that this report will be esolicit and pleasing to you. We remain.

Yours truly, THE "NVESTEBN LIGHT & P0M':ER CO.,
By W". M. Talcott, General Manager.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie IndiaRnblier id Giitta-Perclia \wMm Co.

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubbcr Cables,

Concentric Cables, any millage, Flexible
Cords, Silk, Hemp, ' Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wtre Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables ot High insulation

and Long Life, all millage.

WM. M. HABIRSHAW, F. C. S., Gen'l Mgr., Offices: 1 59 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marini
Cores to any Millage
or Specification up to
g.ooo Megohms perknot.

Two-Circuit Concen-
TRic Cables, both cir-

cuits, 9.000 Megohms pcf

knot.

Navy Portables, Silk.
Cotton and Hemp.

Bell Wire, rubber cot.

ered, for Marine Work,

Pliable Cables,
Search Lights.

for

Insulated Wires and Cables.
Tbe ackno-wledged. Standard for durable and Iiigli in-

solation. Its merits proved by a record of over quarter
ofa centnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSOLATING JOINTS,

Electric Light and Power.
Telegraph and Telephone,
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use-

Concealed Wiring in all Locations

6E0R6E R. PRESGOTT, Jr., 6en. Agt., 16 Dey St., New York.

Western. Electric Co., Chicago, HI., Sole Agents for the West.

ANSONIA RRASS & COPPER COMPANY,
Sole Manufacturers cf COWLES' PATENTED

Fire - Proof and Weather - Prbof
ELECTRIC LIGHT LINE WIRE.

ToMn Bronze Bods, Sheets, and Plates,
c b b a

.,^^mBm^^'

-Braided. Cotton, satoratad

CUT SHOTTING STILE OP INSOT^TION.

a.—Copper Wire. b. !>.—Two Braids, saturated with Fire-Proof Insulation,

with a black, Weather-Proof Composition. ,,^^ ,-« r,„Tx.-*_.
Approved by New forli Board of Fire Underwriters. Samples furnlslied upon application. Pure Electric

Copper Wire, bare and covered, of every description.

FACTORIES:
ANSONIA, CONN.

wADCDAnMc. \ 19 and 21 Cliff Street, New York,
WAKhKOumb.^

133 and 135 Wabash Ave., Chicago,

EDISON GENERAL ELECTRIC CO

INSOLATING TAPE: "THE ACME,
55

CENTRAL DISTRICT OFFICE, RIALTO BUILDING, CHICAGO.

^or -A-d.d.resses of otln.er ^)istrict Of&css, SIBZB :E=-A-0-E
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

lighting Apparatus.

C20 Atlantic Ave.,BosTON, Mass.
14S Miohiean Ave , Chicago, III.

115 Broadwav, New York, N. Y.
aiO W. 4h St., CiMCINN-ATI, OlHO.

N. Y. Life Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Francisco, Cal.

£lectric Railxray
\

Eqnipment.
\

Electric Motors.

A REMARKABLE GROWTH.
[From tlie Ehctricnl Worlil, Xew York, March 20ili. 18S9.

Electric Lighting by Gas Companies.*

In Progressiee Age for October 1, 1888, was published a list of gas
oompanies operating electric lighting plants; in the present number we
repeat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 2GG companies,
operating a total of 21,313 arc lights and 55,890 incandesoents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

have failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System. Arc.
n.oM

Inc.
8,S26

2V,7l6
10,256

2,876
4,425

"256

''750

"foo
300

55,800

Total.

BrU!>h . . . . 3,yo4 .3,964

J,SI3
250

4,688

4,675

Ball ....

Wealern Electric
Indianapolis Jeont*y
Fort Wayne Jeiiney

(il:i

560m
IfB
8«

613
810
79.1

935
3ai

Van Depoele
WatHriiouae
Ilflsler

285
22!

""
159

286

500
459

.. .. 130 130
SO 90
DO 60

... . 80 30
Falter 10 10

Total 21,313 7'(,203

Grand total of Arc and Incandescent lights, 77,203.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
JProgj'eJisiiy: Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

*Progres«ite Age, .March 15, 1889.

[From the Electrical World, New York, June 14th, 1890 ]

Electric liighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughout the country. We have previously referred to these

figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System Arc
Tliomson-Hougton lo 927" ' '.'..'.

0,090Brush .

\Ve9tlijghouse...
Edison
American
United States . .

.

Schuyler. . ..

Ball
Western Klec ric

Fort Wayne ..

Van Depoele
Waterhouse
Heisler
Keniinglon
Sperry
E.\ceisior
Hochhausen
Weston
Fuller
Reliance
National
Bernstein

J,- 66
962
788

1,756
41S0

287

205
70
i:»

Inc
45.055
4,259

49.' 07
13,853

175
6141

8,005

3,815

1,00(1

215

Total 31,558 132,7ri

The very great growth of thi? branch of the electrical industry

during the past year is shown in the following figures:

I sun 1890.
T^umber of gas companies operating electriclifflltB 260 304
?iu]nber of different electric light systems used 21 23
"Number of arc lights operated 21,313 31JS58
Number of incandescent lights operated 55,890 132,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
AI<L OTHER SYSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FIB8T. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 I candescent lights-

Total number of lights in use by Gas Com-
panies

THOMSON-HOUSTON lighls by Gas Companiet.

.

Number lights of ull other systems by Gus
Comyjanies

Prsptrtion ol Thomson-Houston to whole number
of ligh's

Arc Lights.

Marcli 20, June 14,

18»0.1889.

21,313

1 1 ,084

10,239

Incandescent Lights.

Jlarcli 20,, June 14,

81,558

16,927

14,681

S3 6-t0^

1889,

55,890

8,826

47,064

16 7-10;

1890

132,771

45,055

87.716

33 9-10;

Lights ill list! ii.s IKT clipping, .liim; 14, 1890.

Lights in use as per clipping, JIarch 20, 1889

Incrcasi-

Percentage of increise

« 0. Incanilescent.

T. H. Sys-

tem.
All other
Systems

T. H. Sys-
tem.

All other
Systems,

16,927 14,631 45,055 87,716

1 1,084 10,229 8,826 47,064

5,843 4,402 36,229 40,653

52 7-10; 43!i; 410? 86 3-10;«



October 4, 1890 WESTERN ELECTRICIAN.

INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Abendroth & Root Mfp:. Co. . xxv

Alexander, Barney «& Chapln .
. xll

Alllfl, E. P. i& Co xxlv

American Electrical Works. . xv
Ansonia Brass &CoppeiCo.. i

Automatic Switch Co vii

Baggot, E ^i
Bain. Force x>ii, xvi

Ball Engine Co xvl

Barnes. W. F. & Jno sxl

Barton, Geo. P ^"^

Baxter Electric Motor Co xxiii

Bernstein Electric Co vil

Bleckert & Nelson xvii

Brown, Frank T xvl

Brooks Underground Tel. Co.. xlv

Brush Electric Co xxix

Bannell&Co.. J. H xiv

Bailer Hard Rubber Co sx

C. B. &Q. R. R XXV

C. &. C. Electric Motor Co. . .
xxti

Central Electric Co xJ

Cleveriy Electrical Works. . . xvi

Colburn & Co., I. W svi

ColumbialncandescentLampCo xvii

Conneclicut Motor Co xix

Consolidated Electric Storage

Co xxs

Continental Dynamo Co
Crocker-Wheeler Motor Co... xv

Crosby Electric Co iv

Curtis Regulator Co xxv
Day s Kerite-Insulation Co i

Dayton Globe Iron Works Co.xviii

Easton Electric Co iv

Eastern Electric Cable Co xv

Eddy E'ectric Mfg. Co xv

Eddy, Henry C xiv

Edison Mfg. Co xxli

Edison General Electric Co.,—
Lighting Dept viii

Edison General Electric Co.,—
Wire Dept i

Edison Lamp Co xlx

Electric Construction & Sup. Co iv

Electric Merchandise Co xvi

Electrician Publishing Comply,
xxv, xxlil, xxiv

Electrical Supply Co sxviii

Elektron Mfg. Co xvi

Empire City Electric Co xviu

Empire China Works xvi

English, Merse & Co xvii

Eureka Tempered Copper Co. . xvii

Evans Friction Cone Co xix

Excelsior Electric Co xxi

Fibrone Mfg. Co xv

Fletcher &Fl etcher Elec: rlcCo xvi

Forest City Electric Works
Fort Wayne Electric Co xxx

Gibson Gas Fixture Co xvili

GileaBros vii

Globe Carbon Co xvii

Great Western Electric Sup. Co. v
Greeley&Co., E. S
Harmount, G. A xvi

Hawkeye Electric Mfg. Co. . . .
iv

Hazazer & Stanley xiv

Hazelton Tripod Boiler Co xxv

Heisler Electric Light Co xxii

Hill Clutch Works xxiii

Holmes, BDOth & Haydens xvii

Holmes & Co., C. H xvii

Holizer-Cabot Electric Co i

Humphrey, H. H xvi

Illinois Electric Material Co.... xiv

India Rubber& Gotta Percha Co. i

Interior Conduit&InsulationCo. xiv

Ireson, Ghas. L i

Jewell Belting Co xv

Jones Bro3. Electric Co vit

Knapp Electrical Works xxvii

Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co vii

Magnolia Anti-FrictionMetal Co I

Mason, Jas. H xxi

Mitchell Vance C:- xxx

Monitor Electric Co xvl

Munsell&Cr, Eug xv
Munson Belting Co., Chas xiv

National Carbon Co iv

National Electric Mfg. Co x
NorthwestThomson-Houston Co. vi

Noye Mfg. Co.. Jno. T xvi

N. T. Belting & Packing Co... xiv

OkonlteCo xv
Ostrander & Co., W. R xviii

Page Belting Co xxv

Palate, H. T ..•• xiv

Partrick & Carter xx
Phillipa Electrical Works. E. F xv

Phoenix Glass Co xxlil

Pond EDgine«ring Co xxlv

Powell Co.. Wm
Pumpelly Storage Battery Co. vil

Queen&Co xvl

River & Rail Elec. Light Co. . ix

Roeblings' Sons Co., Jno. A.. .
xlx

Sawyer-Man Electric Co xii

Schoverllng, A
Schuyler Electric Co xx
Shultz Belting Co
Southern Electrical Supply Co . xxi

Sperry Electric Co xvili

Standard Electrical Works. . . . xvi
Standard Paint Co xiv

Standard Ue derground Cable Co. i

S'andard Carbon Co xx
Stephenson & Co. , Jno xxiv
Stilwell & Bierce Mfg. C\ xvi, xvii

St. Louis Electrical Supply Co. .xxi

Sunbeam Incandescent Lamp Co.xv
Taussig, S xvi
Taylor Mfg. Co xxv
Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxvi
Triumph Compound Eagine
Co xxv

Turner Brass Works.. ...... xv
Union Hardware Co xiv

United Electric Traction Co vii

United States Electric Lighting
Co

VanNuis C. S
Wanted xiv
Western Electric Co xviii

WeslerDPowerConstructionCo. xxiv
Westlnghouse Electric Co xiil

Weston Electrical lostrument
Co xiv

WoUeosak, Jno. S xxi

Woodbrldge & Turner xvii

CLASSIFIED LIST.
Aacnmnlatore.
BruaQ Electric Co.
UODBolidated Electric Storage Co
Pampelly Storage Battery & Elec
Motor Co.

The River & Kail Electric Light Co.

Annunciators .

Central Electric Co.
ifimplre City Electric Co.
Fletcher & Fletcher Electric Co.
Ureat'Westem Electric Sapply Co.
Greeley & Co. E. K.

Hazazer & Stanley.
Holtzer-Cabot Electric Co.
Jones Bros. Eleciric Co.
Knapp Electrical Worke.
Monitor Electric Co.
OBtrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works.
Weetem Electric Co.

Anti Friction Metal-
The MagnoUa Anti-FricUon Metal
Co.

Turner Brass Works.

Arc Ijamps.
BruBh Electric Co.
Electric Construction & Supply Co
Escelsior Electric to.
Force Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
Northwest ThomeoQ-Honston Co.
Schuyler Electric Co.
Sperry Elec'ric Co.
ThomeoQ-HoQBton Electric Co.
Weetinghonse Electric Co.
Western Electric Co.

Batteries.
Bunnell & Co.. J. H
Central Electric Co.
Crosby ElectiicCo.
Edison Mfg. Co.
Electrical Snoply Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Sapply uo.
Hazazer & Stanley.
Jones Bros. Electric Co.
Law Telephone Co.

'

LeclanchG Mattery Co.
Mason, J. H.
Monitor Electric Co.
Partrick & Carter.
C^ueen & Co.
Schoverliog, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Woras.
Western Electric Co.

Battery Jaro.
Butler Hard Rubber Co.
Central Electric Co.
Eieciricai Supply Co.
Hazazer & atanle}'.
Holizer-Cabot Elfeccric Co-
Partrick & Carter.
Queen & Co.
Weslei'i'Electric Co.

Bells, Electiic.
Central Electric Co.*
Empire Cltv Electric Co.
Fletchor & Fie Cher Electric Co.
Great Western aiectrlc Supply Co.
Greeley & Co., E. S..
Hazazer & Stanley
Knapp Electrical Works.
Monitor Electric Co.
W. R. Ostrander & Uo.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works. .

WoUensak, J.F.
Western Electric Co.

Bells, Masnetio.
Central Electric Co.
Empire City Electric Co.
Greeley &Co..E. S.
Hazazer & Stanley.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works,
Western Electric Co.

Beltin?.
Evans Friction Cone Co.
Ireson, Chae. L.
Jewell Belting Co.
Cbas, Munson Belting Co.
N. Y. Belting & Packing Co
Page Belting Co.
Sholtz Belting Co,

Boilers.
Abendroth & Root Mfg. Co.
Hazelton Tripod Boiler Co.

Bofllcs Rlectricsl.
Electricitin fublishing Co.

Bnrcrlar Alarms.
Central Electric Co.
Electrlc-U Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western jllectrlc Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Jones Bros Electric Co,
Knapp Electrical Works.
Monitor Electric Co.
Oatrander & Co., W. R.
Partrick & Carter.
Southern Electrical Sapply Co.
Standard Electrical Works.

Cables.
(See insulated wire.)

C able Electric (See Wire Insu-
lated), Copper, t^heet and Bar.
Roebllng'e sons Co., John A.
Standara Underground Cable Co.
Western Electric Co.

Carbons. Points and Plates.
Brofih Electric Co.
Central Electiic Co.
Electrical Supply Co.
Empire City Electric Co.
Glooe Carbon Co.
Knapp Electrical Works.
National Carbon Co.
Standard Carbon Co,
Western Electric Co.

Cars, JBlectrlc Railway.
Stephenson Co., John

Clinches, Kriction.
Hill Clutch Works.

Constmctlon and Repairs.
Bain, Foree.
BrooKs Underground Telegraph Co.
Electric Construcllon & Supply Uo.
Knapp Electrical Works.
N. W. Thomson-Houston Co.
Western Electric Co,

Contractors, Electric fjieht.
Knffiae Plants and Bieccric
Bailways.
Brooks Underground Telegraph Co.
Brush Electric Co.
Edison General Electric Co.
Eleciric Merchandise Co.
H. H. Humphrey.
Northwest Thomson-Houston Co.
Pond Engineering Co.
Bperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghouse Electric Co.
Western Electric Co.
Western Power Const
Woodbrldge & Turner.

Cnpper Wires and Tapes.
American Electrical Works.
Anaoula Brass & Copper Co.

IgCentral Electric Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Worke.
Monitor Electric Co.
Okonite Co.
PhilliDB, Eu^. F. Electrical Works.
Roebling's, Jno. A. Sons \,o.

Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arms.
Central Electric Co.
Electrical Merchandise Co,
Electrical Supply Co.
Great Western Electric Supply Co.
Holmes, C. H. & Co.
Illinois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Honston Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Cnt-onta and Siritches.
Central Electric Co.
Electrical Supply Co.
E ectrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-Uabot Electric Co.
Illinois Electric Material Co.
Partrick & Caiter,
Pais'e, H.T.
Bouthern Electrical Supply Co.
St. Louia Electrical Supply Co.
Union Hardware Co.
Van !Nuis, C. S.

Western Electric Co.

Bynamos.
Brush Electric Co.
Bain, Foree.
Colburn & Co., I. W.
Continental Dynamo Co.
Easton Electric Co.
Eddy Electric Manufacturing Co.
Kxcelsior Electric Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Western Electric Co.
Westinghouse Electric Co.

Blectrical Instruments.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Partrick & Carter.
Queen & Co.
Western Electric Co.
Weston Electrical Instrument Co.

Electric Railw^ays
Edison General Electric Co.
ThomsoD-HonetOQ Electric Co.
United Electric Traction Co.
Woodbrldge & Turner.

Electroliers and Combina-
tion Fixtures.
BagEOt. E,
Bleckert & Nelson.
Gibson Gas FixinreWorka.
Great Western Electric Supply Co.
Sawyer-Man Electric Co.
Thomson-Houston Electric Co.

Electro-PIatins Machines.
Brush Electric Co.
Colburn &Co.,I. W.
Edison (ienerBl Electric Co.
Escelelor Electric Co.
Thomson-Houston Electric Co.

Engines, Steanv.
AUlfl &Co., E, P.
Ball Engine Co.
English Morse & Co.
Fairbanks, Morse & Co.
Ide&Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufacturing Co.
Triumph Compoond Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Western Electric Co.

'Friction Cone.
Evans Friction Cone Co.

Crasljishtin? Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp EtiiClncal Co.
Western Electric Co.
Wollensak, J. F.

CrCneral Electrical Supplies.
Alexander, Barney & Chapin.
American Electrical WorKe.
Ansonia Brass & Copper Co.
Automatic Switch Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Worke.
Edison Machine \Vorks.
Edison General Electric Co.
Electric Construction & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Supply Co.
Greeley* Co., E. S.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co,
Norihwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
St. Lonis Eleclrlcal Supply Co.
StaLdard Electrical WorBs.
Tamer Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuis, C. S.
Western Electric Co.
WoUensak, J.F.

CJlobes and Electrical Crlass-
ware.
Great Western Electric Supply Co.
Phosnis Glass Co.

Hard Bnbber for Electrical
Purposes.
Butler Hard Rubber Co.

Insulators and Insuiatins
materials.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City jalectric Co.
Fibrone Mfg^. Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Supply Uo.
Interior Condnit & Insulation Co.
Knapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Insolated ^Vires and Cables
aiagaet Wire.
American Electrical Works.
Central Electric Co.
Day, A. G.
EasternEIectric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co,
Great Weatern|Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Condoit & Insulating Co.
India Robber & Gutta Percha Insu-
lating^Co.

Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Partrick i Carter.
Southern Electrical Supply Co.
St. Loois Electrical Supply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Jewelry, Watches, &o.
Giles, Bro. & Co.

Journal Bearings.
Eureka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Brass Works.

Ijamps, Incandescent.
Bematein Electric Co-
Brush Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Snpply Co.
Empire City Electric Co.
Great Western Electric Snpply Co.
Greeley E.S. *fcCo.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.

JLamps, Incandescent—Contd.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

tiitbes and ^lachine Tools.
W. F. & John Barnes Co.

Slaenet Wire.
(Seeineulated wire,)

91edical Batteries,
Fletcher & Fletcher Electric Co.

::flica.

Eug. Munsell & Co.
Ulnins Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-UoQBton Electric Co,Hotors.
Bain Foree.
Brush Electric Co,
Baxter Electric Motor Co.
Connecticut Motor Co.
CrocKer-Wheeler Motor Co.
C. & C. Electric Motor Co.
Edison General Electric Co.
Easton Electric Co.
Eddy Electric Manufacturing Co.
ElektroE Manufacturing Co.
Escelbior Electric Co.
tort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
sperry Electric Co.
The River & Rail Electric Light Co
Thomson-Houston Eleciric Co
U. S. Electric Light Co.
United Electric iractiou Co.
Westinghouse Electric Co.

Oils.
Taussig, S.

Oil Cups and Brass Goods.
Powell Co., Wm.

Patent S^olicitors.
Brown, Frank P.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Slerchandise Co,
Great Western Electric Snpply Co
Holmes C. H. &Co.
Illinois Electric Material Co,
Standard Electrical Works.
Southern Electrical Supply Co.
St Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co,
Great Western Electric Supply Co.
Holmes C. H. & Co.
Illinois Electric Material Co.

Publishers Electrical.
Electrician Publishing Co.

PoSb Buttons-
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great W esteru Electric Snpply Co.
Illinois Electric Material co.
Knapp Electrical Worse.
Standard Electrical Works.
Union Hardware Co.
Western Electric Co.

Bailways Electric.
(.See elfcctric railways.)

Speakins Tubes.
Central Electric Co.
Electrical Sapply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co.
WoUensak J. F.

Speed Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insuiatins-
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Sapply Co.
GreatWestern Electric Supply Co.
India Rubber & Gutta Percna In-
salatiDg Co.

Illinois Electric Material Co.
^ Western Electiic Co.
Ofionite Co.

Telegrapli Apparatus.
Bunnell & Co., J. fl.
Central Electric Co.
Electrical Supply Co.
Empire City Elfctiic Co.
GreatWestern Eleciric Snpply Co.
Greeley & Co., E. S.
Jones Bros. Electric Co.
Ivnapp Electrical Works.
Monitor Electric Co,
Partrick A- Carter.
Standard Electrical Works.
Western Electric Co.

Telephones. Electric.
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain, Foree,
Central Electric Co.
Electrical Snpply Co.
Graeley &Co., E. S.
Knapp Electrical Works.
Queen A Co.
Western Electiio Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
aprague Electric Railway & Motor
Co.

Stephenson Co , Jno.
Thomson-Houston Electric Co,
United Electric Traction Co.

Tntbine Wheels.
Dayton Globe Iron Works,
Stliweil & Bierce Mfg. Co.

Wire, Bare,
American Electrical Worke.
Ansonia Brass & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes. Booth & Haydene.
Illinois Electric Material Co.
Knapp Electrical Works.
PartricK & Carter.
Roebling's Sons, Jno. A. Co.
Western Electric Co.
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TTHE iv:a.ti:o]^ai:^ cakboi^ co
Cle^rela-n-ca., 0]n.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.
\>«ifmji«;^N5niTh
lWlLUA/\ D ftV

H. REID, General Manager,
411 &412 Rnyallns BIdg. C^XC^G^O.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
E^OH.

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts
Will Use Only 8 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY GO.

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CRDSBY DRY BATTERIES
FOR OPE^ CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUAKTITT OF" PURE WATER NECBSSARY TO CHARGE IT.

NEftT.

CLEAN,

EFFECTIVE,

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MkD^ IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.

irrMD GAS LIGHTING, ANNOTOIATOES, -M-Crkm A T TT«5TrRi^UJX BELLS, BUEGLAE ALAEM AND JVLJliJJl^il-^ UCSHiO
lO? XaCA-S 3>rO 33<? TT.A.Iji.

For Ctrcnlara and Price Lists apply to Principal Otllce

CROSBY ELECTRIC CO.,
JlinGf: BlTIliDING, Fifth Ave. and 16th St., NE^V YORK.

IHE HAWKEYE
ELECTRIC MFC. CO.,

DAVENPORT, - - IOWA.

13T_m_IDE:i=?^ CDF"

Complete Central Station
>.]>3'X>

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OUR DYSTAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned Perleins Ineandeseent Lamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonable. - Write us for Catalogue and Price List.
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^#1 ^m^im,
ELECTRIC

^"I'PL rm^^ ^

Makers of the Choicest Electrical Sappiles.

CHUBBUCK BREAK ARM.
Malleable Irtn. patented.

GENERAL WESTERN
AGENCY

PATENT PENDING.

The Most PoierM and Endnring Open

Circuit Battery Made.

TBE SAMSON.
For specially bard wort, nee

For all bell zlrcults, alwsya use

For Annuncia'.ore and Alarms, use

THESUSON
Is uneqnsled for Gas Lighting.

Recovers from Short Circaits quickly.

I3 popular with the best contractors.

Architects should always specify the
SAMSON.

COMBINATION CONE SHADE.
PATENTED.

Send for Special Circular describing- any of the
above, or write us of your needs, and "we v?ill cheer-
fully give our advice.

SOLE MANUFACTTmERS OP

THE CHUBBUCK BRACKET,

THE CHUBBUCK BREAK ARBI.

PATENTED SEPT. 9, 1890.

Made of Malleable Iron, with Split Insulator Screw, allowing
Iree expansion of the metal. Will not crack or

break the insulators.

THE WIRE THAT GIVES THE
\

i
HIGHEST LIHE INSULATION.

\

# SIMPLEX <^
I

THE WIRE THAT PAYS
I
BEST IN THE LONG RUN.

TREBLE CURVE INSULATOR.
Grlatest Strength and Highest Insulation.

POLE TOPS, RAIL BONDS, ARMATURE PINIONS, and other nouelties

of merit, with a full line of all the standard

CHUBBUCK BRACKET.
Patented Sept. 9, 1S90.

CUTTER'S PORCELAIN BRANCH CUT-OUT.

Fuse Covers and Base made out
of one solid piece.

ELECTRIC FIXTURES. Many New Designs.

ELECTRIC SHADES, Large and Complete Stock.

ARC GLOBES. Good Figures in Quantities.

TELEGRAPH APPARATUS, A Fine Line.

ANNUNCIATORS and BELLS, All Sizes.

LINEVIAN'S TOOLS, Choice Assortment.

CUTTER'S COMBINATION SHADES.

Fit T-H., WestiDghouse or
Sawyer-Man Soclnets.

AliSOMJil»E FOK EDISOX «OCKKT8.
Ho Tools, No Trembling, No Holder.

THE MOST ECOBOMICAL SHADES MADE,

CUTTER'S E. L. INSULATOR.
Gives High Insulation even on Dimp Ceilings, and Prevents the

Unsightly Blackening.

COMBINATION TIN SHADE.
patented.

IF YOU HAVE NOT YET GOT A COPY OF OUR

B£ ISVBE TO 8BKD 'TOUR BTT8I3I£BI$ CJtBD FOB OXE.



vr WESTERN ELECTRICIAN. October 4, 1890

WHAFS THE MATTER
With Your Dynamo?

IS THE ARMATURE BURNED OUT?

SEND IT TO THE REPAIR DEPARTMENT OF THE

HORTHWEST

m
m COMPANY,

401 FIRST ST., SOUTU, MNNEIIPOIIS, MIM

REHEHBER, We Repair Everything ELECTRICAL,

It Matters Not What System You Use.

If anything is out of order, send it to us and we will repair and re-

turn quicker and in better order than any one else in the

Northwest.

= \

"We Alivays Please Onr Cnstomers.



October 4, 1890 WESTERN ELECTRICIAN.

For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO, <,^^^I^:T'i^^.

BERNSTEIN ELECTRIC CO.

INCANDESCENT LAMPS
FOR

ARC-LIGHT CIRCUITS.

SIMPLE. BELL^BLE. DUKABLE.

Automatic Switch Co.,

The only safe socket for series lamps, and the only

socket having Insulating material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVEMTTE,

GHJCAGO OFFICE. 190 Fifth Ave.. GEORGE CUTTER, Agent.

No. 8 KEYSER BUILDING.

BALTmORE, MD., U. S. A.

Sole Manifactirers of tlie

AUTOMATIC SWITCH.

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEXD FOR CATALOertE.

WATCHES.
The World's Exposition in Paris, 1889, awarded a prize medal to The

Giles Anti-Magnetic Shield for watches. It has been proven to be the best
practical and permanent solution to the trouble electricians have with
their watches.

Theshieldcan be applied to any watch, or is furnished in new watches by

GILES BROS., - CHICAGO,

TRADE MARK.GONDA
PARIS

, , HIGHEST AWARD!
THE ONLY

GOLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LECLANCHE BATTERY CO.,

1 49 West 1 8th Street, UTOB-V^ -S-OH-l

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: 115 BROIDWAY, NEW YORK.

AGENCIES, 926 Drexel BIdg.. Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Wafer St.. PIHsburgh. Pa.

FACTORY: JERSEY CITY, N. J.

a>^i

..EPAIRED^ REWOUND ^^^

^ ' |-.
^^'^^^^

DYfJ/^/vvo F\^fAi^HGSc Jobbing-

ones t5^V>S•tLECT^^^C(^^;^ CiNCiHNATi, Ohio.
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THE EDISON SYSTEM
OT'

OVERHEAD WIRE

ELECTRIC RAILWAYS
HAS BEEN

ADOPTED BY I 1 3 DIFFERENT COMPANIES
Which have made 1 13 Original Contracts and 85 Extension

Contracts, covering

75,000 HORSE POWER IN APPARATUS.

CHARACTERISTIC FEATURES:
Economy in Power Generation,

Minimum Coal per Passenger Carried,

Minimum Depreciation per Car Mile,

Street Construction of Great Strength,

The Feeder System of Distribution,

Mechanical Perfection in Detail Appliances.

The Largest Electric Railway Contract ever Placed.

OVER 7,000 HORSE POWER IN APPARATUS.
Was Awarded by the St. Paul & Minneapolis Railway Systems to the

EDISON GENERAL ELECTRIC COMPANY,
Edison Building, Broad St., NEW 70RK CITY.

X>ISTI^ICT OI^IFICES:

NEW YORK, Edison Building.

CHICAGO, Rialto Building.

DENVER, COLO., Masonic Building.

NEW ORLEANS, LA., Cotton Exchange.

BOSTON, MASS., 38 Pearl Street.

SAN FRANCISCO, CAL., I 12 Bush St.

PORTLAND, ORE., Fleischner Building.

TORONTO, CAN., Bank of Commerce Building.

il^~ Please address all communications to nearest District Office. ^.,^1

FACTORIES:—New York City. Schenectady, N. Y. Harrison, N. J. Hamilton, Ontario. Sherbrooke, Quebec.
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GEO. L. WRIGHT, Pres. and Gen. Man. ALBON MAN. Vice-Pres. F. F. RANDOLPH, Sec. and Treas. WM. MAIN, Electrical Engineer.

RIVERiRAIL ELECTRIC LIGHT GO.
ALDRICH COURT, 45 BROADWAY, N. T.

Street Car

Companies and

Electric

Railway

Corporations

Sliould

Investigate

Tills System.

Cars are

Lighted by

Batteries

That Propel

The Motor.

METHOD OF CHANGING BATTERIES IN THE RIVER AND RAIL SYSTEM.

THE MAIN
Electric Motor

O wned by this Company dif-

fers both, in appearance and
principle from those of the

common type, much as the

turbine water-wheel does

from others.

The lines of force take the

form of a vortex or whirl-

pool. No wire is in motion,

and the moving part is in the

form of a smooth disk. A
larger output of power in

proportion to weight with
fewer revolutions per minute,
is the result of this construc-

tion.

THE MAIN
Storage Battery

Has no applied oxides or com-
pounds of lead, either as paste
or powder. The positive elec-

trode is formed by the action
of the current alone. The Me-
chanical Construction is such
as to secure unusual durabil-
ity with a capacity several
times that of the old Flante
battery, and in excess of any
of the usual "grid" batteries.

The negative electrode con-
tains no lead, is lighter than
electrodes of spongy lead, and
gives higher electromotive
force. The battery is adapted
to withstand high rates of dis-

charge and rough treatment.

THE RIVER AND RAIL MOTOR.

Allows the coupling of both axles to a single motor, without the hard running action here-
tofore the result of this construction. It enables a motor of moderate weight to start and
handle a car, under severe conditions of grade and curve, without wasteful or dangerous
demand upon the batteries.

It allows the motor to revolve under its most favorable conditions, while the speed of
the car and pawer consumed may vary widely.

This is done without electric resistance or shifting battery connections.
It does NOT belong to the numerous family of "car starters." The mechanism is quiet in

action and durable.
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National Electric Mfg. Co, ip

CEO. B. SHAW, General Manager,

Transformer System
OF INCANTDESCSNT ImIGHTING.

I>IBKCT CURBENT AVTOHATIC DYSTAM OS, CAPACITY 5O0 10 C. P. liAMPS.

COMPLETE

Central Station Equipments

-FOH-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS
IS OF THE

HighestEfficiency,
MECHSNICALLY AND ELECTRICALLY.

AVe guarantee Um operation and

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
_ FOR

isoIaAt:^eid
LaIQHT^ING.

SEND FOR ESTIMATES TO US, OR THE FOLLOWING AGENTS:
BAKER, BALCH & CO., GenI Agts Seattle. Wasliington.

THOMAS WOLFE. Souttiwcslcrn Agl Union Depot Hotel, Kansas City, Mo.
LITTLE. Mcdonald & CO.. Gen'l Agts 141 East Seneca St.. Buffalo, N. Y.

METCALF REED & CO.. Western Ag'.s 1517 Larimer St., Denver, Colo.

SIMPSON DAVIS ELECTRICAL CONSTRUCTION CO Winnipeg, Manitoba.

NAIIONAL ELECTRIC MFG. & CONSTRUCTION CO..
Tower Building. No. 50 Broadway, New York City.

CHAS. M. BLANCHARD, Agent Girard Building, Philadelphia, Pa.

L. N. COX. Agent 16 Fifth St., S. E. Washington, 0. C.

W. N. GRAY. Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St, Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO.,

Histbry Building, 723 Market St., San Francisco, Cal.
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CENTRAL ELECTRIC CO.
116 £118 FRANKLIN STREET, GHIGABO.

Connected by Private Wire with Postal-Telegraph Cable Co.

I

^>fO^^/>,

TRADE HARK,

GENERAL WESTERN AGENTS FOR

OEONITEsG&NDEE WIRES.

Tie Central Spark Arrester

This device prevents the

dropping of sparks from arc

lamps. It also keeps flies

and other insects from get- ^

ting to the globe.

THE PERRY WIRE PEELER.

niciii<,<:"-

This handy little tool is becoming very popular with

bell hangers and incandescent wire men.

WE ALSO CARRY A FULL LINE OF

K. W. Porcelain Cut-outs,

Stoddard Porcelain Cut-outs.

Cleveland Switches, Paiste Switches, Branch Blocks,

And all kinds of Electrical Supplies.

THE HOT WIRE

Lightning Arrester.

No Magnet or Self-induction.
Furnishes Absolute Protection,

And is Automatic in its Action.

OTIE PEIOE ON THESE INSTEHMENTS IS VEST LOW.

ANTI-MAGNETIC
WATCHES.

We have completed arraugements
with the Electricians' Time Company by
which we are enabled to offer to Elec-

trical men a thoroughly first-class watch,

absolutely protected from magnetic in-

fiuence, and at a very low price. Each
watch is accompanied by a guarantee,

stating first wbat it is, and in cases where
desired, payments are made easy. Send
for a descriptive circular.

CENTRAL ELECTRIC CO.,
116 Sl 118 Franklin Street, CHICAGO.
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OCTOBER 6th, 1890.

WIUL BE FOUND AT

Alexander, Barney & Chapin,

30 CORTLANDT STREET,

TELEPHONE, 1139 CORTLANDT. KlP 1A# \#^^P [^

SAWYER-MAN LAMP^
Any Candle Power,

To Fit Any Socket.

NEW SERIES LAMP AND SOCKET FOR

Sawyer-Man Electric Co.,
510-534 WEST 23d ST., NEW YORK.

SexxcL for Oettetlo^VLO.

—
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CONVERTER EFFICIENCIES
It "Will Pay You to Throw Out Tour Present

Converters and Substitute Our Make.

COMPARISON
o:e"

ICONVERTERS
Total Efficiency. Converter Capacity Tested.

Thomson-Houston,"87.50 Percent. 25.

Ft. Wayne Jenney, 87. 25.

National, 88. 20.

WESTINGHOUSE. 95. 20.

The above figares speak for themselves. You can
afford to throw away your inefacient converters and
buy ours, which will pay for themselves within a
reasonable time and permit you to carry a larger
commercial load on a given dynamo.

iDcandescent Alternating Current

Dynamos, Converters,

Meters, Motors.
325 Central Stations and 600,000 Lamps.

Alternating Current Arc Lighting
Apparatus.

Lamps burn 40 hours without re-

newal of carbon.

Arc Lighting revolutionized.

Send for fi^x^eoletl Oiroialctx--

55 PLANTS, AND 501)0 LAMPS SOLD WITHIN A FEW MONTHS
'J

P
f

PIXTSBXTRG-H, PA.., XJ. S- A.
BOSTON, NEW YORK, CHICAGO, CINCINNATI

ST. LOUIS, SAN FRANCISCO, PORTLAND.
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BURNLEY DRY BATTERY
PATE>'T£U Jannary, 1800.

STRONGER than aoy open circnlt

BATTERY on the market.

BETTE R than any Dry Battery yet prodnced.

J The most C'uin)mct x\vA the C'liuape.st. 90c per eel

yOK*^' quantities and to the trade.

Discounts in

CHICACO:--Central Electric Co.

H. BUNNELL & CO.
Sole MIrs. and

, Gen. Agents. 76CortlandtSt..N.Y.

Hazazer & Stanley,
ELECTRICAL HOUSE FURNISHINGS,

32 and 34 Frankfort St., - - NEW YORK.

New York, July 25, 1890.

Slessrs. Hazazer Sl Stanley.
GENTLEMEN:— Please ship immediately the 100 bells ordered last

week. I have used your bells for the last five years and have found no

others equal to them. They are the Best Electric Bells on EARTH.
Yours truly, CHAS. E. GOODRICH, Electrician,

joj Etghth Avenue.

T. TT. MEMS. Ifntreal, Acent tor Canada.
A. HRCHRIST & CO., DeoTer, Aeents for Colorado.
I,Ori8 B. HETTV, 12« Eddy St.. San FranclHCO. Cal..

Aeent for the Pacific Coast-

Cheaper than Overhead Wires,
MORE THAN TEN TIMES AS DURABLE.

Guaranteed to stand a pressure of 100,000 volts when used for Electric Light Mains.
Wri e for Estimates to the

Brooks Underground Telegrupli Co., ti07 AValnut Place. Koom 5, Philadelphia.

At a bargain, a quantity of tools,

etc., used in constructing electric

roads.

Sprague Electric Equipment Co.,

100 Pnllman Bide.. Chicago.

HENRY C. EDDY,
MANUFACTURER'S AGENT,

Electrical Goods and Macbinery,

Room 22, 170 La Salle St , CHICAGO.

NEW YORK BELTING ScPACKINC CO
JOHN H. CHEEVER, Treas., IS PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOB MECHANICAL PURPOSES.

RUBBER BELTING PACKING AND HOSE.

ENDLESS BELTS
Particularly adapted for Dynamo lises;

made of any twidth or length to

order, at a week's notice.

.SALESKOOMS:
PHILADELPHIA. 308 Chestnut SI.

BOSTON, 52 Summer St.

CHICAGO, 151 Lake St.

DENVER, 1601-1611 ITth St.
CHARLESTON, 160 Meeting St
GRAND RAPIDS, 4 Monroe St.
MINNEAPOLIS, 28 South 2(1 St.

CLEVELAND, 176 Superior St.
SAN FRANCISCO, 17 Main St

SALESROOMS:
ATLANTA, 16 Decatur St.

DETROIT, 16-24 Woodward Ave.
BALTIMORE, 12 N. Charles St.
BUFFALO, 124-128 Woshineton St.NEW ORLEANS. 8-12 N. Peters St.
KANSAS CITY, 1311 and 1313 W. 12ih Si.
ST. LOUIS, 616 LochbI St.

IlLINOirELFCTRIC MtTERHL CO.

p
o

P c> L E S
E
S

.- -

oeXSHOP" ""86^^

*'°>'eRED WIRES ^'»'

"The Rookery," CHICAGO. ILL.

INTERIOR CONDUIT 1^ INSULATION CO.
INTERIOR CONDUITS i

UNDERGROUND CONDUITS!
irormation, address

INTERIOR CONDUIT ^ INSULATION CO.

SS-ETSJSJ-

ZSXSF.A.Zl.'I'TTXl.ZI

XXtfSTTX:! .A.'X'XOSJ

.

For Price Hats, Hampleg and General Information, address

Endorsed by the leading Architects, Builders, Electric Light Companies,
A¥irlng Contractors and Boards of Fire Underwriters. Personally endorsed
by Thos. A. Ediaon, Prof. Elihu Thomson and other Electrical authorities.

Are equally successful and afford Cheapness, High InsLlation

and Durability.

16 Sl 18 BROAD STREET, NEW YORK.
Bdtv, H. Jolinaoii, President.

CX2-

\m HUIWiEE CO.,

PUSH-BUTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

m PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Recognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
12th and Market Sis.,

Philadelphia. Pa.

biept ik stock ani> for sale bt all
pbominenj: supply houses.

PlTTSBUF^GH .

Ni\/YORK

SanFi^angisgo.

New Orleans.

f 28.30,32.34 & 36. S. CANAL Si.

Every Belt adapted to Its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST

!

INSULATING COMPOUNDS,
VARNISH,
TAPE.
PAPERS,
IRED ONLY BYP^

INSULATING
vll ARMATURE V
ilwL INSULATING
111 INSULATING^^ MANUFACTUI

The Standard Paint Co.,
NEW VORK, N. IT. 59 MAIDEN LANE.
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Dynamo Room of the Sioux City Electric
Company.

The cut presented herewith illustrates the

dynamo and engine room in the station of the

Sioux City Electric company. This plant was
built in 1SS9, and is located at the corner of

First and Court streets. The building is of

brick, and is one-story high with a slate roof.

The dynamo and engine room is 50 feet wide
by 73 feet long, and is separated from the boiler

room by a fire wall. The boiler room is 52 feet

long by 47'_- feet wide, and contains four So-

horse power tubular boilers. The station is

provided with an So foot stack of 60 inches

diameter. The engines, of which there are two.

the station, so that the fuel is shoveled from the

cars to boiler room. The station is in charge
of C. E. Woodrow, chief engineer. L. L. Kel-

logg is manager of the company.
The Siou.x City Corn Palace which was opened

to the public last week is brilliantly illuminated

by arc and incandescent lights supplied with

current from this station. The lighting effects

in this palace are original and striking, and they

form one of the most attractive features of the

exhibit.

Chicago's Telephone Service.

The Subscribers' telephone ordinance was pre-

sented to the ^Chicago city council last week,

Up to that time the new company had been
very reticent but when pressed for an explana-
tion it was announced that as yet no telephone
had been adopted. The new company had not
yet determined whether to open an exchange
immediately or await the expiration of the Bell

patents. If it was thought best to establish an
exchange at once the Cushman or the D'Unger
telephone would be adopted. In view of the

fact that a company secured a franchise a few
years ago from the Chicago cit)' council to es-

tablish a Cushman telephone exchange and was
immediately enjoined by the Bell company,
this proposition to adopt the Cushman telephone
was not considered worthy of attention. It is

belt as shown to the one 5 inch countershaft,

which in turn drives the dynamos. One of the

engines is a 200-horse power, Reynolds-Corliss,

and the other is a 250-horse power Armington
& Sims. Hill clutches are used on the main
shaft. The dynamos consist of two 750 light

Westinghouse incandescent machines, two 35-

light and two 50-light Thomson- Houston arc

machines. Another arc-machine is to be added
in the near future.

The water supply for the Sioux City station

is taken from a system of tube wells, and there

is also a connection with city mains for use in

the event of an accident. Iowa nut, a slack

coal, is burned. A side track runs alongside

DYN.\MU j^uu.>l ur liir. ;i'.m v Lii. ELECIKIC CO.M!A.\..

and action was postponed. The company
which petitioned the council for a franchise had
announced its intention of establishing an ex-

change immediately and cutting the price of

service to S75 per year. This announcement
was received with satisfaction by the druggists

who have been actively engaged in the agita-

tion against the telephone company heretofore.

Before the council passed the ordinance, how-

ever, some of the aldermen desired an explana-

tion of several important points. In the first

place it was desired to know what telephone the

company proposed to adopt, and again, when
the exchange would be ready. The question of

terms was also considered.

hardly possible that Ur. U'Unger's telephone

will be adopted. In fact, it seems to have been
the plan of the projectors to secure a franchise,

organize a company if necessary, issue stock and
then await the expiration of the Bell patents.

Another obstacle was encountered. The
company agreed to give ser\-ice for §75 per

year, but it was learned that a three year con-

tract would be required before an instrument

would be put in.

When these facts were announced many of

the warmest advocates of the new company
withdrew their support. They could see no

reasonable hope for a change, in fact, the pros-

pect for the new enterprise was anything but
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inviting. Tlie opponents of the bill said the

Bell company would improve its service before

the new company could get into shape, and the

inventions controlled by the telephone company
and now under trial would be perfected and
wonld undoubtedly add much to the efficiency

of the present service.

The Westlnghouse Exhibit at the Pitts-

bjrg E<p33itiort.

The Pittsburg Hsposition, an annual display

horse power and an exciter belted to a standard

engine. This ends the details of the row of

machines, all especially made to be lirsl used at

this e.\position, ami that they constitute the

chief attraction in the hall is not be wondered
at.

The Tesla motor is given a conspicuous posi-

tion in the exhibit, and much is expected of it by
the company. It has attracted considerable

attention. In this exhibition the motor illus-

trates its usefulness bv operating at one end a

I..KMIIIIT M- THE PITTSBURG EXPOSITZON.

at which the industries of that city exhibit their

productions, has again opened. It was expect-

ed that the electrical industry, which has as-

sumed a leading position in that city, would find

a prominent place at the exposition, and this

has been fully realized. Pittsburg as the home
of the Westlnghouse Electric & Manufacturing
company was looked upon as the proper place

for a display of the alternating current system
of central station electric lighting.

The Westlnghouse company occupies the

largest space of any exhibitor in Mechanical
Hall, the building which is especially set apart

for the electrical display. To get an adequate
idea of all the wonders revealed here would re-

quire a personal inspection of the display.

The Westlnghouse company has confined its

exhibits to apparatus characteristic of the alter-

natmg current system. I'"or this reason the

electrical exhibit at this exposition is not only
unique in this country, but in the world. The
accompanying cuts illustrate the apparatus dis-

played.

Entering the middle gate of the hall, the

Westlnghouse exhibit is at once noticed on the

right, where an apparently iriterminable row of

engines and dynamos attract the visitor's atten-

tion. The first object noticed is the four hun-

dred horse-power triple expansion rotary en-

gine, one of the latest inventions of George
Westlnghouse, Jr. The peculiar appearance of

this rotary engine causes a great deal of ad-

miration. This engine is belted to a 3,000-light

alternating current machine and to a direct cur-

rent dynamo, used as an exciter for the field of

the alternator. Following in line with the above
is a 1,500-light alternating machine belted to a

Westlnghouse compound engine; then a 750-

light machine belted to a Westlnghouse stand-

ard engine; a 500-light alternator of 2,000-volt

pressure, attached to another Westlnghouse
standard engine. This alternator is self-excit-

ing and self-regulating. Now follows a 25-light

Westlnghouse alternating current arc machine,
belted to a Westlnghouse, Jr., engine. This
arc machine generates the current for the tlat

carbon arc lamps, which light up the display.

Beyond this is the Tesla motor generator of 30

printing press; at another place the Hercules
mining machine; at a third a carpet loom; and
in addition to these it drives a soap wrapping

light alternator serving for the following pur-

pose: Outside the hall on the lawn stands an
enormous arch 40 feet wide and 50 feet high.

This arch is an illuminated sign, entirely com-
posed of 16 candle power incandescent lamps.

The sign consists of the words: "Westlnghouse
— Pioneers of the Alternating .System." There
are about 2,500 lamps used in this sign. The
letters are nearly three feet long, and in the

evening when the sign is lit up the effect is

really very wonderful. The sign can be read
at a distance of one mile very distinctly.

It must not be forgotten that the entire site

occupied by the Westlnghouse display is hand-
somely draped and decorated. Adjoining the

motor generator a beautiful pavilion has been
erected. It is furnished in antique oak and af-

fords a welcome resting place after a fatiguing

walk through the building. In every corner of

the pavilion stands a fan on an ornamental
bracket. The fans are attached to a new alter-

nating current motor brought out by the com-
pany not long ago. The same motor is also at-

tached to a sewing machine, which is operated
by this means. This little motor can be run on
the same circuit as the lamps, and by a peculiar

regulating device the speed of the sewing ma-
chine is controlled by the treadle of the ma-
chine. The sewing machine and motor make
the pavilion an especially attractive place for

ladies.

However, in the front of the pavilion the

largest number of interested spectators are

always to be found to watch the proceedings at

the experimenting table, which has been put up
here. This table, a view of which is presented
in Fig. 2, is in charge of an electrician who ex-

plains to the wondering people the marvels of

electricity. He shows them the operation of

the Shallenberger alternating current meter,
how it acts when only one lamp is burning in

the circuit and when 50 lamps are burning. He
explains the operation of the Bell stage regula-

tor; the action of the converter system is illus-

trated; the operation of the Tesla motor is ex-

plained; an electric cigar lighter is offered to

the dude to ignite his cigarette, and on a porce-

lain plate a copper-coated egg is by means of

the electric current made to stand on end and

KIC. 2. WESTINCIIOUSE EXUIUIT AT THE I'lTTSllURO EXrOSmON

and a caramel wrapping machine, and operates

enough fans throughout the building to main-

tain a cool breeze everywhere. .\ view of this

exhibit is presented in Fig. i.

The switch-boards for all the alternating ma-
chines are secured on the pillars, which serve as

supporters to the building. In the evening all

of the machinej are in operation, the 3,000-

revolve like a top. .\ll these things help to en-

tertain and interest the people, and illustrate in

a most thorough manner the development of

the alternating current. A better opportunity

to examine the system cannot be secured than

is afforded by the electrical display of the West-
lnghouse Electrical & Manufacturing company
at the Pittsburg Exposition.
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Telpher Line at Edinburgh.
The telpher line recently constructed at

Edinburgh is illustrated in the accompanyingcut.
In this line it is claimed all the recent improve-
ments in the telpher system have been embodied
by the Electrical Engineering company of

London, which controls the system.

The line consists of over a quarter of a mile of

track, the flexible portion of it being constructed
in spans of 50 feet, and the rigid ends in spans
of 15 feet. The stand ropes on which the loco-

that the progress of their little settlement may
be affected by the presence of poles in the

streets, and have accordingly begun a warfare
against the Western Union company. The city

has the advantage thus far,but the fight has only

begun. The details are presented in the fol-

lowing special dispatch of Sept. 27th from the

seat of war; Some time smce the common
council ordered the removal of the electric

wires from Canal street, the principal business

street of the city. The Western Union Tele-

TEl.rHEK LINE AT EDIMa'RGH. SCOTLAND.

motive and carriages travel are of crucible steel

and I'j inches in diameter. 'I'hese are tight-

ened, so that with a full load on the line there

is a sag of about 2 feet 4'2 inches on the spans

covered by the train. The arms supporting
the stand rope are arranged so that they move
in either direction, allowing the sag in the rope

to follow the train as it moves along, thus

avoiding undue strain upon the posts them-

selves. The stand rope at its junction with the

rigid rail passes from a special descent junction

saddle so arranged that the train arises from
the rope to the rigid rail without any jerk or

other unsatisfactory movement. From the

junction saddle the stand rope passes direct to

a structure termed the abutment post; this is

fastened to the substantial anchorages in the

ground by flexible steel ropes. The strain upon
the ends of the stand rope with afuUy loaded train

is about five tonE,and the strain upon the anchor-

age about eight tons. The current is carried

along a conductor which is not attached to the in-

sulators on which it rests at any point, but merely
rests upon them. From the locomotive a rigid

arm projects underneath the conductor, but

above the insulators, and slides along under the

conductor, lifting it off the insulators as the

arm passes them, allowing it to rest on them
again after it has passed.

It will be observed that the cars on this sys-

tem are constructed after the regulation Eng-
lish style, each having two compartments hold-

ing four persons. The car is suspended by iron

hangers from two bogie trucks, the bodies of

which consist of mitis iron castings resting on
the axles of the wheels at each end. The
hanger does not depend directly from the body
of the bogie truck, but rests upon two vertical

springs contained in boxes on each side of the

body. The locomotive consists of a swinging

tub, and the motor drives a small countershaft,

to one end of which is attached an electrical

governor to mainta'n a set speed; the other end
of the countershaft has upon it a chain wheel,

which drives directly upon a larger chain wheel
contained on the upper frame. The motor is

suspended from the upper frame by a hanger,

so arranged as to allow the whole to swing.

The upper frame contains, in addition to the

large chain-wheel, two driving wheels with mal-

leable iron tyres to grip the rope, each at-

tached to a chain-wheel driven from the shaft

supporting the large central chain-wheel. The
illustration is taken from the London Elec-

trician.

Western Union Poles Chopped Down.
The city officials of Grand Rapids, Mich.,

consider that municipality on a level with New
York and Chicago, or at least destined to be-

come their equal at some time. They are afraid

graph company declined to obey the order, bas-

ing its refusal on the ground that the L'uited

States had declared all public roads postal roads.

In order to prevent any overt action on the part

of city officials the company applied to the

United State's court for a restraining order. To-
day Judge Severs denied the injunction. Mayor
Uhl immediately ordered the city maishal to

chop the offending poles down. This was done.

manager of the Western Union declines to say
what his company will do. One of the com-
pany's grounds for fighting the matter was the
fear of establishing a precedent to be followed
by other towns.

Northwest Chicago Electric Street Rail-

way Company.
The Northwest Chicago Electric Street Rail-

way company was incorporated last week. The
plans of the company have not yet been made
public further than the fact that the cars will be
operated by storage batteries. It is proposed
to start at the corner of Milwaukee and Western
avenues and run north on Elston avenue to

Montrose. A branch will run from Elston ave-
nue along Kedzie avenue to Logan square, then
down Milwaukee avenue, and another branch
will run from Elston avenue along Crawford ave-
nue. The company says it can be ready for

business in ninety days from the time it gets its

franchise.

The projectors of the enterprise announce
that they have already decided upon
the system to be employed Put they have thus
far refused to announce the features of the sys-

tem, nor is it known what storage batteries will

be employed.

Corn Cutter Operated by an Electric
Motor.

In the construction of the Sioux City Corn
Palace this year an excellent opportunity to dis-

play the advantages of the electric motor was
presented. In former years the corn used to

cover the palace was cut by saws operated by
four horses, but this year a 3-horse power
Hawkeye motor is employed with much more
satisfactory results. The capacity of the cut-
ting machine is 60 bushels an hour and it is

estimated that t5,ooo bushels were required
to complete the work. The decoration of the

CORN CUTTER OPERATED

and thirty poles bit the dust. The wires were

hacked from the poles, coiled up and stowed
away and the poles carted off. The council

had previously offered the Western Union the

compromise of allowing its wires in Canal street

providing the company would string them on

handsome iron poles to be erected by the coun-

cil, the company to pay a reasonable rental

therefor. This offer was declined. The local

BY AN ELECTRIC MOTOR.

building required the employment of 260 men
and nearly as many women. The accompany-
ing cut represents the motor in position operat-

ing the cutting machine. The motor was in-

stalled by the Hawkeye Electric Manufacturing
company.

An electric light and motor company has been organized

at Clinton, la., with a capital of $100,000, and will at once
proceed to erect a plant.
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United Electric Traction Company's
Street Car Motor.

The general arrangement and a few of the de-

tails of the standard 30-horse power motor of

the United Electric Traction company, New
York, are shown in the illustrations.

Fig. I represents the motor hung to the rear

connection with the bearings. The electrical

features claimed for the motor are its flat field,

an absence of sparking under load and a powerful

torque on starting, due to the large diameter of

its armature. Regulation is effected by cumu-
lative windings in the field of the motor. The
field coils and spools are thoroughly waterproof.

Novel Method of Rgulating a Constant
Current Dynamo.

It is well known in the operation of constant
current dynamos that the current increases or

diminishes wi h the speed of the armature where
the resistance of the circuit remains the same,
and that where the resistance varies the strength

axle and shows the gearing and the forward end
of the motor with the ring for the attachment to

the forward a.xle. The bearing on the forward

a.xle allows a play of about si.v inches, and by
means of rubber car springs a flexible suspen-

sion is secured. Fig. 2 shows the motor and
gearing tilted up so that the top of the former

maybe seen. This machine is of the consequent

pole type with a large and very substantial

(Iramme armature wound in a large number of

sections. The field magnets are of laminated

wrought iron. Square iron bars bent into shape
and assembled in the manner shown in the cut.

UNITED ELECTRIC TRACTION COMPANY S STREET CAR .MOTORS.

The armature can be removed by simply unkey-
ing its pinion and removing the four screws of

the supporting spider at the other end of the

shaft. Carbon brushes are used, and no change
in their position is required on reversal of the

motor. One switch-board is set up on each car
and is controlled from either platform by means
of a simple mechanical connection. This device
on the platform occupies a space only about two
inches square. A rheostat of two sections is

ufed in starting.

The United Electric Traction company claim
that it has been found from practical experience

MG. 3.

of the current is constant if the speed of the

armature be correspondingly varied. If, there-

fore, the speed of the armature can be made to

change to correspond to variations in the resist-

ance of the circuit the strength of the current

generated will be unaffected and remain constant.

In the method of regulation here described the

inventor, S. E. Nutting of Chicago, varies the

speed of the armature to correspond to varia-

tions in the resistance of the circuit independ-

ently of the speed of the engine.

A diagrammatic representation of the device

employed to carry out this idea is given in the

are used to form the magnets. The castings

which support the journals are of bronze. The
gears are of cast steel, and are carefully cut.

The pinions are of forged steel. The back
frame of the motor illustrated in Figs. 3 and 4,

Fig. 3 being a view from underneath, is a cast-

ing of steel. The bent I beam which supports
the front of the motor, is of forged steel. Oil

reservoirs and automatic oil pumps are used in

UNITED ELECTRIC TRACTION COMI'ANY S^SIREET CAR MOTORS

that suspending the motor directly from the
axle and not attaching it to the frame of the
truck or car body reduces the noise to a mini-

mum.
The forged steel pinions and cast steel

gear, they state, work together with almost an
entire ab.sence of the usual growl. These motors
are wound for either overhead or storage bat-

tery work.

l-u;. 4.

figure. .\n ordinary constant current dynamo
in which regulation is obtained by the changing
of the strength of the field magnets, is here

shown equipped with the regulator. The parts

may be described as follows: A represents the

armature; .5 one of the field coils: Cone of the

poles; D the other; and £ the shaft, to which
power is applied for the rotation of the arma-
ture. On the end of the shaft which extends
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be)'ond the machine, a pulley F is arranged and
adapted to receive the belt from the engine.

This pulley, however, is mounted loosely on the

shaft so as to be rotatable independently. It is

made hollow, as shown, and the end ne.xt to the

machine is provided with a flange to increase

the mass of magnetic material capable of being
operated on by the magnet field. The other end

NOVEL METHOD OF REGULATING

DYNAMO.

A CONSTANT CURRENT

6t the pulley is provided with a cap G, capable
of being screwed tightly into place. Within the

hollow pulley is arranged a hub H, connected
to the shaft by a screw-bolt so that the hub and
shaft will rotate together. The outer edge of

this hub is composed of some material adapted
to present a smooth frictional surface. The
hollow of the pulley diminishes in size or diam-
eter toward one end, and the exterior of the hub
tapers at a corresponding angle. On the end
of the cap G is arranged a spring K, made ad-
justable by means of a set screw. This spring
opposes the attraction of the field magnet for

the pulley-shell, and puts it back when suffi-

ciently released from such attraction. In other
words, the magnetism of the field tends to move
the pulley against the tension of the spring.

Now, when the power from the engine is applied
to the pulley, causing it to rotate at a constant
speed, the hub, together with the shaft and arm-
ature, will rotate at the same speed if the fric-

tional contact between the hub and the pulley-

shell be sufficiently great. When the dynamo
is set in operation the speed of the armature and
that of the engine will therefore correspond with
each other unless something intervenes to pre-

vent. The magnetism of the field magnet, how-
ever, is constantly e.xerted on the end of the
pulley-shell, tending to draw it toward the ma-
chine. As this magnetism increases with any
increase of the current resulting from a decrease
of resistance in the circuit, the pulley-shell will

be drawn toward the machine, and to that ex-

tent loosen the frictional contact between its in-

terior surface and the frictional surface of the
hub. This will cause a "slipping," so to speak,
to occur between the pulley-shell and the hub,
and thus diminish the speed of the armature. If

the resistance of the circuit be increased, how-
ever, as by bringing one or more lights into the

circuit, the diminished strength of the current

FIG. I. WHITTINGH.AM MAGAZINE FUSE.

will decrease the strength of the magnetism and
allow the spring to move the pulley-shell in the

other direction and against the attraction of the

magnetic field. This increases the frictional

contact and increases the speed of the hub and
the armature to correspond to the variation that

has been produced in the resistance of the cir-

cuit. In this way a constant and practically im-
perceptible movement of the pulley-shell toward
and from the magnetic field will be produced,
corresponding to cv-ery variation in the resist-

ance of the circuit, and as it moves in the one
direction or the other the speed, and conse-
quently the electromotive force, of the armatui'e
will be increased or diminished.

The Electric Light in Geological Inspec-
tions.

The accompanying cut illustrates a novel and
ingenious application of the incandescent elec-

tric light in geological work. The device em-
ployed is described in Revue Internat'onal de

L'Electricile by the inventor, M. G. Trouv^, sub-
stantially as follows:

The apparatus, which is called an electric

or5'gmatoscope, is designed for the inspection
of geological strata which have been traversed
by a boring tool.

The orygmatoscope comprises a powerful in-

candescent lamp inclosed in a cylinder as shown.
One-half of the cylinder forms a reflector and
the other, which is made of thick glass, allows

the passage of the ra)'S of light. These rays
brilliantly illuminate the various strata as the in-

strument passes them. The bottom of the de-
vice is inclined at an angle of 45 degrees, and is

an elliptical mirror. The right-hand portion of

the top is opened to permit an obser\'er placed
at the entrance of the shaft and provided with a
strong telescope, to examine in the mirror the

image of the layer of rock. The lamp is mount-
ed in such a manner that the rays which it emits

toward the top are intercepted. The apparatus
is suspended by a long cable made up of two
cotton-covered conductors. These conductors
are wound on a windlass or drum with insulated

"^^^^'^"?- •---

ELECTRIC LIGHT IN GEOLOGICAL INSFLLTIONS.

bearings. The bearings connect with the con-

ductor on one side by means of two rubbing
springs and on the other with the poles of a

Trouve portable battery. This arrangement
permits the lowering and raising of the orygma-
toscope as desired without trouble and without
cutting off the lights and stopping the inspec-

tion.

This apparatus at depths of 200 to 300
meters, it is said, gives very good results and it

is with the greatest distinctness that the strata

of rock are seen and recognized by observers.

It must be understood, however, that where the

electric light is used nothing hinders the pur-

suit of an investigation at greater depths, as the

scope of the apparatus is limited only by the

power of the telescope.

It may be mentioned that an expedition dis-

patched by the Portuguese government to ex-

amine the soil on the shores at Mozambique and
to make a report of its richness in useful min-
erals and especially in coal, is provided with

this apparatus. In this work it is understood
that this instrument has already given very
satisfactory results.

A company has been formed at Puyallup, Wash. , with a

capital of $35,COO to operate an electric light plant.

The Whittingham Magazine Fuse.
With the ordinary forms of thermal cut-outs

in which a fuse is employed, i.t is necessary as a
rule when it is desired to replace a burnt out
fuse, to first unscrew a set of clamps, insert a
fresh strip and then tighten the clamps again.
This operation entails considerable trouble, es-

pecially to persons unaccustomed to manipulat-
ing electrical apparatus. In the accompanying
cuts a thermal cut-out is illustrated, in which the
burnt out fuse is replaced by simply turning a
knob. The construction will be understood by
reference to the lettered parts.

A small non-conducting" cylinder C carrying

WHITTINGHAM MAGAZINE FUSE.

on its spindle a spool ..9 wound with fuse wire
and provided on the side with a wedge shaped
flange or nib F, is pivoted so that the flange

may be, by a tuni of the thumb screw, forced
through first the clip A and then the clip B.
The operation of the device will now be

understood. When it is desired to establish the,

circuit between the clips the parts being in the
position shown in Fig. i, except that there is no
fuse between the clips, the knob is given a half

turn. In doing this the sharp end of the wedge
shaped flange will enter the first clip, spread its

jaws apart, and pass through it. As the thick
'

end of the flange leaves this clip, the spring-

jaws come together and catch the end of the
fuse, which protrudes from the flange as shown.
The clip will thus hold the end of fuse between
its jaws. Another half turn of the knob causes
the sharp end of the flange to enter between the

jaws of the other clip and spread them apart as

it passes. The end of the fuse being now held

WHI'rriNGHAM MAGAZINE FUSE.

by the first clip, is drawn out from the spool as

the cylinder is turned. When the second half-

revolution of the knob and cylinder are com-
pleted, the thick end of the wedge-shaped flange

will pass through the jaws of the last mentioned
clip, and these will shut upon and clamp the

fuse, which protrudes from the thick end of the

flange. It is in this way that the fuse connec-

tion is established.

The advantage of the device is apparent.

When the fuse between the clips is burned, it is

only necessary to turn the knob through one-

half revolution and a fresh portion of fuse will

be supplied between the clips and complete the

circuit. This may be continued until all the

fuse wire is destroyed. This novel little device

is manufactured by the Automatic Switch Com-
pany, Baltimore, Md.

Electrical Committee for the World's
Fair.

The president of the national commissioners

of the AVorld's Fair has announced his com-
mittees including that on electricity and electri-

cal appliances, which is composed of the follow-

ing named commissioners: G. C. Sims, Rhode
Island, chairman; C. R. Hopkins, Washington;

M. Ryan, North Dakota; G. W. Allen, commis-
sioner-at-large; W. G. Davis, Maine; F. W.
Breed, Massachusetts; O. R. Hundley, Ala-

bama; R. R. Price, Kansas.

The Edison company is doing a large amount of foreign

business, one of its recent contracts being for the equip-

ment of the St. Johns City Railway company of St. Johns,

New Brunswick, which is one of the strongest roads in the

Dominion. The contract was closed through John F.

Zebley of New York, the president of the road, and the

Edison system was determined upon by Mr. Zebley after

a most Ihorough and careful investigation.
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" The demand for electric lighting has in-

creased to such an extent here," says our Pitts-

burg correspondent, " that now instead of put-

ting gas pipes into newly built houses they are

wired for electric lights." This speaks well for

the service of the electric lighting companies of

Pittsburgh and also for the enterprise of the

residents of that city.

The street railway convention at Buffalo,

October 15, 16 and 17, will be largely attended

and will be one of the most important conven-
tions of the year to electrical companies. 'I'here

will be a number of interesting papers presented

on electrical railway work. The headquarters

of the Western Electrician during the con-

vention will be at Parlor F, Iroquois hotel. We
will issue two special numbers covering the

proceedings of the convention.

.A.N enterprising hotel keeper at Woodstock,
Ont., utilized the telephone during the trial of

Birchall, the murderer of ]ienwell,.to satisfy the

curiosity of those who were unable to gain ad-

mission to the court room. , The testimony was
transmitted over the wire and a fee of twenty-

five cents per hour, charged. The ladies were
not overlooked and a private room in the hotel

containing four receivers was placed at their

disposal for a consideration.

The Edison company has decided to adopt
the Eickemeyer armature as a standard type for

railway motors, liy the employment of an arm-
ature of this design the company claims to over-

come the evils which resulted from the necessary
bunching of the wires at the end in the old style

Siemens' armature. It may be stated, however,
that it is not the intention of the company to

adopt the Eickemeyer winding in any of the

machines e.Kcept the railway motor. The Sie-

mans' winding has given satisfaction in the
lighting dynamos, and this style will still be a

standard for such machines. A description of

the new railway motor armature is given in this

issue.

A novel yet extremely simple application of

the electric light for geological inspections is

described in another column. A Frenchman
has devised a combination of incandescent lamp
and mirror which he lowers into a shaft bored
down into the earth. The cable supporting the

mirror and lamp contains two conductors which
connect the lamp with a small portable battery

located at the entrance of the shaft. When an
inspection is to be made the orygmatoscope, as

it is called, is lowered to the required depth, and
by the aid of a strong telescope an observer

can recognize with great distinctness, the char-

acter of the stratum of rock or earth at that

point. This application of the electric light in

combination with a telescope is suggestive as

well as ingenious.

The street railway war in Milwaukee has
attracted considerable attention, the Villard

syndicate and a company of local capitalists

doing everything in their power to secure con-

trol of the streets. The controversy will un-
doubtedly prove costly to both corporations, as

every step is contested in court. No matter
how the pending actions result the city of Mil-

waukee will gain. It will secure a complete
system of street railways, all operated by elec-

tricity, and each representing the best equip-
ment of the system adopted. All the old lines

are being equipped with electrical apparatus
and new lines are in course of construction.

By tVIay tst the Cream city will be covered with

a network of street railways, all operated by
electricity, forming it is claimed, the most com-
plete electric system in the country.

In this issue a description is given of a pas-
senger telpher line at Edinburgh, Scotland.

The line is said to be over a quarter of a mile in

length and the cars are constructed after the
regulation English style, each having two com-
partments holding four persons. Whether the

electrical engineering company of London,
which controls this system, intends to exploit it

in the field in competition with the various sur-

face passenger systems, is not stated. In this

connection, however, it will be interesting to

many to know that in the Weems system in this

country, which for a year or two has been ex-

perimented with as an electrical system of car pro-

pulsion on an elevated structure, it has been deci-

ded that where the cars were to be run at a high
rate of speed the solid earth was the place for a

track. Those who wish to realize something of

the nature of the strain on an elevated struc-

ture built with curves and carrying cars travel-

ing, comparatively speaking, even at a moderate
rate of speed, will find a striking illustration in

the ordinary roller coaster. A ride in one of

these solid little roller cars as it passes at high
speed from the straight length of track into a

sharp curve causes a thoughtful passenger to

wonder what might happen if the car weighed
tor.s instead of pounds.

The death o( Lineman Kopp in New York
and the result of the subsei|uent investigation

proves the necessity of constant vigilance on the

part of employes of electric lighting companies.
Kopp was considered a first class workman and
he understood the dangeis attending reckless

handling of high tension currents, yet he delib-

erately neglected to take the first precaution re-

quiretJ and he paid the penalty of his careless-

ness with his life. This is not the first instance,

and there is little probability that it will be the
last, in which linemen disregarding the terrible
warnings of this character have fallen victims to
their own recklessness. There was a hue and
cry raised in New York when the announce
ment was made that another lineman had been
killed aud even after the facts were presented in

the report to the Board of Electrical Control an
attempt was made to create a sentiment against
the electric lighting companies. Mayor Grant
instructed Expert Wheeler to prepare recom-
mendations for safeguards for linemen. This
question of protection to employes has occupied
considerable attention on the part of electrical

companies and has been thoroughly discussed
in electrical conventions. Many companies
have adopted rules to govern the action of their

employes, but it would appear as if it were im-
possible to impress the necessity of observance
on those most directly interested, as the acci-
dents to linemen prove.

The provisions of the McKinley tariff bill

have occupied the attention of manufacturers
throughout the country, but it can safely be
said that no class has given more attention
to the subject than the electrical companies.
The representative electrical organizations of
the country petitioned congress to remove the
tax on copper and in support of this demand
presented the names of nearly every one inter-

ested in electrical industries. This petition

was made without regard to political opinions or
parties—protectionists joining with free traders
and revenue tariff advocates in opposing the
extortion proposed in this McKinley bill. It

was recognized by all that the tax imposed
upon copper was without justification, and it

was accordingly demanded that it be placed on
the free list. This was not granted but a mate-
rial reduction was secured. The duty on cop-
per ores is reduced one cent, old copper for

remanufacture 2 cents, copper in plates, bars or
ingots not manufactured 2i/^ cents. No change
was made in the schedule of lead but in zinc
the duty on blocks or pigs is raised from i}i to

1^4 cents, while a reduction of % cent is made
on old zinc for manufacture.
The electrical manufacturers of the country

will not cease their efforts to secure the removat
of the duty on copper and other raw materials
employed in the manufacture of electrical

devices. The agitation will be continued until

recognition of their claims is conceded.

Thc telephone fight promised by the Sub-
scribers' company recently formed at Chicago
bids fair to dwindle into insignificance as have
many former attempts to compete with the Chi-
cago Telephone company. It transpires that the
company has not secured control of any tele-

phone system and would undoubtedly be obliged
to wait until the expiration of the Bell patents
before establishing its exchange. If this new
enterprise should commence operations before
the expiration of the Bell patent, it was pro-
posed to introduce either the Cushman or
D'Unger instrument. An injunction procured
by the Bell company prohibits the use of the
Cushman telephone in Chicago. Should the
D'Unger system be favored by the new com-
pany we suggest that each stockholder purchase a
copy of the specifications and the drawings of Dr.
D'Unger's telephone patent and compare them
with the Bell papers before making their invest-

ment. We think that it will not require an ex-
pert at patent law to discover that the D'Unger
receiver is practically a modification of the Bell

telephone. In addition to this and granting the
new project the use of such instruments and
devices as will be public property in 1893 how
can It hope to compete with the improved system'
of the Bell company? The new enterprise
would be in the same position the Bell company
was when it started, and could not hope to com-
pete with the old company when it had nothing
but discarded apparatus. The Bell company is

of course preparing for the opposition it will en-
counter when its fundamental patent expires, and
is perfecting its system and adding all the little

refinements which its experience has produced.
It possesses the experience and controls the
ablest engineering skill in its particular depart-
ment. These are great advantages, as any new
company will find.
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New Thomson-Houston Snow Plow and
Snow Sweeper.

Experience in operating electric railways in

winter has demonstrated the fact that some ap-

pliance is needed for keeping the tracks as

free from snow as possible. That the Thomson-
Houston Electric company fully realized this ig

are of 15-horse power each, and are entirely in-

dependent of the motors used for driving the
brushes, being provided with separate reversing
switch and rheostat, inclosed in an iron box,
and placed on the platform within easy reach of

the operator. The motors for operating the
brushes are placed on the car platform, with a

THE THOMSON-HCUSTON SNOWPLOAV.

shown by its action in devising the snow plow
and snow sweeper shown in the accompanying il-

lustrations. Last winter's experience showed
just what was needed in this direction, and in the

new appliances will be found many improvements
over the old types. The dimensions of the

snow plow are: Length over all, 20 feet; width, 7

feet; height from rail to floor of car, 3 feet 6

inches. The truck has four 36-inch wheels, in

front of which is placed a digger which scrapes
the snow from the track, thereby securing a good
contact for the wheels. These diggers or scrap-

ers, are controlled by levers placed at each end of

the car, and may be raised and lowered at will.

One of the main plows is placed diagonally
across the car, one end being in front of the for-

ward wheel on one side, the other end coming
out between the front and rear wheels on the op-
posite side, at an angle of about 60 degrees. By
placing the plow in this manner a position is se-

cured where the least oscillation occurs. Al-
though the plows extend two feet beyond the
wheels, each is provided with an extension, by
means of which a path of any desired width, de-

pending upon local conditions, can be made.
The second main plow is hung parallel to, and in

the same manner as the first, each, however, being
independent and controlled by levers placed up-
on the car platform. One or both can be used as

the circumstances require. The plows are kept
at a proper angle by means of chains and iron

rods, so arranged as to permit great freedom of

movement in a vertical direction.

The car is propelled by two 20-horse power
motors, of the consequent pole type, one being
geared to each axle by means of sprocket chains
and chain gear wheels, and are capable of pro-

pelling a car at a speed of ten miles an hour.

The sprocket chains run as slow as possible since

the total reduction in speed is made by gears
on the motor frames. They are inclosed in iron

boxes. In circuit with the motors is placed a
reversing switch and rheostat, also placed in a
closed iron box. The trolley arm is supported
by a post placed in the center of the car plat-

form, and which is also used as a support for a
number of incandescent lamps. The car can
be operated in either direction.

The car for the snow sweeper is of the sama
dimensions as that used for the plow, the wheels
being 36 inches in diameter, and mounted on a

^% inch axle. The motors for driving the car

shaft parallel to that of the broom, and con-
nected to it by means of sprocket chains so as

to run at a speed of 200 revolutions per minute.

The brushes, which are placed in advance of the

truck are two in number, and are made in sec-

tions to facilitate removal or changes of any
kind.

On the platform of the car on both sides are

handles operating clutches by means of which
the broom can be thrown in or out of operation.

Levers are also provided for raising and lower-

ly of the motors used for driving the brushes.
The current is taken from the overhead con-
ductor by means of a trolley, supported on a
post eight feet high placed in the center of the
car. Around this post are grouped incandescent
lamps which are employed when the car is re-
quired for night service. Both the snow plow
and siyeeper are made for severe work and tests
to which they have been submitted indicated
that they will meet the requirements for which
thev were devised.

Novel Use of the Telephone.
The most unique use to which the telephone

has been adapted is reported from Woodstock,
Ont., where the sensational murder trial of Regi-
nald Birchall is in progress. It appears that the
courtroom in which the trial is being held is

very small and can scarcely accommodate the
court attendants, attorneys, reporters and wit-
nesses. The trial naturally excited much in-

terest, and the people from every town in the
section gathered to listen to the testimony. They
found it impossible to secure admission to the
courtroom, but they were afforded an opportu-
nity of listening to the testimony communicated
by telephone to "the public house," where
twenty receivers were in use throughout the
session. A dispatch says: ''For several days
preparations have been made for this great trial

and to-day the scene resembled in a way a great
political convention. Several wires of the Great
Northwestern Telegraph company had been run
into the building and a number of operators were
seated in front of their instruments at a table in

the rear of the court. At the reporters' table
were representatives of several London news-
papers and correspondents of leading journals
in the Dominion and the United States. On the
wall over the judge's head was the large receiver

of a telephone. It had been placed there by an
enterprising public house keeper and was con-
nected with twenty instruments at his place of

business. He knew the court-room could ac-

commodate only a few of those who were anx-
ious to listen to the testimony, and so his house
caught the overflow, and all day long men took
turns listening to what came over the wires."

The intetest in the trial increased as it pro-

gressed. A telegram from Wood.stock on the

third day of the trial announced that the tele-

phone transmitters that hang over the heads of

THE THOMSON-HOUSTON SNOWSWEEPER.

ing the brooms, thereby rendering it possible to

operate them at any desired height. To insure

the snow being thrown off the track the brooms
are set at an angle of 60 degrees to the rail.

The electrical connections are the same as found
on the passenger cars, the motors for propulsion

being connected in multiple, but independent-

the counsel and his lordship worked all day
yesterday. The wires run to a hotel, where the

tubes are rented at twenty-five cents an hour.

There are also four tubes in a private room for

ladies. All of them were busy all day yester-

day, and every word that was said in court

leaked into the ears of the listeners in the hotel.
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Electric Railways at Indianapolis and
Jollet.

The accompanying cuts illustrate the Thom-
son-Houston Electric Railway systems at Indi-

anapolis and Joliet.

Fig. I is a view of the Citizens Street Rail

way, Indianapolis, which has been in operation

since June 8th. It is one of the finest con-

syucted electric railways in the country. The
center pole double bracket construction has

present operating nine motor cars, each equipped
with two 10 horse power railway motors. The
power station is equipped with two 80 horse

power Thomson-Houston generators, with

switch-board fitted with all the necessary appli-

ances. The management of this road is so well

pleased with its operation that it has placed

orders with the Thomson-Houston electric com-
many for additional equipment. It is remarked
bv the citizens of Joliet, tliat the Joliet Electric

liLECTRlC STREET R.\II.WAY .'VT INDIANAPOLIS.

been used throughout. The poles are made of

heavy iron pipe with fancy bracket and arm
attached to each side of the pole, extending
over the center of each track to support the

trolley wire. This construction runs through
the business portion of the city, and is consid-

ered one of the finest overhead lines for railway

work that has been built. On this line are a

number of difficult curves which required con-

siderable engineering skill to conform the over-

head wire to the line of track. The company
at present operates ten motor cars, equipped
with the fifteen horse power motors, and each
motor car at all times hauling a trail car. The
traffic on the road since starting has been larger

than the most sanguine had anticipated, and
has been in operation without the slightest

delay or trouble. The cars were manufactured
by the St. Louis Car company, of St. Louis,

Mo. The power station is equipped with one
150 horse power Wheelock engine, Corliss type.

and one 500 horse power Hazelton boiler.

Natural gas is used instead of coal. Two thirty

horse power Thomson-Houston generators are

installed in this station, together with an elab-

orate marble switch-board which has upon it

circuit breakers, ampere meters, voltmeters,

switches, rheostats and potential boards
taken altogether it is one of the most complete
stations which has been equipped in this

country. The Thomson-Houston Electric com-
pany is at present building one large electric

snowsweeper for this railway, which will be used
to remove the snow from their tracks during the
winter months.
The Joliet Electric Street Railway company,

which has adopted theThomson-Houston electric

railway system, completed the electrical equip-
ment of its road and put it in operation on
I'ebruary 3d. It is four miles in length, and part
of it is built with bracket suspension, and the
remainder with the cross suspension method.
The overhead line is built upon thirty feet cedar
poles, tastefully painted. It has a number of
difficult curves, crossings and switches, for

which the overhead line is arranged, and since
starting it has had an exceedingly heavy traffic,

but has been in constant operation without the
slightest delay or trouble. The company is at

Railway company's cars are "always on time,"

and the patrons of the road are pleased with the

efficient service.

Electrical Display at the Pittsburg Exhi-
bition.

Apart from the unique position occupied by
the Westinghouse Electric Manufacturing corn-

descent lamps the show would lose a great deal

of its regal splendor. Except the lights used
by the exhibiting electric companies in their

displays, all the lighting is done by the Alle-

gheny County Light company, the largest elec-

tric lighting corporation in Western Pennsyl-
vania. This company has now a capacity of

35,000 incandescent lamps and 1,000 arc lamps,

and is even now increasing its capacity at the

rate of 1,000 lights per month.
The exposition buildings—there are two of

them. Mechanical Hall and Main Hall—are
lighted by 1,700 incandescent and sixty three

arc lamps. The buildings are about one mile

away from the Central Station plant and the

current is carried over an o-wire. The com-
pany operates the Westinghouse alternating cur-

rent system. The wiring of the buildings was
done by the North American Construction com-
pany. Since the opening day of the exposition

there has never been the least trouble with the

lights.

Opposite the Westinghouse exhibit on the

other side of the entrance to Mechanical Hall
the Thomson-Houston company of Lynn, Mass.,

has also an extensive display. This has been
arranged by the local agents of that company,
Messrs. Hughes and Hawthrop, and these gen-
tlemen have certainly endeavored to make the

best show of the apparatus their company man-
ufactures. They have several direct current

dynamos, one of 450 light capacity. In the ex-

hibit is also a 650 light alternating dynamo
and a 35 light arc dynamo. The space occu-

pied by the company's display is decorated with

a peculiar assortment of flags, which renders the

entire exhibit very conspicuous. There is also

a large variety of motors in the exhibit, all

operated by a 30-horse power motor generator.

A number of the motors are attached to fans,

others to ventilators, another again to an ice

crearri machine, and one to a cider press.

The company expects to have a number of

electric welding maehines on exhibition very

shortly, and the process of welding by electricity

will then be explained to the visitors by one of

the electricians of the company.
The Westinghouse Electric & Manufacturing

company is now adding to its handsome exhibit

one of its street car motors. It is one of

the latest pattern, known in Pittsburg as

the "Noiseless" motor.

The R. D, Nuttall Manufacturing company

KIG. 2. ELECTRIC STREET RAILWAY AI" JOLIET.

pany's exhibit in the Pittsburg Exhibition

building, electricity generally has done a

great deal to enhance the attractiveness of all

other displays. In fact, were it not for the il-

lumination of the buildings by arc and incan-

is exhibiting AV. H. Emmet's street car trolley.

The S:andard L'nderground Cable company
of Pittsburg has a full display of all the different

w'lres and cables manufactured by the com-
pany.
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The Crocker-Wheeler Motors at Cape
May.

The Crocker-Wheeler company had a large

exhibit of motors of their "Perfected" type at

("ape May during the electric light convention.

The machines were arranged upon a large table

under a canopy bearing their trademark, "Per-

fected Motors." The accompanying cut illus-

trates the exhibit.

At the right of the table was a 's-horse power
arc motor connected by compound gearing to a

triple.^ pressure pump, capable of forcing water
to a height of 200 feet, with power suitable to a
6-'3 or "';-arc" circuit. The pinion on the

motor was keyed'on, and yet was carefully in-

sulated from the shaft and was provided with

flanges on one side faced with insulating mater-
ial so that no electrical connection could be
formed between the pump and the motor. The
motor was bolted to a wooden base which was
fastened to the base casting of the pump.
Next to this were samples of the Ji and i-

horse power arc machines, 10 amperes, with their

new automatic speed governor, by means of

which the speed is controlled within twenty-five

revolutions, without the use of any switch or

connections of any kind with the field energiz-

ing coil Samples of the governor taken apart

were also shown. This governor is contained
entirely within the driving pulley, where it is

concealed from view, and protected from dust

aud all injury. By means of the Crocker-
Wheeler governor the regulation of their motors

making a complete revolution about the com-
mutator. This enables the motor to be reversed
without a switch, or without rearranging the
brushes. The bearings are self-oiling, the oil

being contained in a well at the bottom of a pil-

low block, whence it is carried to the shaft by a
ring revolving upon it. The bearings are swung
upon ball joints set in babbit metal so that they
align themselves perfectly when the shaft is in-

troduced. When the oil has become gritty it is

drawn off from an outlet covered by a thumb
screw at the base of the pillow block, and fresh

oil is poured in at the top. The capacity of the

motor, the volts and amperes required, etc., are

given on the name plate on the top, and the size

of wire and the number of turns to each section

of the armature are stamped on the face plate

which supports the armature, so that every mo-
tor turned out by this company carries the full

information as to its capacity, requirements,

etc.

New Edison-Eiokemeyer Street Railway

Armature.
A radical change in railway motor construc-

tion which has recently been made is announced
this week by the Edison General Electric com-
pany which has secured the use for its railway

system of the Eickemeyer patents for winding
armatures. It will be remembered that the

Eickemeyer dynamo for lighting purposes was
brought out about two years ago. Since that

time it has been actively exploited, and it is

CROCKER-WHEELER MOTORS AT CAPE MAY.

is attained by purely mechanical means, there

being no connection between it and the circuit.

This has the advantage of simplicity, and as it

is purely mechanical it is easily understood and
can be repaired by any machinist or janitor.

A 1-6 horse power pump outfit was also ex-

hibited. This consists of a very small triple

cylinder pressure pump with a 1-6 horse power
constant speed motor belted to it. This little

motor has a sufficient power to run the pump
for any height of pumping lift and may be wound
for an5^ electric light circuit. It has a capacity

of lifting 1,000 gallons of water per day 100 feet,

and other quantities at correspondingly greater

or less height. These outfits are made by the

Crocker-Wheeler company in all sizes. In the

larger sizes the motor is usually geared firmly to

the pump. The larger sizes, 3 and 5-horse

power and upward are used for elevators, large

tanks, fire purposes, etc.

In the center of the table was exhibited a
number of small motors of r-6 and '3 horse
power, one being mounted on a little stand, and
carrying a miniature cast iron pulley with crown-
ing face and flanges, being in every respect a
perfect miniature of the regulation dynamo.
Others were fitted with 12 and 16 inch fans of

polished brass or nickel, some with and some
without wire guards. These guards are very
neat in construction, being carefully designed
and held in place by a neat brass casting with
slender arms which reach out and grasp the rim
of the fan guard bracing it firmly from the top
of the motor. The construction of these little

motors deserves a little attention. They are all

regulated by a switch attached to one pole piece
which controls the flow of current to the arma-
ture and to the field, and includes a spring coil

built in the machine for starting the armature
slowly. The brushes are held in miniature
brush holders, which have a steel spring tension
and are carried upon a rocking arm capable of

claimed that not a single dynamo armature
wound on the Eickemeyer plan has burnt out.

The armatures now in general use on Edison
railways are wound on what is known as the

Siemens system, which has proved entirely

suitable for dynamo work, but has some disad-

vantages in railway motor construction. In
Siemens' armatures the wire is so wound that

when completed there is an irregular cone-
shaped mass of wires at the end with more or

less motion among themselves. The experience
of the Edison company has been that this mo-
tion has a tendency to abrade the insulation of

the wires, causing short circuits of adjacent
coils which may carry the maximum difference

of pressure generated by the armature, and re-

sulting in burn outs. Moreover, as the wire is

wound in two complete layers, where burn-outs
occur on the under, the expense of repairing

usually amounts to rearly as much as that of

rewinding the entire armature.
The Eickemeyer system of winding is radical-

ly different from the Siemens. Each armature
coil is wound upon a form of peculiar construc-

tion, and is interchangeable in every re-

spect. In building an armature originally, the

laminated iron core is first prepared as in the

Siemens armature, and upon this are loosely

placed the necessary number of standard coils

which are locked in place around the armature
by means of the wooden pegs.

The result is a square end, both front and rear,

instead of the cone-shaped end of the Siemens
armature. The coils are held fiimly in place,

and there is no mechanical pressure from coil to

coil which would tend to cause short circuit.

The armatures are necessarily of standard diam-

eter and interchangeable, and it is claimed
that the Eickemeyer armature will never
burn out except from dead over-load causing

melting of the wire, from accidental mechanical
injuries, or from short circuit due to outside

causes. If, however, an armature coil should
burn out from any of the causes mentioned it

could be replaced without difficulty by any ordi-

nary mechanic and without returning to the fac-

tory, the whole operation consuming about a

day's time, and a small amount of material.
Railway companies would be provided with a
sufficient number of standard coils held in re-

serve.

It is the belief of the Edison company that
one of the most serious difficulties that has been
met with in electric railway work is overcome
by the adoption of this armature.

Telegraph Operaiors in the Mackey Sys-
temQuit Work.

The announcement was made last week fjiat

a strike had been ordered among the telegraph
operators on the Mackey system. The origin
of the report seems to have been some local

trouble between the railway operators at Terre
Haute, Ind., and a few other unimportant points.

A despatch from Terre Haute says; "Some
time ago a federation was formed of a number
of operators and clerks employed on the Mackey
lines with a view of demanding an increase of

pay. It is said that the intention was to demand
increased pay, but learning that A. D. Sears,

the secretary, had been discharged, the men
decided to strike at once. A demand was made
on the company for his reinstatement and an
increase of pay, about 15 per cent. The com-
pany's officials replied that the matter had to be
taken under advisement, and last night the men
struck. President Hopkins telegraphed to the men
on the Evansville and Terre Haute and Evans-
ville and Indianapolis lines to go to work pend-
ing a conference to be held with General Mana-
ger Saul at Evansville within a week. The com-
pany claims that Sears was not discharged be-
cause of his membership in the federation, but
for other good reasons, and the men assert the
contrary. The strike caused some delay in the
handling of freight but the passenger service on
the road on which the operators were engaged
was not impaired."

Another dispatch from Peoria, III, says:

"The strike on the Mackey system did not affect

Peoria. .A few men went out at the way stations

on the Peoria, Decatur and Evansville road,

several at Pekin, and trains fur a time were run
wild."

St. Louis was one of the points affected by
the trouble. A dispatch from that city says:

"E. A. Smith, an officer of the Order of Rail-

road Telegraphers, was asked last evening re-

garding the strike reported yesterday of the

operators on the Mackey system, and replied

that the Order of Railway Telegraphers had
nothing to do with the strike. All members
of the Order of Railroad Telegraphers who are

not employed on the Mackey lines," said Mr.
Smith, "received messages yesterday morning
requesting them to take no part in the strike.

The strike was managed entirely by those em-
ployed on the Mackey lines, and so far as I am
informed, the strike was general.

"At East St. Louis there are three or four

operators employed by the Mackey line, and
they left their instruments at 7 a. m., when
those on the day watch went to work. They
resumed work at noon, however, as the com-
pany granted their demands in full, which was
for increased wages and a promise to employ
only competent men.

"Trains are said to have been delayed some-
what by the strike, but, owing to the short time
that it was in progress, the train service on the

lines was not seriously impaired.

"The wages of the operators," said Mr.
Smith, "have been cut down by the action of

the telegraph schools. The managers take

their pupils to the railroad managers with the

request that they may practice on their lines

until they become competent operators. They
work for nothing until thej' become expert in

the use of the instruments, when the)' usually

offer to do the work at a certain station at §10
a month less than the operator is being paid

for it. The wages are not uniform, but are

graduated according to the amount of work
that is to be done at each place.

"Mr. Smith estimates the number of persons

participating in the strike yesterday at over 200.
" The lines affected were the Chicago &
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Eastern Illinois, the Evansville &: Terra
Haute, the Chicago & Indiana Coal Railroad,

the Peoria, Decatur & Evansville, and the

Louisville, Evansville ^: St. Louis consoli-

dated."

Telephone Rates in Chicago.

The agitation for a uniform rate of telephone

charges in Chicago is at an end. The city

council recently instructed the corporation

counsel to prepare an opinion on the subject

and he has reported in favor of the telephone
company. It appears that the complaints came
from the recently annexed districts. The tele-

phone company secured its franchises in these

districts before they were annexed to Chicago
and the provisions of the grant cannot now be
altered by the city council. Therefore the pres-

ent rates in these districts will prevail.

The British Association.

In his address before the British association at Leeds,
Sir Frederick -A. Bell, the president, said in the course of

his remarks:

Among the branches of science in the practical applica-
tions of which the greatest strides have oeen made since

the association met at Leeds, in 1S58, is electricity. That
year witnessed the accomplishment of the first great step

toward the establishment of electrical communication
between Europe and America, by the laying of a telegraph
cable connecting Newfoundland with Valencia. Through
this cable a message of thirty-one words was shortly after-

ward transmitted in thirly-five minutes, an achievement
wnich, though exciting great enthusiasm at the time,

scarcely aflorded promise of the succession of triumphs of
ocean telegraphy which have since surpassed the wildest

dreams of the pioneers in the realms of applied electricity.

* * * How remarkable the strides have been in the re-

sources and powers of the telegraphist since that time

(1837) is demonstrated by a few such facts as these: The
first needle instrument of Cooke and Wheatstone trans-

mitted messages at the rate of four words per minute, re-

quiring five wires for that purpose; six messages are now
conveyed by one single wire, at ten times that speed, and
news is dispatched at the rate of 600 words per minute.
Duplex working;, which more than doubled the transmit-

ting power of a submarine cable, was soon eclipsed by the

application of Edison's quadruplex working, which has in

its turn been surpassed by the multiplex system, whereby
six messages may be sent independently, in either direc-

tion, on one wire. When last the British association met
in Leeds, submarine telegraphy had l.mt just started into

existence: thirty years latei , the accomplished president of

the mechanical section informed u-^, at our meeting at Bath,
that iio.ocxj miles of cable had been laid by British ships,

and that a fleet of nearly forty ships was occupied in var-

ious oceans in maintaining existing cables and laying new
ones.

Touching upon the subject of electric light he said:

While the prediction made by Siemens, eight years ago.

that elec:ric lighting must take its place with us as a pub-
lic illuminant, has thus been already, in a measure, ful-

filled, important progress is being continuously made by
the practical electrician in developing, and perfecting the
arrangements for the generation of the supply, its efficient

distribution from centers, and its delivery to the consumer
in a form in which it can be safely and conveniently dealt

with and applied at an outlay which, even now, does not
preclude a considerable section of the public from enjoying
the decided advantages presented by electric lighting over
illumination by coal gas. ^'et our recent progress in this

direction, encouraging though it has been, is insignificant

as compared with the strides made in the application of

electric lighting in the United States, as may be gauged by
the fact that, while in America the number of arc lamps in

use, in April of this year, was 235, o<X), and of glow-lamps
about three millions, there are at present abDUt one-tenth
the number of the latter, and one-hundredth the number of
arc lamps, in operation in England.
The development of telephony is thus described: The

operations of the National Telephone company well illus-

trate our progress in telephonic inter-communication; that

company has now 22,743 exchange lines, besides nearly

5.000 private lines, its exchanges numbering272,anditscall
offices 526, The number of instruments under rental in

England has now reached 99,000; but, important as this

figure is, compared to our use of the telephone a very few
years ago, it sinks into insignificance by the side of the
number o" instruments under rental in America, which at

the beginning of the present year had reached 222.430, be-

ing an increasi of 16.675 over the number in i8Sg. Only
thirteen years have elapsed since the telephone was first

exhibited as a practically workable apparatus to members
of the British association at the Plymouth meeting, and
the number of instiuments now at work throughout the

world may be estimated as considerably exceeding a mil-

lion.

A large contract for station equipment has been made
with the Edison General Electric company by Thomas
Lowry, president of the St. Paul and Minneapolis Railway
systems. It will be remembered that earlyin the year Mr.
Lowrj' placed with the Edison company the largest single

contract for railway apparatus which has ever been given
to a railway company, calling for over 7,000 horse power
of electrical apparatus. The contract just closed provides
forfifteen Eiisjn dynamos of 150,000 watts (300 h. p.)
each, and twenty cars for use between St. Paul and Min-
neapolis, the latter being required to make a speed of
wenty-Hve miles an hour.

Quick Electric Riilway Construction.
A remarkable feat of electrical railway construction at

Elmira, N \'., was recently referred to in these columns
On the 30lh of July the Elmira ^i: liorseheads Railway
company placed a contract with the Edison General Elec-

tric company for the equipment of 7,000 feet of track,

six motor cars, and a full station equipment. At the same
time a contract was placed with the John Stephenson Car
company for six new cars of solid and elegant construction.

The contracts were made in both cases with the strong
guarantee to the effect that the road should go into opera-
tion on the first day of September in order to accommodate
the great Inter-state Fair which was to be open on that day.
A full history of the efforts made by both companies to

fulfill the guarantee would be interesting reading, as it

called for the quickest time ever made in electrical railway
construction. Both the Edison company and the Stephen-
son company put their best men upon the work and for-

warded supplies with the utmost possible dispatch. On or
about the fifteenth day of August the Stephenson conpany
informed the Edison company that its cars were ready for

equipment, and at about the same time the motors were
shipped from the great Schenectady Works of the Edison
company, which have a capacity of from fifteen to twenty
street car motors per day. The strike on the New Vork
Central at this time bid fair to cause very serious delays,

as the cars were to be equipped in New York. A special

consultation of the Edison company and the Stephenson
company was held at Schenectady with the result of caus-
ing the motors to be shipped via the Delaware & Hudson
R. R. and the D. L. & W. R. R. companies, a round-
about route which necessi'a'ed special cars and unusual
expedition. O.i about the t.veotieth of August the com-
pleted cars began to go out from the Stephenson factory,

two being shipped each day. In the meantime a contract
had been placed with the Simplex company of Boston for

the feed wire, the Edison company had forwarded all line

material and supplies, and everything was on the ground
but the poles, which were held in Northern New York
awaiting arrival of cars which had baen delayed on account
of the New York Central strike. In this emergency every
one turned in to help. Poles were gathered about Elmira
and at 12 o'clock on the night of August 23, the street con-
struction work commenced. Provision for the dynamos
and appliances had been made by engaging a part of the
Westinghouse station at Elmira, On August 31 notice
was sent to the railway company that the road would com-
mence operations on the following morning, and promptly
at 6 A. M. on the first day of September the road carried

its first passengers. For the next few days the tests of the
machinery were excessive, th i cars frequently having to

carry two loaded trailers, and to remain in service from
early morning until late at night. The largest number of
passengers carried by these electric cars with their comple-
ment of trail cars was a little over 25,000. The road was
entirely satisfactory in every respect and Col. Robinson
and I. B Newton & Co., the present owners of the road,

have every reason to be grateful to both the Stephenson
and the Edison companies.

CORRESPONDENCE.
New York Notes.

New Vork, Sept. 27.—The Board of Electrical Control

adjourned indefinitely without adjusting the subway rental

matter. This is a gross injustice to the electric light com-

panies. It is claimed that the rental of ^303 a mile will

insure a dividend of 10 per cent, to the stockholders of the

subway csmpany, but the subway company is not satisfied

with this, and demands ^1,000 per mile The failure of

the b>ard to adjust the difficulties is seriously commented

upon by the daily papers. Mayor Grant coming in for a

good share of their attention.

The work of repaying Broadway is in progress, and will

be pushed ahead as rapidly as possible. Commissioner

Gi'roy has served notice upon parties intending to renew

or construct works under Broadway, that they must do it

now when the repaving of the street is in progress, as under

no circumstances will the tearing; up of the street be per-

m'tted for some years after the new pavement is 'aid The
subway compmies have signified an intention to put down

some more conduits.

A committee of three aldermen was appointed by the

Jersey City council t3 wait upon the olficials of the jersey

City iV Bergen Railway company and protest against the

failure of the company in extending its railway system to

the ferry. On account of the inconvenience of a change of

cars at Monmoith street, the company is urged to com-

plete its new system.

It is claimel thai: franchise; are granted without suffi-

cient consideration in Jersey City, and the mayor has de-

cided to exercise his veto pjwer in two cases, both of which

affect the electric il interests. Both companies proposed to

erect electric lighting plants, and the council granted the

desired authority. The mayor, however, vetoed both

measures and astonished the aldermen and people by an-

nouncing that the city had already three electric lighting

companies, and he considered that number sufticient. This

is certainly a remarkable position for a city ollkial to

assume.

Michael 1' iizpatrick of 214 East Twenty-fifth street, a

lineman for the Metropolitan Telephone company, while

repairing telephone wires oa a pole on l-"ifth avenue, touched

a wire supposed to be dead but which proved to be alive.

The shock knocked him from the pole into the street. He
has sufficiently recovered to tell his experience. He says

he suffereti excruciating torture. Fitzpatrick is either par-

riculariy unfortunate or cireless in the handling of electric

wires, his e.xperience of last week being the third time

he has been knocked off a pole by a shock. On Aug. 2 he
was knocked from a pole and was laid up for three weeks.
He had been to work but a week when he was again
knocked oH a pole at Bowery and Third street.

The following named applicants for membership were
admitted at the last meeting of the American Institute of

Electrical Engineers: Alfred E. Braddell, Philadelphia,

Pa
;

William B. Knight, Kansas City. Mo.; WiUiam B.

Keen, New York; Robeit B. Fabcr, New Bedford, Mass.;
II. K. M. Clay, Birmmgham, .\Ia ; S. 1». Nesmuth.
Cleveland, U.; Charles Hewitt, Brooklyn, N. Y.; Samuel
Rodman, Jr., U. S. A.; Francis Forbes, New Vork; Wil-
liam B. Tobey, Ithaca. N Y ; Osburn P. Loomis, Brook-
lyn, N. v.; Alfred E. Woolf, New York City; George F.

Atwood, Orange, N. J.; Harold Binney, New York City;

H. St. Clair Putnam. Fiemont, O. ; Frederick A. C. Per-

rine, Trenton, N. J.; Ernest Merritt, Ithaca, N. Y.; Wil-
liam P. Hall, New York City. W. H. T.

Pittsburgh, Pa.

Pittsburgh, S,^pt. 27.— The Westinghouse company is

again pressed for room at its shops on Garrison Alley in

this city, and several changes are being made to enlarge

the company's facilities. The armature department, which
was formerly on the ground floor of the main building on
Duquesne Way, his been removed to the fourth story of

the detail department on Garrison Alley. This change had
to b3 made in order to afford additional space for the elec-

tric motor and dynamo departments, on account of the in-

crease in that kind of work.

The East End Electric Light company of this city oper-

ating a Westinghouse Alternating Current plant of 18,000

incandejcent and about 506 arc lamps, is again confronted

with thi necessity of making large improvemjnls in its

plant. The damani for electric lighting his increased to

such an extent here that now instead of putting the gas

pipes into newly built houses they are wired for electric

lights. The company's business increases at the rate of

1,250 lights per month, and within six months the company
e-xpects to have a capacity of 25,000 incandescent lights.

The Pennsylvania Railroad company has lately given the

East End Electric company the contract to light up all the

signal boxes along the railroad from Braddock to Pitts-

burgh. E. II. H,

Milwaukee, Wis.

Milwaukee, Sept. 27.—The common countil has in-

structed the boaid of public works to advertise for new
bids for electric street lights. The contract will expire on
December i. and it will take all of six weeks to go through

the red tape proceedings necsssary to secure new bids.

The Badger Illuminating company, which has the contract

now, made a determined effort to get the new contract, on

the ground that it was the lo,vest bidder, but it was beaten

at every point. After the city attorney had decided that

the former proceedings were illegal, the company made
the claim that the conmon council could award the con-

tract without calling for any bids, but the city attorney

again interposed his objections and the company had to

submit- The Badger paDple, of course, will put in a new
bid when the time comes bur the new bid will not differ

materiilly from the old one, which* was $112.50 per lamp

perannum for the whole city. The Milwaukee Light &
Po>ver company will try to get the contract for lighting the

streets in the northern section of the city and nothing more.

The officers of the company believe that in the portion of

the city surrounding their plant they can furnish lights

cheaper than the Bidger company and they are hopeful of

getting a slice of the contract They have no arc plant at

present. They declare that they are in a position to put

in an arc plant on vary short notice, but wilt no: state what

system they have secured. The general opinion is that

the contract will be divided.

There is now some prospect of the street railway fight

coming up in the court for determination The Villard

people did not want the questions involved decided by

Judge Johnson, before whom the Pfister people brought

its injunction suits, and the Pfigter people on the other

hand, would have abandoned the cases rather than have

had them decided by Judge Gilson, in whose court the

Villard suits were commenced. After considerable balk

and delay a compromise was finally agreed upon and Cir-

cuit Judge Winslow or Circuit Judge Sloan will be called in

from the interior of the state to try the cases.

The N'illard company's project of building a line on the

National avenue road from the city limits, where their

present line ends, to the Soldiers' Home, has met with an

unexpected set-back. The thoroughfare is a plank road and
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is controlled by a toll company, organized under a very old

charter. The franchise for the street railway extension

was granted by the to'vn supervisors. The plank "oad

company presents its claim that it has the exclusive fran-

chise and claps an injunctioa on the railway people. The

result will undoubtedly be that the extension will not be

completed until next season.

A sale within a few months of the Milwaukee Electric

railway, owned by Hinsey of Milwaukee and Hinckley of

Chicago, to the Milwaukee & Whiteliih Bay Railway com-

pany, which is the \"illard syndicate's most formidable rival,

need not surprise anybody. The sale would have occurred

sooner but for the large price asked for the Hinsey line.

However, Hinsey and Hinckley continue to disagree and

are not pleased with the financial part of the street railway

business, so that they are very likely to lower their price.

Kansas City, Mo.
Kansas Citv, Sept. 27.—The work of establishing a

telegraphers' union is once more on foot and the projected

organization will include both railroad and commercial tel-

egraph operators. Since the great strike in 1SS3 there has

been no powerful telegraph union. The failure of that

movement demoralized the operators throughout the coun-

try. The railroad telegraphers have had an organization,

protective and benevolent in character, opposed to strikes

it was claimed, yet it was considered antagonistic to the

interests of the roads and was therefore fought by the rail-

road corpDrations. Many of the leaders refusing to leave

the organization were dismissed from service on account of

their connection with the body. The association could not

protect itself as it was opposed to strikes and it soon began

to lose its influence. Former members of that organiza-

tioi are now in this city enrolling their fellow operators in

a ne»v organization which shall include bjth commercial

and railroad man. The Brotherhood of Telegraphers, as

ths new organization is termed, announce that it shall be

benevolent and protective in character, bat its scope will

nOu be limited to this field. It will perfect an organization

if possible that will enable it to demand recognition from

the corporations, and where arbitration fails or is denied

them in their disputes they will use sterner means of secur-

ing their demands. The organization has been branching

out considerably. Kansas City now has a lodge number-

ing over 100 members; St. Louis, organized less than thir-

ty days ago, has 200; Chicago nearly 300, while New York

is rapidly nearing the 1,000 mark.

The organizers for this section were in Omaha last week,

and succeeded in interesting about eighty telegraphers,

who will m et this week to organize. These organizers

are E. L. Randall of Kansas City, and F. L. Palmer of

St. Joseph. Mr. Randall was the original founder of the

Order of Railroad Telegraphers, and was discharged and

blacklisted by the Rock Island railroad for the part he took

in the matter. Mr. Randall worked for the Order of Rail-

road Telegraphers until he saw it was bound to be a hope-

less organization, and then he joined hands with the

Brotherhood of Telegraphers.

The Missouri and Kansas Telephone company has been

granted a ten years' franchise to operate a line in Kansas

City, Kan. No exchange will be built there, but the tele-

phones will be connected with the Kansas City, Mo.

,

boards. A provision included in the franchise states the

Kansas City, Kan., applicants shall be put on an equal

footing with those from Kansas City, Mo., and that they

shall have telephones put in in the order of their applica-

tion.

The Inter-state Water .S: Electric River company of Kan
sas City, Kan , is preparing to proceed with condemnation

against riparian owners to obtain rights to land abutting on

the Kansas River from the proposed site of ihe company's

dam, a short distance west of the city limits, to Bonner

Spring;. The company has been busily engaged for some

time in secnring contracts from property owners awarding

it riparian rights. In the case of ten or fifteen property

owners they have failed or the owners have demanded con-

ditions w^hich are less favorable to the company than in its

opinion it can secure by condemnation proceedings.

The electric light fight in the city of Rosedale, Kan., is

by no means settled. Ever since the Consolidated Electric

Light & Power company of Kansas City, Kan. got its fran-

chise from the city of Rosedale there has been a bitter op-

position on the part of many citizens. A short time ago

the city council refused to allow the bill of the electric

light company of $214 for lights furnished, whereupon the

electric light company brought suit in the circuit court to

collect the money. The council disallowed the company's

claim because it was brought forcibly to the city fathers'

notice that the lights were not up to contract, which pro-

vides that the incandescent street lamps shall be of 25-

candle power. It is claimed, moreover, that the lights fur-

nished are but 14 or 15-candle power. The light com-

pany's suit will be contested. P.

THE ELECTRIC LIGHT.
An electric light plant will be installed at Stanley, \'a.

The Lruisiana Electric Light company will enlarge and
improve its plant at New Orleans.

The Excelsior Manufacturing company, Washington,
Ga., will install an electric light plant.

The Charleston, S. C Electric Light company contem-
plates the erection of a new power house.

The city of LaGrange Ga. , will issue bonds for $50,000
to enable it to erect an electric light plant.

An increase in the capital stock of the Citizens' Electric
Light & Power company, Covington, Ky., to $100,000, has
been authorized.

Buena Vista, Ga., wants an electric light plant for public
uses, and the" legislature will be petitioned to authorize the
issuance of the necessary bonds.

The Hamburgh, X Y., Water & Electric Light com-
pany will probably purchase an electric light plant soon.
The power house is now finished.

The Spartanburg, S. C, Gas, Electric Light & Power
company contemplates increasing its capital stock to $75,-
000 to make extensive improvements.

The Citizens' E'ectric Light & Power company of
Houston, Tex., has increased its capital stock $50,000, it

is said, to enable it to make extensive improvements.

The River Forest Water Gas & Electric Light company
has been incorporated at Springfield, 111., with a capital of
$15 000 by H. E. Broughton, F. C Smith and others.

The People's Light, Heat vV Power company of Ashe-
ville, N. C , has awarded a contract to the National Electric
Light company of Eau Claire, Wis., for a $40,000 electric

light plant.

P. B. Bibb. W. H. Gesner, C. G. Abercrombie and
others have incorporated the Ball Light & Power company
for the purpose of erecting an electric light and power plant
at Montgomery, Ala.

A feature of the festivities at the Sioux City Corn Palace
this year will be the street parades at night. The hand-
somely decorated floats will be illuminated by electric light,

operated by storage batteries.

Electric light plants are proposed at Springfield, Vt.;
Glasgow, Va ; Tacoma, Va. : Buena Vista, Ga. ; Hawkins-
ville, Ga. ; Piedmont, Ala.; Greencastle. Ind.; Sandwich,
III., Howell, Mich. ; Cherokee. la.; Georgetown, Colo
Sanger, Cal. ; Walla Walla, Wash.

The Pine Bluff Water & Light company. Pine Bluff,

Ark., has just completed a successful year of incandescent
lighting for street and residence purposes. The system in
use is that of the ThomsonHouston Electric company.
Three circuits are in operation, each consisting of forty 25
candle power lamps in series on a 1,000 volt alternating
current circuit. This plant is the first of the kind in-

stalled in the Southwest it is claimed The success which at-

tended the operation of the plant will undoubtedly induce
others to follow in the same line.

THE ELECTRIC MOTOR.
The United Electric Railway company of Memphis,

Tenn.. will, it is reported, erect a new power house.

Articles of incorporation of the Pacific Wenstrom Elec-
tric Railway company have been filed in San Francisco.

The lines of the electric railway at Amsterdam, N. Y..
will probably be extended as far as Hagaman's Mills and
Akin.

The Sacramento trustees have passed the ordinance
granting permission to use the overh;ad electric system on
the Central Street railroad.

Electric railways are proposed at Baltimore, Md.,
Petersburg. Va , Newport, Ky., Sioux City, la., RoLkport,
Tex., Dallas, Tex. and Corvalli.s, Wash.

The Peninsular Electric Railway company has been
formed in Tacoma, Wash. It is reported that it will in-

troduce the Taomson-Houston company's system.

The Westinghouse company has received the contract
for the Flushing, N. Y. and College Point Electric Rail-

way. The work must be completed by the middle of De
cember, or the contract will be forfeited.

Earie's shipyards at Hull, Eng.. are using electric drills

on 2| inch holes through 2^ inch steel decks. The royal
dockyard at Devenport allows 2 men half a day to drill

holes that are electrically finished in 21 minutes at Hull.

A dispitch from Alton, 111., says : "Messrs. Rodgers
and Donnavan, representing the Holmes street railway
syndicate, have secured an option on the two street rail-

roads between Alton and Upper Alton. If they conclude
to purchase they will also build a road to North Alton,
and operate all three by electricity."

The following recent incorporations are reported: Del-
phos, O-, Electric Light & Power company; capital stock,

$40,000. Citizens' Electric Light &. Power company;
Houston. Tex. ; capital stock, $50,000. Howell, Mich..
Electric Light & Power company; capital stock, $10,000.
Citizens' Electric company, Dayton. Ky. ; capital stock,

$25,000 Portage la Prairie. Man , Electric Light com-
pany; capital stock, $20,000: Pocomoke, Md., Electric

Light ik Power company; capital stock, $10,000.

The Utica ^: Mohawk Railway company, which recently

contracted with the Ediscn company for five cars and sta-

tion equipment, has now been in operation for about three
months, with most satisfactory results. Its picnic business
has been very large, the road on some occasions carrying
ten thousand passengers per day. The wisdom of Presi-

dent Mann's action has been thoroughly demonstrated.
It is worthy of note that under Mr. Slann's management
this road has become one of the best equipped and best
paying properties in the state, although it was formerly a
run-down horse car line.

A Colorado paper says; "The Denver cable companies
are contemplating a change in the motive power by chang-
ing the cable system to electric, as the expense required
will be bat 40 per cent, of what it now costs. The only
objection is the overhead wires which it is hoped will be
abolished by an underground arrangement or a storage
battery."

An application has been made to the Oakland, Cal..

trustees for a franchise for an electric road from Eighth
street and Broadway across the Eighth street bridge to

Fifth avenue, to East Eighteenth street, to Fourth avenue,
to East Nineteenth street, to Mound street, to Thirteenth
avenue; along that avenue known as the County Road to
Moraga Valley, to the city limits.

Among the recent railway contracts closed by the Edison
General Electric company may he mentioned the follow-
ing: The Minneapolis Street Railway company; The
Savannah, Ga., Street &: Rural Resort company; The
Dallas, Tex., Consolidated Traction company; St. Tohns,
N. B., City Railway company; James Street Belt Line
Railway company, Seattle, Wash.; St. Paul City Railway
company; Tacoma, Wash., Railway iS: Motor company;
Richmond, Va., City Railway company; Utlca, N. Y.,
Mohawk Railway company; Elmira, N. Y., i\: Horseheads
Railway company; Elgin, 111, City Railway company:
People's Street Railway company, Scranton, Pa.; Fort
Scott, Kan., Railway company; Louisville, Ky., Railway
company; Pittsburg, Pa., Railway company.

Occasionally a wagon gets knocked into splinters by an
electric car in Boston, and the Herald of that city asks the
public to observe that the trouble is neither with the sys-

tem of electricity nor with the drivers of the cars, but
with certain teamsters who take a malicious delight in an-
noying the car motor men all they dare. Commenting on
this fact, an exchange says: "Human nature is much the
same here. We think the majority of teamsters are con-
siderate and accommodating in this matter, but one is oc-
casionally found who will not pull out of the way as long
as he can make any decent pretence of not hearing the cat

behind him, though it may be loaded with passengers
anxious to reach the end of their journey. It is the pub-
lic, not the street car driver or company, chat suffers in

these cases, and the servants of the public, the police,

should make an example of some of these obstreperous
fellows who love to annoy their fellow citizens."

Georgia has long been noted for its snake stories, but the
boomers of the Cracker state do not appear content with
the mild notoriety thus obtained. The inventive genius
of the sensational advertiser has produced the following,

which is now going the rounds of the daily press: "An acci-

dent has just occurred in Georgia which shows the necessity
of the guard which is now generally fixed o%'er the ventilat-

ing fans worked by electric motors. The manager of the

engineering department of an electric light works had been
superintending the putting in of a new exhaust fan. and
was watching its first trial. As he was feeling the shaft to

see if the journals were hot the suction drew his hand in,

and in an instant it was cut off between the w^rist and the
elbow. The fan was revolving at the rate of 1,000 revo-
lutions a minute, and it is said that the arm was cut off as

clean as if it had beeen done with a knife." The dispatches
do not specify whether the accident occurred at Social Cir
cle, Richland, Cordeli, Jasper or Cedartown.

The differences between the mayor of Oakland and the
city council over electric roads continue The mayor
vetoed the Oakland & Berkeley Rapid Transit company's
franchise to introduce electricity, and the council passed
the franchise over the veto. A similar proceeding followed

the introduction of a crosstowii electric railway franchise

and now the mayor has returned to the city council without
his approval, the franchise to George W. McNear, W. D.
English and others, for an electric railroad from West
Seventeenth street and the line of the Northern Railway
one block north of the Sixteenth street depot across the

city by various streets and avenues to Twenty-third avenue.
East Oakland. The veto is on the ground that there is no
provision in the code for the use of electricity as a motive
power for street railroads. The mayor says that his reasons

for withholding his approval of the ordinance are set forth

in his veto message of the ordinance granting to the Oak-
land iS: Berkeley Rapid Transit company a similar fran-

chise which the council passed over his veto. It is proba-
ble the same course will be pursued in this case.

The progressive element in England is beginning to

realize the necessity of radical changes in the system of

street car propulsion now ili vogue In a recent issue of
Indiistrids there appeared an illustrated article descriptive

of the West end street railway system of Boston. Com-
menting on this the same paper says editorially; "The
West End Electrical tramway is the largest electrical

tramway system in the world. The company has about
250 miles of track, and between one and two thousand cars.

A short time ago the Thomson-Houston company were
invited to try electric traction, and they did so with such
signal success that the tramway corporation at Once decided
to do away with horses altogether. Overhead wires are

used almost throughout, and our chief object in giving the

illustration is to show how little the overhead wires and
poles interfere with the appearance of a handsome street.

The engraving shows Trinity, or, as it is generally called.

"Philip Brooks'" church, its schools, and the Hotel
Brunswick. This is one of the grandest streets in Boston,

and with its red houses with green blinds, and trees down
the sidewalks. Boston is one of the most beautiful cities in

the world. If Boston can put up with overhead wires,

surely some of the suburbs of London will not be injured

by them. The English objection to overhead wires is



190 WESTERN ELECTRICIAN. October 4, 1S90

largely sentimental. It may be well to point out that the

disfiguring wires are so imperceptible that they are ex-

tremely faint in the photograph from which the engraving

was cut. The Boston electrical station is the largest in

the world, and is on the grounds of the old Ilinkley loco-

motive works, between Harrison Avenue and Albany street.

The boiler house, when finished, will be 160 feet by So

feet, and the dynamo room twice those dimensions, or four

limes the area. The foundations consist of enormous
blocks of granite resting on piles- Most of Boston gives

trouble in foundation work. Much of it stands on
reclaimed ground, and the building of Trinity church

necessitated skilful engineering and heavy outlay. There
are to be thirteen Corliss engines of 1750 horse-power
each, driving 300 horse-power dynamos The cars are run

faster in the C'nited Stales than in England. Between'

I[ar\*ard St^uare and Arlington, a distance of four miles,

the average schedule speed, including stoppages, is twelve

miles an hour When we have as many electromotor cars

going in the whole of England as the Americans are put-

ling down in one town we miy begin to think ws are really

making progress."

THE TELEGRAPH.
The Puget Sound Telegraph company has filed supple-

mental articles of incorporation, extending the existence of

the corporation twenty-five years, to enable it to carry out

the project of leasing the line to the Pacific Postal company
for twenty years.

Some interesting features will be seen in the new signal-

ing station which is to be established at Tory Island, be-

tween Ireland and Scotland. A large cable has been laid

between the island and the shore, the chief use of which
will be to announce the passing of vessels and the trans-

mission of telegrams from them. An ingenious buoy-like

waterproof dispatch case has been devised, which will con-

tain any number of telegrams. This can be picked up by
the boatmen from the island and conveyed to the signal

station. The messages can then be telegraphed to any part

of the kingdom, an arrangement which will be of the

greatest convenience not only to travelers but also to mer-
chants and shippers.

Miscellaneous Notes.

The Woodell Railway Electric Signal company has been
ncorporated at Richmond, Va.; capital stock, ^100,000-

H. R. Parrish, secretary and treasurer of the Accumu-
lator compmv. New York City, and his bride, are enjoying

their wedding trip and receiving congratulations on all sides.

The Christy Telephone company has been formed in San
Francisco. The company coatrols the rights of the Christy

Whispering Telephone, and will, it is claimed, begin active

competition with the Bell company.

The Great Western Electric Supply company c f Chicago,

has been incorporated to manufacture and deal in electric

supplies; cipital. $250,000. Incorporators— Henr}' \V.

Wolf, T. G. O'Donoell and A A. Fliss.

Okooite his achieved another victory, this time 00 the ball

field at Chicago. A club composed of employees of the

Central Electric company championed the cause of okonite

while a picked nine from the Western Electric company's
factory represented kerite. The score was 2S to y in favor

of okonite, and there was great rejoicing among the

victors.

Business Mention.

The Aetna Machine company of Warren. Ohio, lately

closed a contract with C. W, Tuttie & Co. for a 250 horse
power engine to drive a train of rolls at Auburn. N. V.

The CoisolidateJ I-lectric Storage company has ap-

pointed Henry C. Whitney, formerly with the Crosby
Electric company, superintendent of agencies. Mis office

will be at 120 Broadway, New \'ork City.

The Aetna Machine company, Warren, Ohio, has just

closed a contract with the Oliver Iron & Steel company,
Pittsburgh, Pa., for an engine to drive the machinery in its

new plant which they are now building in that city.

The Electric Merchandise company, Chicago, has made
arrangements for an exhibit at the Street Railway conven
tion at Buffalo. The company has secured parlor F, Iro-

quois hotel, which will be its headquarters, W. R. Mason.
general manager, and John Gustin, purchasing agent will

represent the company.

In line construction it is often necessarv to trim trees

that project over the proposed route. 'Ihe Great Western
Electric Supply company of Chicago has introduced an im-
proved tree trimmer which p«ssesses many advantages
which will be readily seen and appreciated by those who
have had ixperience in this work.

The Sawyer-Man Electric company has elected N. W.
Ilcbard, vice-president; Ph. F. Kobbe, treasurer, and J.
E. Coggeshall. assistant treasurer and auditor. H. M.
Byllcsby has retired from active connection with the com-
pany, and will devote his attention to the Wesiinghouse
Electric iS; Manufacturing company of Pittsburg.

The Peckham Street Car Wheel & Axle company will

have a complete exhibit at the railway convention at Buf-
falo. President Peckham reports some decided improve
ments and makes the strongest claims for his new equip-
ments which are now ready for the inspection of the street

railway men. The exhibition will be viewed with interest

by the attendants at the convention.

The new supply store of Messrs. Alexander. Barney &
Chapin at 20 Cortlandt street in the Telephone Bulldmg,
New York, will be formally opened October (>. The gen-
tlemen composing the firm, who are well-known in every
city of the couotry, have sent out invitations to the fratern-

ity to attend and sample some of the goods. These invi-

tations contain a menu of a feast which will be provided
visitors.

The Crosby IClectric company. New York, announces
that it has purchased the business of the Hussey Battery

company. New York, together with the stock and patents
under which the Ilussey patent blue stone battery was
manufactured. It is well adapted for charging storage
batteries for electric motors and domestic electric lightii.g

on a small scale.

The Minnesota Electric company is a new concern which
has recently opened a handsome store at 616 Hennepin
avenue. Minneapolis. It is carrying a large stock of elec-

tric combination and gas fi.xtures. it also has a large as-

sortment of mantels and fireplaces. A large stock of elec-

trical supplies is carried by the company, and business is re-

ported as (juite brisk.

A unique switch, embodying many new features, will be
placed on the market by the Great Western Electric Supply
company in about ten days. It is claimed that this switch
is constructed on an entirely new style and is both attractive

and efficient. The same compiny is also getting a new
fire alarm system ready for the market. This is said to

possess many advantages over the release-key system now
in general use. and will probably find special favor in

small towns

The River ^li: Rail Electric Light company of New York
reports sales of its batteries in every part of the country.

The largest electrical companies in the United States are
busers and the demand is so great that the present capac-
ity of the factory is taxed to its utmost to fill the orders
now on hand. The strong claims for this battery of inde-

structibility, large capacity, and high electromotive force

recommend it to the purchasing public. In this branch
a'one not taking into consideration its molors and cars, the

busine-s of the company ha^ surpassed all expectjtions.

The new catalogue and price list of batteries will be out in

about a week, so that the many inquiries for catalogues can
be satisfied.

The Englund center curve insulator, exploited by the

Electric MerchanJise company, Chicago, is intended for

use where unusual strains have to be met. The company
has during the last few years experimented very largely

with a view of securing a center curve insulator which,
while being neat in appearance, would have the requisite

strength needed for all demands. One objection to over-

come was to secure the needed strength without making the
insulator so heavy as to be unwieldy to handle, and heavy
in appearance on the line. In former attempts to lighten

it openings have had to be made which, filling with rain

and snow, have destroyed the insulation. The present de-

vice is a solid, neat coil of rubber only nine inches in

length, and when placed on the line is scarcely discernible.

It is, however, protected on the inside of the rubber so se-

curely that it will stand, it is claimed, any strain which may
be put upon it, even to holding the extreme ends of the
line.

The Electrical Supply company, Chicago, is exploiting
the Bradner adjustable hanger for incandescent lighting,

illustrated recently in the Wester.n' Electrician. It con-
sists of a hollow and ornamental brass sphere, in which is

firmly mounted a differential pulley. The incandescent
lamp cord reaching to the lamp, passes through the sphere
and around the pulley, and is iaken up and played out in

exact proportion as the lamp is raised or lowered, all the
slack of the cord being taken up inside without kinks or
disfigurement. Its construction is simple, and as there are

neither springs nor small parts there is no opportunity for

it to get out of repair. The hanger i 5 designed for resi-

dences, offices, machine shops, factories, or indeed wher-
ever a lamp is to be raised or lowered. By the use of a

hook or other support a lamp may be brought from a dis-

tant part of a room and permanently placed in any desired
position. This company has also isiued a circular con-
taining a list of its electric railway specialties.

Electrical Patents.

Issued Srpl. 23, 1890.

436.777. Mechanical and Electrical Railway Signal. Ben-
jamin R. Davidson, Fayetteville. Ark.

43^.779- Electric Motor Car Truck. Elbert W. GosS,
Amesbury, Mass.

436 804. Electro OsteOcOm^. Milton f. Roberts, New
York, N. Y.

436,814. IClectric Arc I.amp. Auguste Wagniere, Los
.\ngeles, Cal.

436,843. EUctric Con':roller for Power Mechanisms.
Robert O. O. Smith, Mishawaka, Ind.

'!"he list claim reads as follows:

"5. The momentum device, the electrical releasing

device, and the disconnecting mechanism, substantially

as described, combined with the moving machine and
a circuit closer automatically closed by the action of

the said machine to effect its disengagement from its

motor automatically."

436,857. Coupling for Electric Wires. Forrest R. Jones,
Kearney, Neb.

436 864, Electric Heater. Ernest Abshagen, Chicago,
III.

The invention rela'e? to that c'ass of electric heaters
in which one or a series of resistances is placed in the

circuit of an electric current operated in conjunction
with a surrounding non-conductive heat-retaining ma-
terial.

436,874. Ivlectric Contact Device. John J. Iloppes.

Springfield, Ohio.
Tlie invention is adapted to be held by upward pres-

sure in contact with an overhead conductor, a trolley

or trolley-wheel to travel along said conductor, a catch
mechanism to hold said contact device in operative

position, and means for releasing said catch mechan-
ism when the trolley is raised to an unusual position.

436,895. Process of Electro Depositing Aluminum. John
A. Jeancon, Newport, Ky.
The process consists in suspending the cathode to

be plaled and an anode plate composed of aluminium
and a separating substance not affected by the electro-

lyte or the electric current, in a highly heated saturated
acid solution of an aluminium salt, and passing an
electric current through the solution between said elec-

trodes.

43Ct.90i. Speed Regulator for Dynamos. Samuel E.
Nulling, Chicago, 111.

The object of the invention is to regulate the speed
of armatures in dynamo electric machines to constantly
correspond to changes in the resistance of the circuit,

so that the strength of the current will remain invaria

ble whether the resistance be jireat or slight.

436,910. Electrical Weighing Machine. William Snel-
grove. King's Norton, England.

436.923. Electric Railway. Hosea W. Libby, Boston,
Mass.

436,944- Grooved Switch. William II. S. Wright, Elk-
hart. Ind.

The second claim follows:

".'\n electric switch consisting of a plate of cont'ucl-

ing material connected to the conductors and provided

with a central longitudinal block having inclined sides

parallel to the edges of the switch and forming guidts
for the trolley."

436 952. Thermal Cut-out. George M. Whiitingham,
Baltimore, Md.
The invention which is the subject of this applica-

tion is an apparatus by which a fresh fuse is supplied
by simply turning a knob when the fuse has been
burned.

436.961. Portable Electric Fire Alarm. Francis R.
Upton. Orange, N. J., and Fernando J. Dibble, Pea-
^ody, Mass.
The invention relates to devices for giving an audi-

ble local alarm when the temperature at a certain point
rises above the predetermined limit.

436,964 Commutator Brush. Charles Wirt, Orange,
N.J.
Of the six claims the first is given:

"A commutator brush comprising in combination a
central strip of good conductivity and on either side

thereof a strip of poor conductivity, the ends of all

the strips bearing simultaneously on the commutator
cylinder."

436.968. Method of and Apparatus for Drawing Wire.
Thomas A. Edison, Menlo Park, N. J.

436.969. Method of and Apparatus for Drawing Wire.
Thomas A. Edison, Menlo Park, N. J.

436.970. Apparatus for Transmitting Power. Thomas A.
Edison, Llewellyn Park, N. J.

436,979- Electric Signal for Yelocipedes. Charles O.
Jiran, Chicago, III.

The invention consists in combining with certain

features common to all velocipedes, an electric battery,

an electro magnet and armature, an insulated circuit

wire, a contact spring and a bell.

437,00s. Holder for Electric Light Shades. Lewis J.
-Vtwood, Waterbury, Conn.

437.010. Telephone Exchange System. Edward M.
Bentley, Boston, Mass.
The last claim is given:
"6. A telephone exchange system having a common

return line extending through the district to be served
and surrounding the central station, and one or more
subscribers' stations outside the said return line, pro-
vided each with a parallel individual return brought
back and connected to the common return.'"

437.011. Artificial Resistance. Edward M. Bentley, New
York, N. Y.

437.012. Telephone Exchange System. Edward M. Bent-
ley, Boston, Mass.
The invention relates to exchange systems in which

part of the circuits are metallic and part grounded, or
in which it is desired to change gradually from
grounded to metallic circuits without any material

alteration of the ordinary form of switch-board.

437,044. Method of Impregnating Parts of Electrical Ap-
paratuses. Frederick L. Rawson, London, llngland.

437,069. Electric Distance Heat Indicator and Alarm.
Frederick W. Wiesebrock, New York, N. Y.

437.079 Fliectric Belt. Lewis D. Ashbrook, Cardington,
Ohio.

437.1 II. Rheostat, [osephus IT. Gunning, New York,
N. Y.

437,114 Incandescent Burner. Charles B. Harris, New
^0Ik, N. Y.

437,116. Coupling for Electric Wires. Tames 1. liinphey,

Bound Brook, N. J.

437.126. Underground Electric Conduit. Charles E.

Loth, Troy, N. Y.

437,158. Electric Railway. Rudolph M. Hunter, Phila

delphia. Pa.

437.160. Dynamo I*'lectric Machine or Motor. Max
Mayer, New \'ork. N. \'.

437. 16S. Clock Synchronizer. Arthur G, Wiseman, Wcb-
sier droves, Mo.

i_laim one is

"In a timepiece, the combination of the seconds
hand shaft, the seconds hand and the spiral arm and
striker, said spiral arm curving around a complete cir-

cuit and in its operation always moving in a forward
direction."

437.169. Nautical Magnetic Tracer Apparatus. Fred-
erick Aramburu, Seville, Spain
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EOOENE E. PBTt.T.TPS, Pl-esident. W. H. Sawyer, Seo'y and Electrician.

AMEHICAIT ELECTHICAL WOUKS,
PROVIDENCE. R. I.

Manufacturers of Pat«it Finished

ELECTRIC LIGHT WIRE,
5 Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wjre, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

Edgene F. Phillips, President. John Carroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS
(LIMITED.)

Fl^to^f [St. Gabriel Locks, Montreal, Canada.

--MANXTPACTTBERS OP—

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Teleplione

and Incandescent Cords.

FARADAY CABLES.
cc f9

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

. In a letter from the IssPECTOB of the Boston Fire Underwriters' Union, nnder date of March
W, 1S86, he says : "A Thoroughly Reliable and Desirable Wire in Every Respect.*'

The mbber osed In Insulating oar Trlres and cables Is specially chemically prepared, and is guarantee
to be waterproof, and will not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical Injury by one or more braids and the
iphole slicked with Clark's Patent Compound, -yhlch Is water, oil, acid and, to a very great estent, fire proof.
Our Ijisulation loill prove durable when all others fail. "VPe are' prepared to furnish Single Wires of all

gauges and diameter of Insolallon for Telegraph, Telephone and Electric Lignts from stocK. Cables mad«
vo order.

EASTERN ELECTRIC CABLE COMPANY,
^ 61 and 63 Hampshire Street, Boston, Mass.
HENRT A. CLAHK. G-eueral Manager. * - - HEKEERT H. EUSTIS. Electrician

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr light Donlile Dynamo Belts are alirays made &om centers of iirliole

hides extra stretched.

f W.H.iSALISBURTiCOjChlcaso.IlI.
A. H. QARDiNEE CO., Milwaukee, Wis.
TODD & STANLEY CO., St. LomB,-Mo.
BNGIISH, MORSE VS: CO., Kani as City, Mo.

( Ualn Honee, Indianapolis.
E. C. ATKINS <£ CO., J Branch HonB», Memphis, Tenn.

( " " Chattanooga, Tenn.

TTTESTESSIT .^S-EiTTS

AI.I. SIZES

AND
QT]Ai.mjE:sMICA

For Electrical Purposes.

EUGENE MUNSELL & 00.,

218 Water St., New York.

thfTuhmerBfass Works

lasallbave

CHltAGQ.
MAKE

Anything

IN BRA55

^-^ CROCKER-WHEELER
PERFECTED 3I0T0RS.

Very Slow Speed—Full Power—Perfect Regulation
Porsretl Fields, Let into Base -Self-Oilingr

Bearings -Self-Centering Eearingrs—All
Sizes—Both Arc and Incandescent
—For All PoAver Purposes.

Acknowledged by the Leading Manufaclurlng Companies to be

THE MOST PERFECT MOTO R MADE.
E&timates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St.," NEW YORK,
S. S. WHEELER.

President.
F. B. CKOCKEB,

Vlce-Preet.

NO LOSS OF CANDLE POWER.
FOR PAETICULARS WRITE

THE SUNBEAM INCANDESCENT LAMP CO., CHICAGO, ILL

We Claim to ManufactHH THE VERY MiTEBlAL Wanted by

Is (he recognized Best Snbstitate
for Hard Kubljer in the market, and
need by the leading Electrical Honses

In the counlry. We manafactare all^ kinds of

mmm specialties,

also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

^. Covers and Fittings, Switch Bases^^ and Handles. Cut-Outs. Bell Boxes.

Annunciator Dials and Handles. Push

Buttons, etc.

the Eleetric Trade. Send for Estimates and Prices.

THE FIBRONE MFC. CO.,
Ofiice. 35 Warren St. Factory, 30O and 303 Ilonroe St., IKIDAV TOBK

slOIV/^
INSULATED WIRES AND CABLES,

Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

TBAOE MASK. AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, - 1 3 Park Row, NEW YORK.—BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

'E"1>T\'\r ELECTRIC MANUFACTURING CO.,
JmJ^W^^^^^^r ^m MANUFACTURERS OF

auTomTic Electric motors
In all Sizes from One-half H. P. Upward.

High Efficiency, Perfect Regulation, Superior Workmanship, Ease of

Management, Remarkable Simplicity, Etc., Etc.

DirZffAIVIO $SIxSCTRIC «MACHINES
For Electroplating, Electrotyping, Copper Eefining, Etc.

BRANCH OFFICE;
NEW YOKK, 33 Chirch St.

KANSAS CITY. RiMo Building.

BOSTON, 111 Arch St. PHILADELPHIA, 500 Commerce 5(.

NEW ORLEANS, 78 Customhouse St. CHICABO, 329 Rookery Building.

The EDDY ELECTRIC MFC. CO., - Windsor. Conn.
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Established in 1861.

^^i^r^E. BAGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD ELECTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH STOBB

2134 Michigan Avenue.

MANUFACTURERS OF AMD DEALERS IN

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway 6oo(7s a Specialty.

8EXD FOB CATAIiOSPB AND SPECIAI. PBICES.

"Improved" Automatic Burner.

PATENT LIFT-OVER PENDANT BOENER.

ADTOMATIC BDENER KEYS,

SPAEK COILS.

DESK PDSH BDTTONS

F0REE(4a)BAIN,
« 84 MARKET ST., CHICAGO,

Electrical Expert^
DESI6NER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large DynamoB and Motora for Special Work
baiit to Order. Coal Mining Uanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from gam or aclde. By reflUerlDg can be
used coDtlDaallv. Adooted by the largest Elec-
tric Planta of the Weat:

S. TAUSSIG, Agt.. 45 River St., Chicago.

Write lor Prices and Samples.

FOR SAXiS.
OnelS-Iight 50 volt
One 26-light 50 yolt
One 50-light 50 volt
One 76-light 110 volt

One lOO-light 110 volt
One 1 50-light 110 volt

Inclnding Lamps and

Dj-nanio
Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

ELECTRIC MERCHANDISE CO
II Adams St., P.irBlin,, CHICAGO. ILL.

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on all roads

IRRESPECTIVE OF SYSTEM USED.
CatalOKoes Furnished. Correspondence Solicited.

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

StJlwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

lOotirely prevents SCALE in Steam
Boilers. Catalogue on application.

STILWELL&BIERGBNF6.C0.,

DAYTON, OHIO.

FRANK T. BROWN, Late

PRINCIPAL EXAMKER ELECTRICITY,

D. S, PATENT OFFICE,---

Bntterwortli, Hall, Brofii & Smitli

YOU

Patent A.ttoi'neys,
) I

25-26 HONORE BUILDING, - • CHICAGO.

Two complete sets of U. S. Electrical Patents.

make a mistake If vou don't buy your Electrical
Supplies Irum F. Sil"., Clevelanu, O.

LOOK AT THESK PRICES :

$2.00 Dry Eatlerles. large size, $0.83; $'.J.00 Iron Boi
Bells, 3-lticb. 4yc.; 15c. bronze Pusti Buttons, 25c.; '^Sc

Wood Push Buttons, assorted, 1c. : 50c, Switches, one
point. 10c. ; JOc. Bell Hangers* Staples, per lb. 9c. ; fl.OO

Leclanche Batteries, best made, 44c. ; ?3.75 Spark Colls,

8 inches, |;i.50; $10.00 Medical Batterle.s, $3.50. Send
for Catalogue No. B.

Fletcher & Fletcher Electric Co., Cleyeland, 0.

EMPIRE CHINA WORKS,
144 to 156 Greei St., Green Pomt, Brooklyn, E, D., H. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

STvitch Bases. Cat-Oat Boxep, Cleats. Circuit Breakers,
Bashinss, Knobs and other Insulators.

The tody of onr goods la made non-condnctlve. Our ware Is the most
denee and is conBeqnently ihe moat Don-abeorbent that can be prodnced,
being the TRUE BARD PORCELAIN.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETERS

For Direct and Alternating Currents.

QUEEN'S
NEW PORTABLE TC9TIIIP CCTC

COMBINATION iLOillllj OLIO
V^itli GralTranoTTieters.

O^We pay epeclal attention to recalibrating Ammeters and
Voltmeters.

Send for Catalogne 1--G0 of Electric Test Instruments.

QUEEN & CO., PHILADELPHIA.
W. D. Sabgent, Preeidf nt. John A. Babrrtt, Vice-President and Cone. Electrician.

E. H. Cutler. Treasurer and Manager. Frank A. Pkrbet, Electrician.

THE ELEKTRON MFG. CO.,
79 and 8 1 Washington St., Brooklyn, N. Y.,

'

-JIANUFACTUREBS OF THE-

FERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

Lamiiiatefl FieM MapetsHIGHEST

AWARD
AT

PARIS

EXPOSITION

OF SOFTEST CHARCOAL IRON,

BY MEANS OF WBICU

Higher Efficiency. Closer Regulation,

and Slower Speed

Are obtalnt^d than 1h posalble
otiier'wiHe.

Automatic Motors oi all sizes and for all pur.
poses. Automatic Dynamos
for Incandescent Electric
UghtlnK. Isolated Plauta
for Stores, Facturles, etc.,^ a specialty. Moisture-proof

iim.iSt»fc»|fc^[- - Motors aud Dynamos for
use In Mines and damp
places.

G. A. HARMOUNT,
MANAiiKIi

MONITOR ELECTRIC CO.,
^c_ 14.9 WABASH AVE., CHICAGO, ILL.
jBofokSi . WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES
'*™*" WESTEKN AGEXT FOK

ALFRED F. MOORE
itiSTABLISHKI) 1.--20.

.

ELECTRICAL WIRES AND GABLES.
Klcotrir Mglil, ADnuuciator ami Ollire Wires. Ini::in(l(";c(jiit ami Batterv C'DnlS;

fa<:l. every kind of Wire l<nowri fd ihc iOlectrical Triidc.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEr<E«BRAXEU "WATER lYHKEL as particularly adapted to their use,

on account of its remarkably steady motion, hisfh. Speed
antl ereat Efficiency, and larjje C'apacity, forits diaoieter,
being double the Power of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-
ful effect cruaranteed.

SK^D FOB CATALOGUE AND PARTICrLARS.
Our Horizontal "Victor" is highly recommended, as no geai; are required,

and it can be belted directly to dynamo.
^^ The accompanying engraving represents a pair of 12-inch VBCXOK
TTJRBIi^ES arranged on a horizontal shaft, with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

QiQBtc^^K>:^^r^^-GRADEUGHTIN(2

BLECKERT & NELSON,
SLiNITPACTUREBS OP

Electric Light and Gombinatioa Fiitmes,

We make a epecialty of famishing the trade with
Electric Brackets, Electroliers, Portables, Com-
bination Brackets, and email fixtures of all kinds.
Being mancfactarers we can give lowest prices.

OPPICB AND FACTORT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Complet

NGLISH. MORSE & CO.

WM. S- TITRNEE. J. LESTER WOODBBIDQE.

ITirOODBRIDGX: A TURNER^
Electrical Engineers and Contractors.

COaiPIiETE KQIIIPMEHT OF EI.ECTBIC BAII.TfAYt^.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Sstlmates Submitted,
74 Oox'tla.aid.'t Str-ee-t. IN'e'vtr 'Vox-Is..

ELECTRICAL WOOD.

Telegraph
Telephone [. CROSS L ARMS
Electric liight ) E

S
C. H. HOLMES & CO.,

Boom 410. Com'I Bid's. St. Louis. Mo.

LAWINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

Incandescent Lamp Go,,
191 2" 19 14 Olive Street, St. Louis, Mo.,

MAMUFACTIJBEKS OF

IHMHDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order, SatisMioD Gnaranteed.

^13.17- ZMCctiXx'u.fetot'ux-ex-is of Z^iix-e Oox>X>^^ Texaxpex-ecT. for

Brush Copper, Comutator Bars, Copper Ulre, Gear Pinions, Trolley Wheels, Bearings.
General Office and Faotoir, NORTH EAST, PA.
Fastem Sales Office, 35 Broadway. NE'W YORK.

'Western Sales Office, 225 Dearborn St., CHICAGO.
North VTestern Sales Agent, G. "W- 'Willisms, DETROIT. MICH.

FACTORIES: WATERBDRT, CONN.
aiAIIIUFACTITBEBS OF

Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords
for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of ItE:B.A.-x-jitS, nor to submit to Dictation regarding where they shall
purchase goods,

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE ^W^ORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHIA, PA.

DOUBLE ARC LAMPS.
No finely geared clock work. No close fitting sliding solenoid cores.

No steel pinions or pivots to rust and stick. No gearing to clog with dust.

Practically and Theoretically the simplest and best constructed Double Arc Lamp.

The ONLY DOUBLE ARC LAIVIP MANUFACTURED for both High and Low Tension Currents.

We offer to furnish Companies using higli or low tension systems with new double arc lamps, guaranteed to work satisfactorily, and
Bilh guarantee agairst less on account of suits for alleged infringement of patents,

WESTERN ELECTRIC COMPANY,
CHICAGO, NEW YORK, L,OSfDOX, ANTWERP, BERL.IN, PARIS.

The New American Turbine Water Wheel.
PASTIOULAELT ADAPTED TO DEIVINa

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gite, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

crun rnp PATAI flPIIF illustrating various styles of ^setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS GO.,

DAYTON, O.
SUCCESSORS TO

STOUT, ]niI>I.S & TEMPIiB,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol Ell makes, a relic of

the Past, Ihal vanishes before the new

"Triple" Carbon Lamp
iDiPIED FOR iLL DAT OR ALL NIGBT LIGHTINC.

First cost much less, ami far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very Mniall eoMt.

Fully protected by TJ. S. and Foreign Letters Patent.

Send fou Further P.vrtuulaks to tiik

SPERRY ELECTRIC CO..

ins to ao7
IMSlAl, ST.,

CHICAGO.

SPEAKINd TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO.,
2(, 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.

1^^ Send for New Catalogub. out August 1st. ^

TH^EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

EI.EGTBIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE.
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The EVANS SYSTEM of DRIVING DYNAMOS.
L,IST OF PARTIES WHO HAVE Al>OPTED THIS SYSTEM:

City of Boston, Water Department, Chestnut Hill, Mass.
City of Boston, Sewerage Department, Dorchester, Mass.
Pettee Machine Works, JN ewton Upper Falls, Mass.

Morgan Engineering Co., Alliance, Ohio.
Fltcliburp Steam Engine Co., Fitchburg, Mass.
Portland Steam Packet Co., S. S. Portland.

Metropolitan Steamship Co., S. 8. H. M. Whitney.
Chas. L. Seabury, yacht " Aztec."

Shoe and Leather fixchange, Boston, JIass.

Cocheco Manufacturing Co., Dover, K". H.
Hospital Cottages for Children, Baldwinsville, Mass.
Pennsylvania R. R. Co., Shops, Altoona, Pa.

Steamship Naugatuck.
Vanderbilt Building, New York.
William Tod & Co., Tounestown, Ohio.

Am. Waltham Watch Co., Waltham. Mass. Seamless Rubber Co., New Haven, Conn.

.A.arGr^t.^scsk.^.'rjLJDa^csr o-vxsxt. 3,000

C. F. Hovey & Co., Boston.
P. S. Malcolm, Portland, Oregon.
Chatham Hotel. Chatham, Mass.
Waltham Gas Co., Waltham, Mass.
Union Electric Light Co., Franklin, Mass.
Florence Electric Light Co , Florence, Ala.
Hutchinson Water, L'ght & Power Co., Hutchinson, Kan.
Walworth Light and Power Co., Boston, Mass.
North Attlehoro Steam and Electric Co., Attleboro, Mass.
Jamestown Electric Light and Power Co., .Jamestown, N. Y.
Weymouth Light and Power Co., E. Weymouth. Mass.
Leavenworth Electric Light Co., Leavenworth, Kan.
Willimantic Electric Light Co., Willimantic, Conn.
Towanda Electric Light Co., Towanda, Pa.
M. C. Dlzer & Co., Weymouth, Mass.
Derby Gas Co., Derby, Conn.

THE EVANS FRICTION CONE CO., 85 Water St., BOSTON. ''"'""''''
logue D.

THE CONNECTICUT MOTOR CO.
P

OFFICE AND WORKS:

PLANTSVILLE. - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO SO HORSE FOinrER.

J''IRST-CL..4J$S M'OKKMAXSHIP AXD HIGH EFFICIF.XC'Y.

NEW YORK, 127 Fifth Ave BOSTON, 32 Otiver St. PHILADELPHIA, 17 W. Sixth SL
HARTFORD, 14 State St. NEW HAVEN, 65 Orange St.

COEKESPOKDENCE SOLICITED WITH CENTRAL STATIONS AND INDIVIDUAL 'DSEKS.

John A. Roebling's Sons Co.,
tVTA JTTTJ'.A.OTUH.IEH.S 0:F

BARE iHB INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE. 171-173 LAKE STREET. CHICAGO. ILL
Works, Trenton, N. J.

f P

GEO. C. BAILEY, Manager.
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THE BUTLER HARD RUBBER CO.,
33 ]\/Ioroer Street, IN'exv

POHtSEMK Sl'PKKIOK ADVANTAC^Kt^ IX THE MANUFAl^TVBR OF -

Especialti/ in articles adapted to electrical industries, haiHng obtained the soletHght to tnanufacture HARD
RLBBEH under the valuable I*at€nts granted to WILLIAM KIEL.

All operations of sawing, cuttingj turning and polishing our new standards of

RU F F ^r D ^\ ^\ A M Q ^rU ^{ I M ^^ Can be performed with a large reduction in the wear and tear of tools, and considerable saving of labor.^^ ^ ^ y * ^^ *^ ^* " ** ** * " ^^ Our new standards are of a richer black throughout, not subject to change in color, are tougher and
raore flexible, do not become brittle with ag^e, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
titill rf^naiii the most satisfarSory and oheapcMt in the market, uneqoaled for streneth. durability, insulation and resistance to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOR I^AI.K BT THE CRXTRAL BLF.CTKIC CO.. CHlt'ACtO

FRANKLIN S. CARTER, CHAS. M. WILKINS. E. WARD WILKINS.

MANUFACTURERS OF AND DEALERS IN EVERY DESCFIPTION OF

E^lectrical ^xipplie^.
I^OL,B Pi(4»rRI£TOJtl^ OF THE

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST CALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Snpplies for Hotel and House Work. 1 14 S. Second St., Philadelphia, Pa.
Catalogues and Discount Sheets will be sent to tbose in the trade upon receipt of app'icalion and bus'ness card.

THE STANDARD CARDDN CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric Light Carbons and 'Battery Material.

^1- \^

SCHUYLER APPARATUS
IF YOU WANT THC BEST

Arc Ivi^li^ting; ^^n^tcm.

Office and Factory, MIDDLETOWN, CONN.

Western Office, Room 456,

03^X0.^^0<0:
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TRADE MARK. WRITE TO US FOR THEM.
Dealers in Everytbing EIcZSCTRICAIji.

OkonilejTMinson SOUTHERN ELECTRICAL SUPPLY CO., locusm

Okonite and Candee

ST. LOUIS, MO.

PRIMARY BATTERIES
FOR

HonsehoM, Experimental, ScieDtiflc and other Paiposes.

JAMES 5. MASON,
MAKPFACTPRUfG ELECTRICIAM,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Lighting.

GREAT IMPROVEMENTS.

Guaranteed aa represented.

These Batteries are ia practical use,

and giving perfect satisfaction.

THE BARNES WATER EMERY

Tool Grinder.

It has no pumps. No
valves. Nopiping-to

supply it with water.

It has nothing- to gel

outof order, is ahvavs

ready for use. It is

as easily managed as

a grindstone and will
g-ive vastly better re-

sults.

Sold subject to ap-
proval. Send for fall

description and price.

W. F. & John Barnes Co., Rockford. Ill-

Address No. 7G1 Ruby Street.

Barnes' Patent

m\m mm
20 to 32 inch swing, with both
worm and lever feed, self feed
and back-geared.

Barnes' Patent
E]S^GI-NE LATHE,
15 inch swing, G foot or 8 foot
bed. These machines are made
a specialty in our factory.

They have advantagjes not
found in other machmes in

thill line. It will pay parties

desirina; to purchase or know
more about these machines to

send for full description and
prices to W. F. A. JOHN
BARNES CO., RqcKford,
III., Address No. 76lRuby St.

SAFETY SEAMLESS bubbeb covebeb WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eighth St., ST. LOOIS.

EXGELSIOB ELECTRIC CO.
IHANDFACTIIRERS OF

Arc and Incandescent Apparatus
FOR LIGHTING,

ArcilncandesGent Motors,
Electro-Plating and Electro-Deposition Machines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REODIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW YORK OFFICE:

115 BROADWAY, NEW YORK.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over lO.OUO llotom in actual operation.

r'-A.KT O'CTTIF'iaTS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment ot Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

NEW EHGL4HD OFnCE, 63 Oliver St., BOSTON. PHIL&DELPHIA OFFICE, 38 S. Fonrth St. CHICAGO OFFICE, Phoenix Bniiding.

c. Sl c. electric motor CO..
402 AND 404 GREENWICH ST.,

THE HEISLER PATENT LONG DISTANCE
IHCAHDESCEBT ELECTRIC LIGHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Spf cially adapted for Street, Commercial, and Domestic Illumination from Central Stations. Plant may be located
where power can be secured Cheapest, even if miles distant from the Lighting. Safely, Reliability, and Financial Success
fully demonstrated. Plan of Wiring llie Simplest, Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contained, and Perfectly Automatic.

SEND FOR CIBCVIiAR. CORBESPONDEKCE HOI<IClTKI>.

HZSISIiBR ZSIiECTRIC InIGHT CO.,
809-8I7 South 7th Street, ST. LOUIS, MO.

EDISON MANUFACTURING CO.,
EDISON-LALANDE BATTERY.

(TTNDER ATJTHORITY OF THOMAS A. EDISON.)

MAXrFACTl'RERS OF

Primary Batteries for Tele-
graph "Mains" and

"Locals,"

Electric Motors, Telephone
Transmitters,

Electro- Plating, Electro-
Medical Instruments,

Annunciators and Burglar
Alarms,

And all Classes of Closed and
Open Circuit Work.

\m an
\Sea-
>han
no

The
S^f them
'ioimd ex-

hgs, etc.

,'«"inces to

'*and tena-

/ also seen
it has been
in tins, etc.

ave sold to
Baltimore,
'railways.
ivimt their

»e .the

ted

EDISON-LALANDE BATTERIES IN THE WESTERN UNION
BUILDING.

The recent fire in the Western Union Building in this city, as
onr readers are aware, completely wiped out the battery
plant, including both mains and locals. Recognizing the
value of the Edison-Lalande Battery, especially for local work and
its superiority over the ordinary blue-stone cell for this purpose,
the Western Union Company late on Saturday afternoon, the day
after the fire, ordered twenty cells from the Edison Manufacturing
Co. It was too late to get anything expressred that day, but with
his characteristic energy, Mr. James F. Kelly, general agent of
the company, had the cells brought on from the factory by
wagon, accompanied by Mr. Gladstone, supt-rintendent of the
factory, who set them up in the Western Union Building that
same night.

On the following.day 50 more were delivered and since then
about 380 cells have been set up. These have replaced over IGOO cells
of ordinary blue-slono battery, which would have been necc.s.sary.

The rapidity with which the Edison-Lalande battery can beset
up and its immediate readiness for maximum work were thus
brought out with great prominence on this occasion, and the
promptness of the Edison Manufacturing Company in meeting tlio
demand made upon them was no doubt appreciated by the
Western Union authorities.

"N

^nd 1914 Olivq

JAMES F. KELLY

Mlionid keep, these Cel
vicinity, oomninn

General Sales

All dealers in Klertricnl ^applies keep, or slionld keep, these Cells in stock. If nnablc to purchase from dealers in yonr
vicinity, comninnicate with

Afi:ent> 1 9 Dey St., NEW YORK.
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ELECTRICAL EXPERT «ND MANUFACTURER.

I have more Electric Motors in Practical

Operation in Goal Mines than all other manu-
facturers combined. They aggregate over

350 H. P. to Date.
These installations are not experimental—the
Motors are in actual service cutting coal; some
of them have been working

20 Hours Per Day
for more than one year, and during this time

not one of them has required repairing.

NO SHORT CIRCUITS.
NO BURN-OUTS.

I have secured patents on a full and com-
plete system of Mining by Electricity. Contracts

solicited.

84 Market St., CHICAGO.

OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

GLOBES^SBADES
600^

BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL, CLEAR, ETCH ED, ROUGHED, ETC.

AD-A.ptEX) TO J^LL SYSTEMS.

^^^^^ 729 BROADWAY, NEW YORK. ^^
«^i==i^"-i ,(C0R. WnvERLY PLACE), and

't'-.'-

\iP^^ 43 Sm ME, PITTSBURGH, PA.
4^

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
MANUT'AOnjREKS OP

Electric Motors for Arc and incanoescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from.

I16H,P.to50H.P.

The supremacy ui THE BAXTER MOTOR" over all otheii lia» been thoroughly established,

and we are now prepared to fill orders promptly.

HT7-©ry JVLotcfr Is C3r'u.a,x'a>xi.'teec3..
Send for Price lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103;; Adams St., Room 8, Chicago, III.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

CT m nVEQUAXJEO} FOR ECONOBT? OF FT}EL, R£0171JkSIT7 Oi
MOTION, AMD DUSABrLTTT IN UBB.

SOLE BUILDERS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

Write for our Cataloisneb

Manafiicturere of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubber
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

41 Ml 43 SOUTH JEFFERSON ST.CHICAGO BRANCH,

JOHN STEPHENSON CO.,
I^IR^I-TEO,

NEW YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPECIALTIES:—Armm;.'ton A SiniB Entnnee, Steel Boilers, Standard Rockia^ and Sheffield

Grate«, Low- Heater, Iloppee Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

ELECTRICAL BOOKS

Send for New and Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

None so Good, None to Equal
T
A
N
D
E
M

MCINTOSH & SEYMOUR

Mir

c
o
M
P
o
u
N
D

WESTERN POWER CONSTRUCTION CO.,
COKBESPONUKNOE BOJLIUlTRn. lAA ADAMS ST.. CHICAGO.
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INIRODrCHG ENTffiElT NEW PRLVCIPIES.

Pat. Mar. 13, IS^- THE OLD STYLE.

THEACMEldtkbelt
IS MADE OXLY BV TITE

Page Belting Company, Concord, If. H.
Branches ; Boston, New York, Chicago, San

Francisco. Also, manufacturers of all tlie

staple grades of Leather Belting and Lacing.
St'iKl for Illustrated Catalogue—a valuable
ti'catisc ou bcltiug, Free.

Electric, Gas & Street Railway

FINANCIAL REFERENCE DIRECTORY

FOR 1890.

List of all Central Electric Llebt and Power
Stations, with Capital Stock, Officers, Systems
used, Capacity and Nnmber of Lights In use.
Steam Plants, Day Circuits, Kind of Wire and
Belts used and Financial standing.
List of all Isolated Electric Light Plants, with

Nomber and Kind of Lights.
List of all oas CompsDies, with Capital Stock,

Officers, Price of Gas and Financial Standing, in-
cludlne all Gas Companies operating Electric
Lieht Plants.
List of all Street Railway Companies, with

Capital Stock, Officers, Miles of Track, Gaige,
Kind of R-iil.Nomberof Cars and Horses, Motive
Power, if Electric, Cable or Steam, and Financial
Standing.

Lisi of all Telephone Escbau^es and Liceneed
(.lompanlee, with Officers and Financial Standing.
Financial St&ndins of all Manufactnrers, Deal-

ers and Agen's in the General Electrical World.
Price of all Public Lightins Contracts, with

Nnmber and Kind of Lights, Honrs Earned, etc.

Bales and Requirements of all the Boards of
Fire Underwriters, Insurance Companies, etc

HANDSOMELY PRINTED AND BOUND.
Sent express paid on receipt of S^; with

Monthly Corrections, S6; with Confidential Rate
Sheet, SIO.

ELECTRICIAN PUBLISHING CO.,

Ol^akeslde BnUdine, CHICAGO.

0. B. HOLMES. WM . C NICHOLS,
Prest. & Qenl. Mgr. Secretary & Treasurer.

G. W. GRIFFIN.

Superintendent of Construction.

Hazelton

Tripod

Boiler.
Is the quickest

generator of steam,

needs less repairs

tlian any other, and

is the most eco-

nomical boiler in

use.

Ha^slton Iripoi I:ikr Co.,

170 TWENTT-SECOKD ST.,

CHICAGO, ILL.

!rs
festern Electrician

8 1.CO.

ROOT'S Water-tube Boiler.

ROOT SECTIONAL SAFETY BOILER.

SAFE. ECONOMICAL. DURABLE.

AK EXCELLENT

Eleclric Plant Boiler.
Adopted by the Edison Electric Light

Companies at Philadelphia, Detroit, St.

Paul, Columbus and Cincinnati; also the

Bru.=h Electric Light Co., of Louisville,

and others.

ABEHDROTH & EOOr MFG. CO.,

28 Cliff St., New Yotk.

BRANCHES: Boston, Philadelphia.

New Orlean-^, Dallas, Rochester, Cincin"

nati aad Chicago.

THE CURTIS
PATENT RETURN STEAM TRAP.

IT is noiseless, positive, rapid, will return all condensation back into the
boiler, and works equally well in connection wirh reduced pressure or

exhaust steam, also when the return is below the water line of the boiler,

THE CURTIS REGULATOR COMPANY,
93 BEVERLY ST., BOSTON, MASS.

GENERAL AGENCIES.

EW YORK. 109 Liberty St. CHICAGO, 218 Lake St.

PHILADELPHIA, 2035 N. Front st. MINNEAPOLIS. 210 N. Third si.

W. N. HoBART, Pres't. L. O. Maddux, Vice-Pres't and Treas. J. H. Eickershofp, Snp't.

J. C. HoB.^BT, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Power. K Componnd and Yalveless.

Host perfect reg^alatlon

ever obtained.

SMAUPAKTSREdUIRING REPAIRS.

NO ECCENTRICS.

NO STUFFING BOXES.

NO PISTON BODS.

INTERNAL FRICTION A MIHIHDM.

ALL PARTS INTER-

CHANGEABLE.

WRITE FOB,
CATALOGUE.

The engine Is perfectly balanced and self contained; all wearing: snrfacea
are exceptionally large, mablng it the most perfect high speed engine hullt.

THE TRIUMPH COMPOUND ENGINE CO.
SOLE BUILDERS,

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRtSER & CHALMERS, Agents, Salt Lake City, Utah ; Helena, Mont.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers

A MODEL. RAItTVAT.
Tiie Burlington Route, C.,B. &Q. R.

R., operates 7,000 miles of road, with ter-

mini in Ctiicago, St. Louis, St. Paul,
Omaha, Kansas City and Denver. For
speed, safety, comfort, equipment, track,

and efficient service It has no equal. The
Burlington gains new patrons, but loses

none.

MATERIAL- -1/Vi) WORKMAN SHI
or the: bes'

BECK AUTOMATIC ENGINE.

V
% Taylor <Mf'g Co. Chambersburg,Pa. ^

"^ Complete Steam Plants a Specialty-^

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
By Lieut. F. B. Badt axd Pkof. H. S. Caehaet.

^^^FR.^Y=> iKiiD, :f^ ci:e:^^t^.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111.
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ELECTRIC • STREET • RAILWAYS
EQUIPPED WITH THE

Thomson-Houston System
ARE IN SUCCESSFUL OPERATION IN THE FOLLOWING PRINCIPAL CITIES

BOSTON, BROOKLYN, ALBANY. SYRACUSE, TOLEDO, CLEVELAND,

MILWAUKEE. INDIANAPOLIS . ST. LOUIS. KANSAS CITY. ATLANTA.

DENVER, OMAHA. ST. PAUL and MINNEAPOLIS.

Under this System operating expenses are reduced from twenty-five to forty per cent.,

and receipts increased from fifty to three hundred per cent.

One of the strong features of the Thomson-Houston Railway System is

the ABSOLUTE PROTECTION FROM LIGHTNING DISCHARGES

by the use of Prof. Thomson's Lightning Arrester, which is

fully covered and protected by Letters Patent.

if you want io equip your road Electrically, you should select a system which has been thoroughly tested during the storms

of the winter and summers and not found wanting in any essential features. The public demands regularity of

service, and you can't afford to take any chances. THE THOMSON-HOUSTON
RAILWAY SYSTEM only will fill these important conditions.

The Thomson-Houston Perfected Snow Sweeper
Is now ready for delivery. It ivas used exclusively by the 'West End Company, of Boston, last

winter, and is fully indorsed by them, and other companies w^ho have nsed it.

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

OX^IF^ICES

:

BOSTON,
oao ^^tlAzxtlo w^-ve.

CHICAGO, ST. PAUL,
-£03 Sllale^ Stx>eet.
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Knapp Electrical Works
General "Western Agents

Perkins Electric Lamp Ce.

ALL CANDLE POWERS,

TO FIT ANY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

F^OR

TELEGRAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

6RIMSHAW SPLICING COMPODND.

ELECTRICAL SUPPLIES OF EVERY OESCRIPTION.
-TVE CAIili SPECIAIi ATTENTIOI*^ TO-

THE DIAMOND

SWITCH AND FUSE BOX.

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

p Franklin St. CHICAGO, ILL.
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HABIRSHAW WIRES, CABLES and CORES.
A HIGH GRADE OF RUBBER IlffSULATIONf.

[CONTINUED FROM LAST WEEK.]

la our advertisement of August SO, we referred to the quality of Habirshav lasulation, giving some letters from
both experts and users. The week following we gave a list showing a few places where it had been used. The next week
we illustrated some of the cores in the installations referred to. The week after we made some general statements as to

what constituted the superiority of insulated wires. List week we called attention to simple tests made of all of the
different rubber insulations.

Below •we illustrate the different sources of "rubber" supply

:

(Pare Para BiiUbor Stock.) ("Recoyered" Robber Stock.)

THE TWO PRINCIPAL SOURCES OF RUBBER SUPPLY.
It is a fact, though not generally known, that the larger part of manufactured rubber goods is made frcm so called

"recovered rubber," principally from old rubber boots, shoes, rubber hose, rubber springs, packing, etc. Rubber that

has been vulcanized is no longer rubber but a chemical compound of sulphur and rubber, and is not capable of being
treated or worked as pure rubber. Qoods manufactured from "recovered" rubber bear the same relation to goods made
from pure rubber that shoddy bears to genuine woolen goods.

The following extracts from a report of analysis and tests on various samples of insulated wire will be of interest in

this connection. The authority from which we quote it one well known, and with a reputation second to none. We refer

to the samples by letters in preference to using the trade names:

Sample "A" shows 15 per cent of a heavy hydro carbon similar to ozokerite, and assimilating to an article known in

Europe as nigrite.

Sample "B" bas been made over from "recovered" rubber, or a mixture of "recovered" rubber, and oxidized oils.

Sample "C" shows by analysis very nearly 30 per cent, ot adulteration, consisting chiefly of oxidized oils.

The process is known as "spurted" or "spewed" insulation. (See note below.)

Sample " D." Several samples of this insulation were taken, all of which varied. The composition of the rubber is

"way off," being largely made up of a heavy substance similar to white lead. The white layer goes to pieces very rapidly.

Sample "E" [
HFiSm: A-XT^T"! is the only one of the samples tested, which by analysis shows that pure

Para Rubber is the only organic substance used in the insulation.

Sample " p" has about 5 per cent, of resins. It is poorly manufactured, the "spurted" process being used.

Sample ' 'C" is made and built upon the same plan as "F" containing a mixture of resins. This insulation is perhaps

the poorest made of any, and shows a very imperfect knowledge of manufacture. The "spurted" process is used.

NOTE:—"Spurted" or "spewed" insulation, so far as I know (and I have investigated the process thoroughly) can
not be maae of pure rubber compound. The only claim that can be made for it is that it produces an Insulation which is

seamless, but t/iis condiHon in not ot Uie crpetise of the (/iiality of the insulntinp material. On this question of having
a seam, there is only one view to be taken, it is stronger than the other, provided the manufacture is carried on correctly;
if not it is like all other badly made things, "good for nothing."

The Habirshaw insulation fulfills all requirements in places demanding: the
'" BEST," and in that field finds no successful competitors.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL NIGHT ELECTRIC LIGHTING.

Ail other devices are crude, expensive, and unsatisfactory.

m urnwmimm
Has established its broad foundation patent for Double Carbon Arc Lamps,

!N'o. 219,208, having wan four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered bj

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENT LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING,

ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
MAXl FACTIRERS OP THE

Slattern Induction Sustem of Long Distance
INCANDESCENT LiaHTING-.

.A.T>>rx> -xri^zi

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE

:

FORT WAYNE, IND.

BRANCH OFFICES :

NEW YORK, - - - 115 Broadway.
CHICAGO. - - - 185 Dearborn St.

PHtLADELPHIA, - - 907 Filbert St.

PITTSBURGH, - - - 533 Wood St.

DKTROIT, MICH., - - 57 Gratiot Ave.
SAN FRANCISCO, 35 New Montgomery St.

TORONTO, CAN., - 138 King St. W.
DALLAS, TEX., - - McLeod Bldg.

FACTORIES :

FORT WAYNE, IND., - AND - DROOKLYN, N. Y.

Electric Storage Co.
MANUFACTURERS OF^ I^t*^^n•/V*0'»*'%f^•\d•U^^^^«^<

THE aULIEIN
ELECTRIC STORAGE BATTERY.

EiclnsiYe licensees for the whole of the Dnited States of the Storage Battery Patents of Charles F. Brash [lately owned by the

Brash Electric Company], and sustained by the Circnit Conrt of the United States.

Electrical Accumulator Company vs. Julien Electric Company, 38 Federal Reporter. 117.
Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679.

BAHERIES^ LIGHTS POWER,
Sold eft Z*x*loes so laoXKr etm to I>©fy Ooxxix^etltlozi..

For Agencies and Licenses apply at the Company's Ofllce at

All other inquiries, more especially those in relation to Purchase of Batteries, should be
addressed to the Philadelphia Office of the Company.

926 Drexel Building, PHILADELPHIA, PA.
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"Ajax Switches 99

In all Sizes, for any Potential,

Single, Double and Treble Pole

SIMPLE, CHEAP, INDESTRUCTIBLE.

COREESPOSDENCE SOLICITED.

C. S. VAN NUIS,
74 Cortlandt Street, New York.

CABLES ^^^^^^'^ Mmt,

f"n°r f*"' '''^'^P'""'^ ""^ Telegraph,

WIRES Electric Lights.

STANDARD UNDERGROUND CADLE CO.,
HEW YORK. PITTSBtJBGH. CHICAGO.

THE HOLTZER-CADOT ELECTRIC CO.,
MANUFAOTUEERS OP AND DEALERS IN '

EVERYTHING ELEOTRIOAL
SJBND FOK iiSe-PAec: CATACOODE,

111 Arch Street, BOSTON, MASS.
iPFOiii ArFuriFl- ' GLOWER & HARRIS, Dallas, Texas.
oreu/yHi. yiocnu/cj

.

^ p^^^^ Seilees Elkctbical Works, San Francisco, Cal.
A fall line of our manufacture can tie found at our Agencies.

AGNOLIA
METAL.

THE MAGNOLIA ANTI-FRIGTION METAL CO.

Chicago, Aug. 6, 1890.

74 Cortland Street, New York GIty.
GENTLEMEN:—Some monthe elnce, we had a great deal of difficalty with our Ball Engine

ranning with tjearlngs hot, and need a great deal of oil without causing the bearings to become any
cooler by increasing the amount of oil used upon the bearings.

The Ball Engine is lUO H. P., 14x13 inches. 1:70 revolutions per minute, and carries 90 lbs. steam
pressure. Bearings, 4;i-in. diameter by 4 in. length. There is but 1-32 in. play allowed in the bear-
ings, and makes a very close fit.

We have had the most excellent results from the nee of your Magnolia Metal, and could not ask
for better service. We trust that this report will be esolicit and pleasing to you. We remain.

Tours truly, THE WESTERN LIGHT & POWER CO.,
By W. M. Talcott, General Manager.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

The Mia-Mkr and Gnna-Perclia Issulatlog Co,

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage. Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, v,;ry pliable. Every
variety of INCANDESCENT Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables ot High insulation

and Long Lile, all millage.

WM. M. HABIRSHAW, F.C.S.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Mariott
Cores to any Millage
or Specification up to

9,000 Megohms per knot,

Two-Circuit Concen-
tric Cables, both cir-

cuits, 9.000 Megohms pef
knot.

Navy Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber cot-
ered, for Marine Work.

Pliable Cables,
Search Lights,

foff

Insulated Wires and Cables.
Tbe acknowledged. Standard for dnrable and. lilgrb in-

solation. Its merits proved by a record, of over q.uarter
of a centnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSDLATINfi JOINTS,

Electric Light and Power.
Telegraph and Telephone,
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use-

Concealed Wiring in all Locations.

GEORGE B. PRESODTT, Jr., Gen. Agt., 16 Dey St., New York.

Western Electric Co., Chicago, 111., Sole Agents for the "West.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire- Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bi'onze Bods, Sheets, and Plates.

^A>:MiiSlWW'<s*#.

CUT SHOWING STILE OF INSULATION.

a.—Copper Wire. b. b.—Two Pralds. saturated wiih Fire-Proof Insulation, c.—Braided Cotton, saturated

with a black, Weather-Proof Composition. ^ „ .. v, »,, .^
Approved l>y New York Board of Fire Underwriters. Samples furnished upon application, pure Electric

Copper Wire, bare and covered, ot every description.

u/ADconnuc \ 19 and 21 Cliff street. New York, FACTORIES:
WAREROOMS.

^ ,33 ^^^ ,35 ^^^^^^ Ave., Chicago, III. ANSONIA, CONN.

EMSON CEKUL ElECmiC Ct.

TO Emmm
SEE PAGE 8. CENTRAL DISTRICT OFFICE, RIALTO BUILDING, CHICAGO.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

liigliting Apparatus.

G'20 Atlantic Ave.,Bo8TON, Mass.
148 Miohisran Ave , Chicago, III.

115 Broadwav, New York, N. Y.
215 W. 4 h St., CiNci.vNATi, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
11.5 N. 3d St., St. Louis, Mo.

15 First St., San Francisco, Cal.

Electric Railway
Equipment. |

Electric Motors, i

A REMARKABLE GROWTH.
[From the EUctiieal WorUI. Xew York, March 20lh, 1889.]

Electric I^ightinK by Gas Companies.*

Iq Protfressioe Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
r.peat the li»t, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 206 companies,
operating a total of 21,313 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

have failed to furnish us either system or number of lights, others operat-
ing two, three or four different systems only the aggregate number of
lights. Taking the figures as they stand they make this showing:

Syelem. Arc.
ThomHOii-Itoueton ll,Oftl

Brash 3,!«J4

Wet^tinshous«
Edison
American 1,818
Vnilcd Slates 250
Schuyler 734
Ball 613
Western Electric 566
Indianapolis Jenney 7y4
FortWavno Jenney.., 185
Jenney find, or Ft. Wayne not apeclfied) 824
Van Depoele 285
Waterhouse 22i
Ileisler.,

Kemin . ton
Sperry . ..

Excelbior .

.

Ilochhausen
Weston
roller

159
130
90

Inc. Total.
8,826 1!),9I0

3,964
K,7I0 27,710
0,256 10,2.T(i

2,8?5 4688
4,425 4,675

734
613

250 816
791

760 985
324
285
o.>i

roo 500
800 459

130
«0
CO
80
10

1,203Total 21,313 55,8
Grand total of .\rc and Incandescent lights, 77,203.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressive Aije was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

*Progrtstiiu Ag^, March 15, Itj89.

[From the Electrical World, New York, June 14tli, 1890 ]

Electric I<ighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System Arc
Thonison-IloaBton 16,927
JiJilsh . 6090
We)*tirghouBe 321
Edison \\^^
.\merii
United States
Schuyler.
Bull

1,537

Inc
45.055

4,209
49,' 117

13,8.'>8

175

6 141

Western Elec ric
Fort Wayne l.

Van Depoele
Waterhouse
Heisler
Remington ,'.

Sperry
Excelsior
Hochhausen
Weston
Fuller
Reliance
'National
Bernstein

i.eo
962 6
788

1,766 8,00J
460
287

3,815
129
160
205 80
70

1.38

10
30

Total 3l,r,58

1,000
215

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

1889 1890.
Number of gas companies operating electric lights 286 304
Number of different electric light systems used 21 23
Number of arc lights operated 21,313 81,558
Number of incandescent lights operated 55,890 132,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that sapplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminaiing gas for electric light

engines.

The following- table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
ALL OTHER SYSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FZB8T. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Gas Com
panits

THOMSON-HOUSTON lights by Gu Companlai.

.

Number lights of nil other systems by Gas
Companies '.

Proportion ol Thomson-Houston to whole number
ol lights

Are Lights. noandesceni Light*.
1

1

March 20,

1889.

June 14,

1890.

.March 20.

1889.

June 14,

1890

81,813 81,558 55,890 182,771

1 1 ,084 16,927 8,826 45,055

10,23» 14,681 47.064 87.716

52s! 53 6-IO<i; 16 7-10<r 33 9-10*1

Ligiits in use as per clipping, June 14, 1890.

I..ights in use as per clipping, Marcli 20, 1889

Increase

Percentage of increase

Arc.

T. H. Sys-
tem.

16,927

1 1 ,084

5,843

52 7-10^

All other
Systems

14,631

10,229

4,402

43!f

Incandescent.

T. H. Sys-
tem.

45,055

8,826

36,229

410^

All other
Systerfasi

87,716'

47,064

40,652

86 310^
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INDEX AND CLASSIFIGATIDN DF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co sxx
Abendroth & Root Mfg. Co . .

Alexander, Barney & Chapio . . xll

AUls, E. P. ifc Co xxlv
American Elect'lcal Works. . xv
Ansonla Brass &CoppeiCo.. i

Automatic Switxih Co vii

Baggot, E xvi

Bain, Foree xvi

Ball Eogine Co xxlv
Barnes, W. F. & Jno ssl

Barton, Geo, P xxv
BiXter Electric Motor Co xxx
BerDstein Electric Co
Bleckert & Nelson xvil

Brown, Frank T xvi

Brooks Underground Tel. Co. . xlv

Brush Electric Co xxix
Bunnell & Co., J. H
Bailer Hard Rubber Co xx
C. B. & Q. R. R xxv
C. &. C. Electric Motor Co. . . xxli

Central Electric Co xl

Cleverly Eltctrical Works. . . xvi

ColburnA Co.,I. W xvi
ColumblalncandescentLimpCo xvii

Conneclicut Motor Co
Consolidated ElciCtiic Scorage
Co

Continental Dynamo Co iv

Crocker-Wheeler Motor Cj. .. xv
Crosby Electric Co Iv

Cunis Regulator Co ;

Diy s Kerite Insulation Co i

Uayton Globe Iron Works Co. xvili

Eastern Electric Cable Co xv
Eddy E ectrlc Mfg. Co xv
Eldy. Henry C xiv

Edison Mfg. Co xxli

Edison General Electric Co.,

—

Lighting Dept viii

Edison General Electric C •.,—

Wire Dept i

Edison Lamp Co xxl

Electric Construction & Sup. Co iv

Electric Merchandise C> xvi

Electrician Publishing Comp'y,
xxv, xxlll, xxlv

Electrical Supply Co xxvlii

Elektron Mfg. Co xvi

Empire City Electric Co xviii

Empire Cdina Works xvi

English. Moise & Co xdi
Eureka Tempered Copper Co. . xvii

Evans Friction Cone Co xix

Excelsior Electric Co xxi

FIbrone Mfg. Co xv
Fletcher &FJetcher EleclricCo xvi

Forest City Electric Works xx
Fort Wayne Electric Co xxx
Gibson Gas Fixture Co xviii

Gbbe Carbon Co xvii

Great Western Electric Sup. Co. v
Greeley & Co., E. S xiv

Harmount, G. A xvi

Hawkeye Electric Mfg. Co. . . . iv

Hazelton Tripod Boiler Co xxv
Heisler Electric Light Co
HUl Clutch Works six
Holmes, Booth & Haydens xvii

Hohne8& Co., C. H xvii

Holizer-Cabot Electiic Co I

Humphrey, H. H '

xiv
nUnois Electric Material Co— xiv
India Rubber& Gutta Percha Co. i

Interior Conduit&InsxilatlonCo. xiv

IresoD, Chas. L
Jewell Belting Co xv
Jones Bros. Electric Co vll

Knapp Electrical Works xxvli

Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co vii

Magnolia Antl-FrictionMetal Co i

Monitor Electric Co xvi

Munsell&Co., Eug xv
Munson Belting Co., Chas xiv
National Carbon Co iv

National Electric Mfg. Co x
NorthwestThomson-HoustonCo. vi

Noye Mfg. Co., Jno. T xxv
N. Y. Belting & Packing Co.. .

Okonite Co , xv
Ostrander & Co., "W, R xviii

Page Belting Co
Palste, H. T .... xiv
Partrlck & Carter xx
Phillips Electrical Works, E. F xv
Phoenix Glass Co
Pond Engineering Co vii

Powell Co , Wm
Pumpelly Storage Battery Co. vll

Queen & Co xvi
River & Rail EUc. Light Co.. ix

Roebllngs' Sons Co., Jno. A.. . xlx

Sawyer-Man Electric Co xii

Schoverling, A xix
Schuyler Electric Co xx
Sbuliz Belting Co vll

Southern Electrical Supply Co. xxi
Sperry Electric Co xviii

Standard Electrical Works. . . . xvi
Standard Paint Co xiv

Standard Ucderground Cable Co. i

Slandard Carbon Co xx

Stanley* Hall ii^
Stephenson & Co., Jno xxii
Stilf, E. D. &Co xvi
Stilwell & BierceMfg. C \ xvi, xvU
St. Louis Electrical Supply Co. .xxi
Sunbeam InctndeEcent Lamp Co.xv
Taussig, S xvi
Taylor Mfg. Co xxv
Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxvi
Triumph Compound Eogine
Co xxv

Turner Brass Works xv
Union Hardware Co xiv
United Electric Traction Co. . . . vii

United States Electric Lighting
Co xiil

VanNuIs C. S I

Wanted xiv
Western Electric Co xviii

WesterDPoweiConstructionCo. xxlv
Westlnehouse Electiic Co
Weston Ekctrical lostrument
Co xiv

White, R. T iv

Wollensak, Jno. S xxi
Woodbrldge & Turner xvii

CLASSIFIED LIST.

Ao-cnmalatore.
BrusQ Electric Co.
CoBBolidated Electric Storage Co
PnmDelly Storage Battery & Elec
Motor Co

.

The River & Kail Electric Light Co.

Annunciators.
Central Electiic Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
WreatWeaiern E lectric Supply Co

.

Greeley & Co. E. S.

Holtzer-Cabot Electric Co.
Jonee Bros. Electric Co.
Knapp Electrical Worfes.
Monitor Electric Co.
Ostriinder & Co. W. R.,
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Weeteru Electric Co.

Antl Friction Metal.
The Magnolia Anti-Friction Metal
Co.

Turner Brass Works.
Arc liBnips.
Brneh ElectrlcCo.
Electric Constrnctlon & Supply Co
Excelsior Electric I'o.

Foree Bain.
Fort Wayne ElectrlcCo.
Hawheye Electric Co.
Northwest ThomEOn-Boueton Co.
Schuyler Electric Co.
Sperry EleciricC'o.
ThomeOD -Houston Electric Co.
Westinghouse Electric Co.
Western Electric Co.

Batteries.
Bunnell & Co., J. H
Central Electric ('o.

Crosby Electiic Co.
Edison Mfg. Co.
Electrical Hupply Co.
Fletcher* Fletcher Electric Co.
GreatWestern Electric Snpply C j.

Jones Bros. Electric Co.
Law Telephone Co.'
Leclanche hattery Co.
Maeon, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,aeen & Co.
bchoverling, A.
Southern Electrical Supply Co,
St. Louie Electrical Snpply Co.
Standard Electrical Worse.
Stanley A Hall.
Western Electric Co.

Battery Jar^.
BuUer Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Holizer-Cabot Electric Co-
Partricb & Carter.
Queen & Co.
btanley & HaU.
Wealern Electric Co.

Bells, BInctiic.
Central Electric Co.
Empire Cltv Electric Co.
Fletchw & Fletcher Electric Co. -

Great Western iciectrlc Supply Co.
Greeley & Co., E. S..
Knapp Electrical Works.
Monicor Electric Co.
W. R. Ostrauaer & Co.
Partrick & Carter. ' '

Southern Electrical Supply Co.
St. Louie Electrical Supply Co.
Standard Electrical Worka.
Stanley & Hall.
Wollensak, J. F.
Western Electric Co.

Bells, aiasnetio.
Central Electric Co.
Empire City Electric Co.
Greeley &Co.,E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Stanley* Hall.
Western Electric Co.

Belting:.
Evans Friction Cone Co.
Ireson, Chas. L.
JeweU Belling Co.
Chae. Munson Belting Co.
N. Y. BeltinE & Packing Co
Page Belting Co.
Shult2 Belting Co.

Boilers.
Abendroth & RootMf?. Co.
Hazelton Tripod Boiler Co.

Books Klectrical.
Electrician Publisbing Co.

Bnrfflar Alarms.
Central Electric Co.
Electrical bupply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western 2;iectrlc Supply Co.
Greeley* Co., E. 8.
Holtzbr-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Odtrander&Co., W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See insnlated wire.)

Cable Electric (See Wire Insu-
lated), f;opper,tSheetandBar.
Roebling'a sons Co., John A,
Standard Underground Cable Co.
Webtern Electric Co.

Carbons. Points and Plates.
Brueh Electric Co.
Central Electiic Co.
Electrical Snpply Co.
Empire City Electric Co.
Globe Carbon Co.
Knapp Electrical Worka.
National Carbon Co.
S.andard Carbon Co.
Western Electric Co.

Cars^ Electric Ballway.
Stephenson Co., John

Clutches, Friction.
HUl Clutch Works.

Construction and BepBirs.
Bain, Foree.
Brooks Underground Telegraph Co.
Electric Construction & Supply Co.
Knapp Electrical Works.
N. W. Thomson-Houston Co.
Stiff, E.D. &Co.
Western Electric Co.

Contractors, Electric JLislit.
Enfflne Plants and Eleciric
Bailw^ajs.
Brooks Underground Telegraph Co.
Brush ElEcttic Co.
Edison General Electric Co.
Eleciric Merchandise Co.
H, H. Humphrey.
Northwest Thomson-Houston Co.
Pond Engineering Co,
River & Rail Electric Light Co.
Sperry Electric Co.
Thomson -Houston Electric Co.
United Electric Traction Co.
Westinghouse Electric Co.
Western Electric Co.
Western Power Const
White, R. T.
Woodbridge & Turner.

Copper Wires and Tapes.
American Electrical Works.
Aneonia Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electrical.Supply Co.
GreatWestern Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Worka.
Monitor Electric Co.
Okonite Co.
PhiiliDS, Eug. F. Electrical Works.
Roebling'Sj Jno. A. Sons Co.
Standard Elecirltal Works.
Standard Underground Cable Co.
Western Elecl ric Co.

Cross-Arms.
Central Eiec<rlc Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holmes, C. U. & Co.
Illinois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co

.

Somhern Electrical Supply Co.
St. L'.uis Electrical Supply Co.
Western Electric Co.

Cnt-ontA and S'fvitches.
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher ElectrlcCo.
Great Western Electric SupplyCo.
Greeley & Co., E. S.
Holtzer-cabot Electric Co.
Illinois Electric Material Co.
Partrick &Caiter.
Paiete, H.T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.
Van Nuia, C. S.
Westtrn Electric Co.

Bynamos.
Brush Electric Co.
Bain, Foree.
Colburn*Co.,L W.
Continental Dymmo Co.
Eddy Electric Manufacturing Co.
Kxceislor Electric Co.
Fort Wayne Electric Co.
Hawkeye Electric ManufactuiingCo,
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Boueton Electric Co.
United Electric TracUon Co.
U. S. Electric Lighting Co.
Western ElectrlcCo.
Weetinahonse Electric Co.

Electrical Instrnments.
Central Electric Co.
Electrical Snpply Co.
Great Western Electric Supply Co.
Greeley* Co., E. S.
Partrick & Carter.
Queen & Co.
Stiff, E. D. * Co.
Western Electric Co.
Weston Electrical Instrument Co.

E'ectric Ballways
Edison General Electric Co.
River & Rail Electric Lisht Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Woodbrldge & Turner.

Electroliers and Combina-
tion Fixtures.
Bageot, E.
Bleckert & Nelson.
Gibson Gas Pi.\iureWorks.
Great Western Electric Snpply Co.
Sawjer-Man ElectrlcCo.
Thomson-Houston Electric Co.

Electro-Platine IM^achmes.
Brush Electric Co.
Colburn &Co.,I. W.
Edison General Electric Co.
Excelsior Electric Co.
Thomson-Uouston Electric Co.

EnslDCS. Mteanr.
AUla &Co., E.P.
Ball Engl ue Co.
English Morse & Co.
Ide&Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufacturing Co.
Triumph Compound Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrical Snpiply Co.
Knapp Electrical Works.
Partrick & Carter.
StifE, E. D, * Co.
Western Electric Co.

Friction Cones.
Evans Friction Cone Co.

Gas liisbting: Electric.
Cleverly Electrical Works.
Electrical SupplyCo.
Knapp Electrical Co.
Western Electric Co.
Wollensak, J. F.

General Electrical Supplies.
Alexander, Barney & Chapin.
American Electrical Works.
Aneonia Brass & Copper Co.
Automatic Switch Co.
Brush ElectrlcCo.
Central Electric Co.
Cleverly Electrical Works.
Edison Machine Works.
Ediaon General Electric Co.
Electric Construction * Snpply Co.
Electric Merchandise Co.
Electrical Snpply Co.
Empire Ciiy Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Snpply Co.
Greelej *Co., E. S.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick * Carter.
Southern Electrical Supply Co.
Stanley* Hall.
St. Louis Electrical Supply Co.
Staidard Electrical Worse.
Stifi*Co., E. D.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuis, C. S.
Western Electric Co.
Wollensak, J. F.

Globes and Electrical Glass-
ware.

. Great Western Electric Snpply Co.
Phcenls Glass Co.

Herd Bubber for Electrical
Purposes.
Butler Hard Rubber Co.

Insulators and Insulatins
materials.
Butler Hard Rubber Co.
Central Electric Co.
E'ecirical SupplyCo.
Empire City Ji lectric Co.
Fibrone Mf". Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit * loeulation Co.
Knapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell * Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Eitctiic Co.

Insulated ^Vlres and Cables
aiagrnet Wire.
American Electrical Works.
Central Electric Co,
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit * Insulating Co.
India Rubber* Gutta Perchi Insu-
lating Co.

Jones Etos. Electric Co.
Knapp Electrical Works.
Moniior Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Snpply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Jewelry, Watches, &c.
Giles, Bro. * Co.

Journal Bearinjfs.
Eureka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Braes Works.

Lanips, Incandescent.
Bernstein Eleciric Co.
Brush ElectrlcCo,
Central ElectrlcCo.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E. S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.

Iiamps, Incandescent—Contd.
Southern Electrical Snpply Co.
St. Louis Electrical Supply Co.
Sunbeam Incandescent Lamp Co,
Thomson-Honston Electric Co.
Western ElectrlcCo.

Ijnttaes und !!Uacliine Tools.
W. F. & John Barnes Co.

maenet Wire.
(See insulated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.

Slica.
Eug. Munsell & Co.

Ulnine Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-Honston Electric Co.

Slotorg.
Bain Foree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
Crocker-Wheeler Motor Co.
C. & C. Electric Motor Co.
Edison General Electric Co.
Eddy Electric Manufacturing Co.
Elektron Manufacturing Co.
Escelblor ElectrlcCo.
Fort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
The River & RaU Electric Light Co.
Thomson-Houston Electric Co.
U. S. Electric Light Co.
United Electric I'ractionCo.
Westinghouse Electric Co.

Oils.
Taussig, S.

Oil Cups and Brass Goods.
Powell Co., Wm.

Patent H^oiiclcors.
Brown, Frank F.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
Holmes C. H. & Co.
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
GreatWestern Electric Supply Co.
Holmes C. a. & Co.
lUinoie Electric Material Co.

PubUsbers Electrical.
Electrician Publishing Co.

Posb Buttons.
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great V, estern Electric Supply Co.
Illinois Electric Material uo.

^

Knapp Electrical Woras.
Standard Electrical Works.
Union Hardware Co.
Western Electric Co.

Bailirays Electric.
tSee electric railways.)

Speaking Tabes.
Central Electric Co.
Electrical Supply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co.
Wollensak J. F.

Speed Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insniatine.
American Electrical Worka.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Snpply Co.
Great Western Electric Snpply Co.
India Rubber & Gutta Percha In-
snlailDg Co.

Illinois Electric Material Co.
Oaonlte Co.
Western Electric Co.

Telegraph Apparatus.
Bunnell &Co., J. H.
Central Electric Co.
Electrical Snpply Co.
Empire City Eitctiic Co.
Great Western Eleciric Supply Co.
Greeley* Co.jE. a.
Jones Bros. Electric Co.
ICnapp Electrical Works.
Monitor ElectrlcCo.
Partrick * Carter.
Standard Electrical Works.
Western Electric Co.

Telephones, Eiectrie.
Standard Electrical Works.
Wesiern Electric Co.

Test Instruments.
JBain. Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.
Knapp Electrical Works.
Queen * Co.
Western Electrio Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
Sprague Electric Railway & Motor
Co.

Stephenson Co , Jno.
Thomson-Honston Electric Co.
United Electric Traction Co.

Turbine Wheels.
Dayton Globe Iron Works.
StUwell * Bierce Mfg. Co.

Wire, Bare.
American Electrical Works.
Ansonla Brass * Copper Co.
Central Electric Co.
Electrical Snpply Co.
Electric Merchandise Co.
Holmes, Booih * Haydens.
Illinois Electric Material Co.
Knapp Electrical Works.
PartricK & Carter.
Roebling's Sons, Jno. A. Co.
Western Electric Co.
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THE IV^TKOI^^IL. CAItliOIV CTO

CleTrela,n.d., Ol3.io.
-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.

T.WHIO^K
PATENTED MATERIAL FOR

DAISY CHAIR
For X Girder or Rail, having a T

Form of Base.

STREET RAILWAY ROAD-BEDS
Cable, Electric and Elevated Railways,
12 JPEAjRL street, Booms 6 and 7, B08T0X, MASS.

NEW YORK OFFICE, 62 Wall Street, Room 41.

Patented January 28, 1890—No. 420,135. COERESPONDENCB SOLICITED.

EUREKA CHAIR
For Channel Iron Form of Rail.

GIVES A CLEAR
AND STEADY
LICHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts.

Will Use Only 8 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO,

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEy CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL (JUANTITY OP PORK WATER NECESSARY TO CHARGE IT.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR '^IStSi'^TA^^i MEDICAL USES
X'X* l^A.et lO'C^ 3aQX7.A.Xj.
Eor Ctrcolars and Price Lists apply to Principal OIHcb

CROSBY ELECTRIC CO..
JVDOE BUILDIXG. Fifth Ave. and 16th St., NEW YOBK.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

s.
o
2

MANl^FACTlTllEBM OF

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, P ower and M etallurgical Purposes.

ADVAXTAUE8 CliAIMBD :--!. Solidity of Constrnotioii. tosietber wllli good

workmanflbip. therefore amooth-runnlng and durable, a rovcr*'il Slnu'lnrc, theiefore pro-

lectlnn from e.iierniil liijurv. 3. Partii Constructed Separately, therefore all easily re.

movable and acceesil.le tor attention or repair. 4. Antomatic Ijubrieatlon, Joniiials
riionlDS In oil, therefore waetea no oil and reotilreB little attention. i», Current 4.eneratea
Willi LieaMt Sparkluff. tlierefore small wear of bruahea and commutator ©. MoSeatterlng
or LIneH of Force, therefore high effldency and no attraction of pieces of Iron, and no roaf;.

netizlngof watches and compasses.

A«EKXS: BOSXOK. Mass., Hollzer-Cabot Electric Co., lii Areh St^
WILKESnARRK, Pa., A. C.Robertson & Co., 51 W. Market St.—BAIy'l'IMOKE,
Md., Electric Construction & Mfg. Co., 108 N. Eutaw St.—AUOUSTA, Ga., W'. Edward

Piatt, 708 Broad St.—ATLANTA, Ga., Jos. S, Cook & Co., 8 W. Wall St.—FOBX
WORTH, Tex.. 1. J. Harrell.—Cl.EVElL,AI%I>, O., Cleveland Electrical Mfg. Co„ 832

SherifTSt —nEXROIX. Mich.,Markle EngineeringCo., IJ3 Jeffeison Ave.—SX. PAUli,
Minn , C.J Thomson, 320 Roberts St—.'VASHl'lLLE, Tenn., J. W. B aid, 207 Union St.

UEAiVER, Col., L. C. Rice, 1762 Blake St.
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ELECTRIC
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^

Makers of the Choicest Electrical SnppUes.

GENERAL WESTERN AGENTS:

PETTIEGELL, Al^DREWS & CO,, K. W. Cut Outs.

MASSACHnSETTS ELECTRICAL ENGlNEEfilHG CO,,

Tested Fuse Wire-

THE ELECTRIC GAS LIGHTING CO.,

Gas Lighting Apparatus, Samson Batteries-

CHUBBUCK BREAK ARM.
Malleable Ircn. patkhted.

THE WIRE THAT GIVES THE I

HIGHEST LIHE INSULATION.
\

^ SIMPLEX #
THE WIRE THAT PAYS
BEST IN THE LONG RUN.

.3B^
TREBLE CURVE INSULATOR.

Greatest Strength and Highest Insulation

POLE TOPS, RAIL BONDS, ARMATURE PINIONS, and other novelties

of merit, with a full line of all the standard

Elleotirlc xictllTT^a,^' Sxtx^X^lles.

CHUBBUCK BRACKET.
Patented Sept. 9, 1890.

CUTTER'S PORCEUIN BRANCH CUT-OUT.

Fuse Covers and Base made out
of one solid piece.

PATTEE'S LAMP HOUR RECORDER.

ELECTRIC FIXTURES, Many New Designs.

ELECTRIC SHADES, Large and Complete Stock.

ARC GLOBES. Good Figures In Quantities.

TELEGRAPH APPARATUS. A Fine Line.

ANNUNCIATORS and BELLS, All Sizes.

LINEMAN'S TOOLS, Choice Assortment.

COMBINATION CONE SHADE.
PATENTED.

Send for Special Circular describing any of the

above, or write us of your needs, and we will cheer-

fully give our advice.

CUTTER'S E. L. INSULATOR.
Gives High iQSulation even on Dimp Ceilings, and Prevents the

Unsightly Blackening.

CUTTER'S COIVIBrNATION SHADES.

Fit T-H., Westinghonse or
Sawyer-Man SocJrets.

ALSO 31 4.I>E FOB EDISox SOCKETS.

No Toole, No Trembling, No Holder.

THE MOST ECONOMICAL -SHADES MADE.

COMBINATION TIN SHADE.
PATENTED.

IF YOU HAVE NOT YET GOT A COPY OF OUR

BE STJHE TO SliKD "KOCB BU8IXEBIS CABD FOB OXB
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NORTHWEST

THOMSON-HOUSTON
ELECTRIC CO.,

405 Sibley Street, ST. PAUL. PORTLAND, ORE., Branch, 266 1st St.

ELECTRICAL
SUPPLIES.

Having recently reorganized our supply department and greatly

enlarged our quarters, we are prepared to fill all orders promptly,

from our stock, to which we would call attention as the largest and
most complete line of ELECTRIC SUPPLIES, in the Northwest. We
invite correspondence and will cheerfully quote prices or give any
information in our power.

WRITE TO US FOR PRICES ON CARBONS.

Let us quote you bottom figures on

Wire and Incandescent Lamps.
A large line of Porcelain Articles constantly on hand.

Send for CATALOGUE and DISCOUNT SHEET.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

229 La Salle Street,

o:Bcxo.auca-o, - uliXji.PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO,

^O I8S6 gy Jj^ J s HULTZ. Automatic Switch Co.,

Picker Leather-

T>R A Tj^rTT?«. * 16i Summer St., Boston, Mass ; 325 PearJ St., New York "ity. I 0» I nilio Mn
''"^"^"'^^•1129N.ThIrdSt.,PliUadelphia,Pa.; 60 W.MonroeSt., Chicago.

I
01 LUUl0| mUi

No. 8 KEYSER BUILDING,

BALTIMORE, MD., U.S. A.

I Mannfactnrers of tlie

I
AUTOMATIC SWITCH.

The only reliable, protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEND FOR CATAIiOeilE.

POND
ENGINEERING CO.,

ST. LOUIS. CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPF.CIAliTIES :—Armington & Sims En^nes, Steel Boilers, Standard Kocking and Sheffield

Grates, Lowe Heater, Hoppea Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

TRADE MARK.GONDA
PARIS

. HIGHEST AWARD!
THE ONLY

GQLDMEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LEGLANGHE BATTERY CO.,

1 49 West 1 8th Streets KrES"V\7" "S'OIt^.

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

GoHtral Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: 115 BROtDWAY, NEW YORK.

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHTandTELEGRAPH SUPPLIES.

WEATH ER PROOF-SIMPLEX- OKONITEGRIMSHAW WIRES- SINGLE^'*''DOUBLE COTTON FIELD^MdARMATURE WIRE
FLEXIBLE C0RD-R0SE:TTE5-CLEAT5-TAPE°f*^>-KINDS- SWITCHES -CUT-O UT5-PINS-BRACKETS>t'°INSULAT0RS-
.. THE LARGEST AND BEST ASSORTED STOCK TO, BE FOUND anywhere:. ASK FOR PRICES. BEFORE PURCHASING.

•l^^lnNFe-PRnS-FLECTRICTln. 28 30S,32WestCourt5t
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THE EDISON DYNAMO
Is the StaDdard Electric Generator of the World.

OVER 3,000 MACHINES IN DAILY USE,
I3E:XjT^7-SEI2:Ta-

80,000 HORSE POSTER
-TO-

LIGHTING GIRCUITS.

A-iTD

31,000 HORSE POWER
-TO-

RAILWAY CIRCUITS.

STANDARD RAILWAY SIZES:
No. 16 40,000 wattB, 63 H. P.
" 20 50,000 " 65 "
" 38 80,000 " 110 "
" 60 150,000 " SOO "

LARGER Sizes IN COURSE OF CONSTRUCTION.

Efficiency 92 to 95 Per Cent, according to Size.

200 - Horse Poiver
DYNASnOS

Ordered in Eight.Days of July, for use
in Five Large Cities of

this Country.

ADOPTED BY THE LEADING STREET RAILWAY SYNDICATES
FOR USE IN

BUFFALO, PITTSBURGH, L0UI8TILLE, MINNEAPOLIS, ST. PAUL, ST. LOUIS,

CLEVELAND, CINCINNATI, CHICAGO, MILWAUKEE.

EDISON GENERAL ELECTRIC COMPANY
Edison Building, Broad St., NEW TORK CIT7.

P

NEW YORK, Edison Building.

CHICAGO, Rialto Building.

DENVER, COLO., Masonic Building.

NEW ORLEANS, LA., Cotton Exchange

BOSTON, MASS., 38 Pearl Street.

SAN FRANCISCO, CAL., I 12 Bush St.

PORTLAND, ORE., Fleischner Building.

TORONTO, CAN., Bank of Commerce Building.

. ^^ Please address all communications to nearest District Office. ,,gl

FACTORIES:—New York City. Schenectady, N, Y. Harrison, N. J. Hamilton, Ontario. Sherbrooke, Quebec.
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GEO. L. WRIGHT, Pres. and Gen. Man. ALBON MAN, Vice-Pres. F. F. RANDOLPH, Sec. and Treas. WM. MAIN, Electrical Engineer.

RIVERiRAIL ELECTRIC LIGHT GO.
ALDRIGH COURT, 45 BROADWAY, N. T.

and

Street Car

Companies

Electric

Railway

Corporations

Should

Investigate

This System.

Cars are

Lighted by

Batteries

That Propel

The Motor.

METHOD OF CHANGING BATTERIES IN THE RIVER AND RAIL SYSTEM.

THE MAIN
Electric Motor

Owned by this Company dif-

fers botb. In appearance and

principle from those of the

common type, much as the

turbine water-wheel does

from, others.

The lines of force take the

form of a vortex or whirl-

pool. Wo wire is in motion,

and the moving part is in the

form of a smooth disk. A
larger output of power in

proportion to weight with

fewer revolutions per minute,

is the result of this construc-

tion.

THE MAIN
Storage Battery

Has no applied oxides or com-
pounds of lead, either as paste
or powder. The positive elec-

trode is formed by the action

of the current alone. The Me-
chanical Construction is such
as to secure unusual durabil-

ity with a capacity several
times that of the old Plante
battery, and in excess of any
of the usual "grid" batteries.

The negative electrode con-
tains no lead, is lighter than
electrodes of spongy lead, and
gives higher electromotive
force. The battery is adapted
to withstand high rates of dis-

charge and rough treatment.

THE RIVER AND RAIL MOTOR.

Allows the coupling of both axles to a single motor, without the hard running action here-
tofore the result of this construction. It enables a motor of moderate weight to start and
handle a car, under severe conditions of grade and curve, without wasteful or dangerous
demand upon the batteries.

It allows the motor to revolve under its most favorable conditions, while the speed of

the car and power consumed may vary widely.
This is done without electric resistance or shifting battery connections.
It does NOT belong to the numerous family of "car starters." The mechanism is quiet in

action and durable.
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National Electric Mfg. Co
CEO. B. SHAW, General Manager,

IP

Transformer System

1>IB£CT CCBBEMT ADTOUATIC DYNAU OB, CAPACITY 50O IG] C. P. IiAlHPS.

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS

HighestEfficiency,
MECHASICALLY AND ELECTRICALLY.

Wc gnarantee its operatiou aiitl

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
-FOR-

ISOLAT^EID
LxIQHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWING AGENTS:
BAKER, BALCH & CO., Gen'l Agts Seattle, Wasliington.

THOMAS WOLFE, Soutliweslern Agt Union Depot Hotel, Kansas City, Mo.

LITTLE, Mcdonald & CO.. Cen'l Agts 141 East Seneca St., Buffalo, N. Y.

METCALF REED & CO., Western Agts 1517 Larimer St., Denver, Colo.

SIMPSON DAVIS ELECTRICAL CONSTRUCTION CO Winnipeg, Manitoba.

NA1I0NAL ELECTRIC MFG. & CONSTRUCTION CO..

Tower Building. No. 50 Broadway, New York City.

CHAS. M. BLANCHARD, Agent Girard Building, Philadelphia, Pa.

L. N. COX, Agent 16 Fifth St., S. E. Washington, D. C.

W. N. GRAY, Special Agent Room 1 2, Chamber of Commerce, Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St. Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO.,

History Building, 723 Marlcet St., San Francisco, Cal.
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CENTRAL ELECTRIC CO.
)

116 AJ18FBANKLIH STREET, CHICABfl.

ELECTBIG RAILWAY SUPPLIES.
BARE TROLLEY WIRE,

INSULATED FEEDER WIRE,

JORDAN'S TROLLEY WIRE INSULATOR AND SUPPORTER.

Absolutely Safe and Reliable. No Soldering.

Connected by Private Wire
with

Postal-Telegraph Cable Co.

slOW/> General Western Agents for

Okonite ^ Candee Wire.
TRADE MARK.

Tlie Central Spark Arrester.

This device prevents the dropping of

sparks from arc lamps. It also keeps

flies and other insects from getting into

the globe.

THE PERRY
WIRE PEELER.

This handy little tool is becoming very

popular with bell hangers and incandes-

cent wire men.

THE HOT WIRE

LIGHTNING ARRESTER.
No Magnet or Self-induction.

Furnishes Absolute Protection,

And is Automatic in its Action.

Our Price on these instruments is very Low.

WE ALSO CARRY A FULL LINE OF

K. W. Porcelain Cut-outs,

Stoddard Porcelain Cut-outs,

Cleveland Switches, Paiste Switches,

Branch Blocks,

And all kinds of Electrical Supplies.

CENTRAL ELECTRIC CO.,
fJ6& 118 Franklin Street, CHICAGO.
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CENTRAL STATION

TELEPHONE ( QTTPPI T1?Q
TELEBRAPH rOUrrLilJ^O.

RAILWAY

MEASURING md TESTING INSTRUMENTS.

Alexander, Barney & Chapin,

TELEPHONE BDIU>INe,

20 CORTLANDT STREET, MF \A# V/^DIT^

SAWYER-MAN LAMP^
Any Candle Poiver,

To Fit Any Socket.

HEW SERIES LAMP AND SOCKET FOR

Sawyer-Man Electric Co.,
510-534 WEST 23d ST., NEW YORK.

—Sond for Octtctlo^xxe.
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THE UNITED STATES

Electric Ligbting Co
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

AUTOMATIC DYNAMOS-PERFECT DEVICES.
More than 1000 Plants in Operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current i^^
GENERATORS /^^^H^

and ,^^^9^^^
MOTORS (^^-^M^^

for all purposes
1 /^^^^B

1-8 H. P. ^ llii'ii'^M 11
up to any power

fliiiwiw yii
"^

required, ^^^^Sl^^lli^B
and at any

required E. M. F.
a^r-'^i/^^

XEW U. S. MOTOR.

Superior

in

Design

and
Workmanship

and
unequaled

in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

CSrOXioretl C5£H.o©s:

Equitable Building, 130 BROADWAY, NEW YORK.



WESTERN ELECTRICIAN. October ii, 1890

Cheaperthan Overhead Wires,
MORE THAN TEN TIMES AS DURABLE.

Guaranteed to etand a pressure of 100.000 volts when used for Eluctiic Lijjht Mains.
Wri e for Estimates to (he

BrookH I'ndrricround TclPKraph Co., 807 Walnut Place, Ilooni 5. Philadelphia.

THE E. S. GREELEY tc CO.,
GENERAL ELECTRICAL SUPPLIES,

S and 7 OKV ST., XeW VURK.
ELECTRICAL MEASUREMENT '""^fated Circular

, . . _, o J.. .r of Lamps and '
Instruments and Batteries of ^

'^

Lamp
Novelties

upon

the Very Highest Grade,

Frt;ltloB ud CcciUBcy. QniUt; and Flnlib. tbe

Silt lo tbe WoTll

CatAloeoe of SlaDdard Test Inetramente
fornlebed upon HppllcatioD, Application.

MINIATURE INCANDESCENT LAMPS.

DUST-PROOF BELLS.
None Genoino Without the Washer,

Stanley $c Hall,
(Formerlj- IIAKAKKK .& STAXl-EV,,

32 and 34 Frankfort St.,

BUSINESS CHANCE.

WANTED.
To place, at a bargain for buyer,

witliin 30 days, a Steam Engine anil

Boiler plpnt. No real estate.

Address,

"CODAC,"
Care of Western Electkician.

INCANDESCENT and ARC LIGHTING
and MOTORS.

Isolated Lighting a Specialty.

H.H.HUMPHREY,
1034 Xew York lAfe ItulUlliiK

Contraetlnir and
Consultlnt' Electrical EnRlncer.

Cn„,r»o„„.an„
OMAHA. NEB-

HENRY C. EDDY,
MANDFACTURER'S AGENT,

Electrical Goods and Machinery,

Room 22, 170 La Salle St , CHICAGO.

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever offered. A
large variety of ranges to meet the

requirements of all kinds of work.

Seiiil for Illustrated Galalope.

ADDRESS

WESTON ELECTRICAL INSTRUMENT CO,
Newark, N. J.

^^^p,NVAS JACfc^^

ILLINOIS ELECTRIC MATERIAL CO.,

^^^sHOP" Ruea^^

^^^^ePED WIRES f-^^

"The Rookery," CHICAGO. ILL.

THE TUBES OF THE INTERIOR CONDUIT $( INSULATION CO.
ARE ESPECIALLY APPLICABLE TO

|| mxminn nn&inillTO( Indorsed by theJeading Electricians Electric

ELECTRIC RAILWAY REQUIREMENTS.
A simple solution of the Wiring Problem for Public Buildings, Residences,

Factories, Station Work, Cars, Underground Feeders, and

in nil places where Insulation Is required.

For Ca.talog-ae, Price List and. General Information, Address

ftlTminn nn &l nil IT0\ maorsea by tne leading Electricians, Electric

INTERIOR CONDUITSlj^lfi^i^sTnrB'::^^^^^^^^^^^^

UNDERGROUND CONDUITSl^ne:rH\'.vi^^^^^^

INTERIOR CONDUIT & INSULATION CO., 16 & 18 Broad St., New York.
Ert^v. II. JohnHon. Presidfnt.

mn umm co.,

. PUSH-BUTTON

TORRINGTON, CONN.,

95 CHAMBERS STREET, NEW YORK.

PAISTE PSS COT-OBT
ROSETTE.

DOUBLE POLED.

CAP EASILY DETACHED.

ARTISTICALLY DESIGNED.

CHARlfSMUNSON.KREsr.

FEWNKQMossfSEcr STrws.

PlTTSBUf^GH .

Ni\/YORK
SANff^ANGISGO.

New Orleans.

28.30.32,348.36. S. CANAL Si.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST

!

H.T

A contact of 10 amp. is guar-
anteed between cap contact

arms and binding strips on base
block.

. PAISTE, 12th and Market Sts., Philadelphia, Pa.

Kept in Siock and for Sale by ftll Prom'neni SuDoitf 'lousss.

Patented.

Pi*B.

INSULATING COMPOUNDS,
ARMATURE VARNISH,
INSULATING TAPE.
INSULATING PAPERS,
MANUFACTURED ONLY BY

The Standard Paint Co.,
NEWTORK, N.V. 59 MAIDEN I.ANE.
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Chicago City Electric Light Plant.

In the accompaii_ving cut is represented the

last plant started by the cit)' of Chicago for the

illumination of its streets. This station is lo-

cated at the corner of Rice and Lincoln streets,

in the northwest part of the city, and in appear-
ance resembles the other city power houses. A
substantial two-story brick structure, with a

long one-story addition for the accommodation
of the steam plant, etc., comprises the power
house. The first floor of the building contains
the engines. A part of this floor is also set

aside for a repair shop. On the upper floor is

the dynamo room. As will be seen from the

view there are only four machines at present in-

stalled. These are 60 light Brush dynamos.
They are belted direct to two Ide engines on
the floor below. These engines are i25-horse
power each, of the type recently described in

the Western Elec-
trician. An extra en-

gine has been installed

for an emergency. The
Steam plant consists of

four tubular boilers,

each of 140-horse pow-
er. They are provided
with Roney stokers.

The district supplied

with electric lights

from this station in-

cludes Milwaukee av-

enue from Ivinzie street

to North avenue, Lin-

coln street from Mil-

waukee avenue to In-

diana street, Indiana

street from Milwaukee
avenue to Lincoln

street, Chicago avenue
from Lincoln to Divi-

sion street, Halsted

street from Indiana

street to Chicago av-

enue and the viaducts.

There are 220 lights

in this district, and no
additions will be made Chicago

this year. As in all the other city plants, the

wires are buried. There are fifteen miles of

underground cable in this district.

promote a strike, as the mere fact of such a

brotherhood e.xisting would prevent the cutting

down of wages.
Before the meeting adjourned a number of

commercial and railroad operators joined the

new organization.

Electric Poles in Rochester, N. Y.

The citizens of Rochester, N. Y,, have de-

cided to inaugurate a war on electric poles in

certain districts. There has been considerable

trouble over the street railway company's poles

and that company is not using any in the busi-

ness district where they can be dispensed with,

the supporting wires for the trolley wire being

fastened to the business blocks on either side of

the street.

The residents of Lake avenue have sent a

communication to the executive board request-

Meeting of Chicago Telegraph Operators.

A meeting of railroad and commercial tele-

graph operators was recently held in Chicago.

The meeting was called by the organizers of the

Brotherhood of Telegraphers for the purpose of

endeavoring to effect an affiliation between the

commercial and railroad operators. About sixty-

five operators were present.

The organizer, A. L. Morris, explained that

the brotherhood had now nine active lodges and

nine others in the course of organization. He
stated in an address that the difficulty which

telegraphers were laboring under at present was
disorganization between the commercial and

railroad men. He said that when any difficulty

arose with the commercial men, railroad operat-

ors could be obtained by the Western L^nion or

Postal from the railroads, and vice versa. If the

men, threfore, would only organize and bring

about an amalgamation of the two bodies they

could maintain the rate of wages, and instead of

first-class men earning §65 per month they

could demand the standard pay of $80 to §90.

He thought organization of both bodies of men
in one brotherhood would deter rather than

CrrY ELECTRIC LIGHT TLANT—DYNAMO ROOM

ing that body to cause the removal of the Brush
company's tall poles from that thoroughfare. It

is claimed that the poles are unsightly and ow-
ing to their immense proportions they are dan-

gerous to life and property in case of violent

storms visiting that city. It is further claimed

that the presence of the poles depreciate the

value of property.

The telephone company has of late come in

for its share of attention. There is very little

Rochester capital invested in this enterprise and
therefore little sympathy can be expected. The
exchange is directed from the Buffalo office and
this is not pleasing to Rochesterians. About a

week ago the company sent a communication to

the executive board through the superintendent

of the fire alarm service stating that the under-

ground cables had alreadj been laid in Main
street and were now being put down in State

street and asked that certain poles be allowed to

remain as terminal and distributing poles to

carry the wires from the cables to users of tele-

phones. The adoption of the following resolu-

tion was the only response which the board

deemed called upon to make:

Resolved. That the clerk be and hereby is directed to

at once notify the Bell Telephone company to remove all

poles which said company agreed to remove in its contract

with the city of Rochester on or before November I, 1S90.

and that the superintendent of the fire alarm telegraph take

THE BRUSH -STATION.

immediate steps looking to the removal of the city wires
from the telephone poles.

Owing to the public discussion of electric

poles and overhead wires a conference of repre-

sentatives of all the companies interested was
held. There were present, George A. Redman,
superintendent of the Brush Electric Light com-
pany; John A. Almstead, superintendent of the
Rochester Electric Light company; L. P. Ross
of the Rochester company; H. L. Brewster,

secretary of the Edison Electric Illuminating

company; George Raines, attorney for the Bell

Telephone company; John N. Beckley and Mr.
Crawford, representing the Rochester Railway
company; Julius .Armbruster and George W.
Aldridge of the executive board and C. R.
Barnes, superintendent of the fire alarm and
telegraph department of the city. It was
agreed that every pole should be painted some

uniform color to be
designated hereafter.

The cross-arms are to "

be straightened up
where necessary and
held squarely by iron

braces. It was also

agreed that all exten-
sion fixtures on the
poles be done away
with and that the poles

be protected from de-

facement by bills and
signs. The superin-
tendents promised, in

addition, that hereafter

the ladders of the line-

men should not be al-

lowed to hang on the

poles, and that the men
should not be permit-
ted to use "climbers"
on the poles nearer
than 15 feet from the

ground. Poles located

on corners are to be
straightened and all

dead wires removed.
All these improve-

ments are promised with the idea of making the
poles less unsightly and therefore not so obnox-
ious to the public. Superintendent Barnes en-
deavored to have the 90 foot poles in the busi-

ness districts replaced by 45 foot poles but
the companies would not agree to this and
the matter was held open for further consid-
eration.

Chicago Electric Club.

The Chicago Electric club will open its reg-

ular winter season Monday evening, Oct. 20th,

at S o'clock, when an interesting programme
will be presented. A business meeting will also

be held, and as there are several very important
topics for discussion a large attendance is de-

sired. The literary exercises will consist of

readings by C. C. Haskins and a paper by B.

E. Sunny, the title of which will be announced
hereafter. It is expected that a large number of

new members will be admitted.

Experiments are being made with electric search lights

at Ions at the Isle of Wight. Nine or ten of the torpedo

boats anchored in Totland Bay tried to pass round the

Needles under cover of the darkness. The search lights

were used to prevent their progress, and fire was opened
from the forts as soon as the lights revealed their where-
abouts. Only one of the torpedo boats "escaped."
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Electricity in the Service of the Chicago
Fire Underwriters

Several montiis ago tlic iiispectioEi ilepartment

of the Chicago Fire Underwriters' association,

which is in charge of Charles S(|iiires. decided
to establish a test department for the purpose of

experimenting with automatic sprinkling appa-
ratus. To L. M. Johnston, inspector of auto-

matic sprinkler e<|uipments, was allotted the task

of arranging a test room and designing appa-
ratus with which the sprinkler systems might be
easily and quickly tested.

As in making the experiments, it would be

necessary to employ a convenient and easily

handled heating apparatus, and also lo have a

well lighted room and a small power plant. Mr.

Johnston decided to use electricity, if possible,

as a heating agent as well as for furnishing light

nnd power. An arrangement was therefore

made with the (.:arpenter-N'evans Heating com-
pany of Minneapolis to construct an electric

heater of special design which might be operated

by current from the Chicago Kdison company's
:;2o-volt circuit. .\fter a ninnber of experi-

ments a heater was built

which fulfilled the require-

ments, and the Chicago un-

derwriters are now possesr-

ed of a test room which il-

lustrates in the highest de-

gree the utility and conven-

ience of electricity.

In order to thoroughly

understand the features of

this novel installation, it

will be necessary first to ex-

plain in a general way the

action of the automatic

sprinkler.

The most essential feature

of these systems is, of course,

the sprinkler proper. The
sprinklers are attached to a

system of piping extending

into every room in a build-

ing. This piping along ceil-

ings with its little sprinkler

attachment is, doubtless, a

familiar sight to many. At-

tached in the main pipe of the

system at a convenient point

between the source of water

supply and the piping in the

building, is an automatic

Talve of special design. This
valve is so constructed that

it opens and admits water

to the system when the pipes

throughout the building are

freed from a charge of com-
pressed air previously pump-
ed into them. The fact

that if water was kept con-

stantly in the pipes it would
at times freeze, necessitates

the use of the automatic air,

and-water valve. The valves

in the sprinklers proper open and permit the es-

cape of the water when the temperature in the

room rises above 155 degree.'^. I'ressure to force

the water through the system is obtained in

general practice, either by a "gravity tank" or

by means of air compressed by a pump and kept

stored until allowed to act on the water.

It will be readily seen that a sprinkler system
is necessarily somewhat complicated, and as

such systems are introdm-ed into buildings with

the object of lessening the fire risk, and thereby
securing a lower rate of insurance, it will be ap-

preciated that it is of the greatest importance to

all parties concerned that the insurance inspector

should have every facility to accpiaint himself

with the efficiency of the apparatus.

It was with this object that the inspection de-

partment undertook to equip the special test

room.
In Mr. Johnston's room, which is in the build-

ing on .Monroe street, Chicago, now occupied by
the Chicago Fire Insurance patrol, a number
of the automatic valves of dilferent patterns are

arranged along the walls in closets and are con.-

nected with a common source of water supply.

The valves are piped so that any one of them
may be tested separately at pleasure. .\ couple

of uir pumps driven by a 1 -horse power Detroit

motor, keep up a pressure in two tanks which
supply the valves. Connected with all these

different styles of valves, and so arranged that

any valve may be operated in conjunction with

it, is a sprinkler pipe. This |iipe runs into a zinc-

lined apartment which was built in the test room
especially to facilitate the experiments with the

sprinklers. The interior of the sprinkler room
which is twenty feet long, ten feet wide and twelve
feet high, is represented in the accompanying il-

lustration. .X glance will give the reader a good
idea of its construction. This apartment is built

of wood and its interior is zinc-lined and water-
tight, except the ceiling, which is half sheathed
and of wood, as indicated. At the center is

shown the electric heating device. This might
be described as a metallic box measurnig i2x

12x12 inches, the three sides and the bottom of

which are constructed of Carpenter-Nevans
heaters. The one side toward the observer is

of plain sheet zinc slotted to permit the raising

of the heater until it presses against the ceilin.g

and envelopes completely the sprinkler at the end

After this the heater is lowered and the form of

the water jets ma» then be closely observed.
.\ temperature of 221 degrees at the sprinkler

has been attained through the use of the method
and a higher degree of heat could be obtained.
The sprinklers, however, are designed to open
at about 155 degrees.

Telephoning Betw/een London and Paris.

The (|ucsti(in of telephone communication be-

tween London and Paris is occupying the at-

tention of European experts and is watched
with no little interest in this country. La
Xiiliirc furnishes the following interesting in-

formation on this subject: At a meeting of the

English Association for the ."Advancement of

.Science, at Newcastle in 1889, Mr. I'reece made
known the reasons and described the expe-
riences which had led him to believe it possible

and practicable to effect telephonic communica-
tion between London and Paris. Since that

time the movement ha^ been gradually assum-
ing tangible form. The aerial lines of copper wire

are in course of construction

between the two capitals

and their respective coasts.

A double cable will be laid

between the coasts of Kent
and Sangate to join with the

aerial lines, which will es-

tablish a complete metallic

circuit between the two cap-
itals. The expense of man-
ufacturing the cable will be
equally divided between the

two governments. It is pos-

sible to foresee that the tele-

phonic communication will

be excellent for the product
of the total resistance of the

line (in ohms) by the total

capacity in microfarads will

not exceed 5,900 while in

the telephone line establish-

ed between Buenos Ayres
and Montevideo, the product
is e(|ual to 10,400. The cable

to cross the English channel
will have 4 wires and the

specifications re'ative to its

construction have been es-

tablished by extensive ex-

periments. This cable is now
in course of construction and
it is hoped that before the

end of the year telephonic

communication between Lon-
don and Paris will be an
accomplished fact.

EI.KCrRlclTV

of the pipe. The outer surface of this box is,

of course, thoroughly insulated electrically from
the heating coils. The switch to control the

current is on the outside of the apartment. The
heater is wound for a 220-volt circuit, and when
in operation takes on an average sixteen am-
peres. To prevent any swinging motion guide
wires are strung as shown, and two cords fast-

ened to the heater, and passing over pulleys in

the ceiling, permit the raising and lowering of

the heater from the outside. In the ceiling with

its bulb set just above the sprinkler on the end of

the pipe, is a mercurial thermometer which will

indicate a temperature from freezing point to

4()5 degrees. This instrument is so arranged
that its indications may be read on the outside

of the apartment. The room is well lighted, in

the manner shown, by nine incande.scent lamps.

Small windows in the sides of the room permit
a close observation of the action of the sprink-

ler. When a sprinkler is to be tested it is only
necessary to attach it to the end 01 the pipe,

connect the valve, etc., on the outside, and then
apply the heater. By means of the cords the

heater is hoisted until it Incloses the sprinkler.

Current is then turned on until the temperature
rises to the point at which the sprinkler opens.

Fort Wayne Electric
Club.

The Fort Wayne Electric

,i,j,
club held an interesting

meeting Thursday evening,
Oct. 2. .\n excellent programme was present-
ed, the musical features being particularly at-

tractive. Senator Robert C. Bell presided' and
introduced the speaker of the evening, I'rof.

Kimball, who gave an illustrated lecture on the

development and application of electricity.

M. M. M. Slattery gave some illustrations of

the application of electricity to domestic work,
especially cooking, and explained the system
which he showed.

The Titusville, FKi. , Kleclric Light company, capital

iflo.ooo, has been formed and will soon erect a pmver
house.

It is slated that the cost of an electric light installation

for the purpose of facilitating the work in a somewhat
cramped goods yard of a London railway station was en-

tirely paid for by the amount saved through decrease in the

annual robbery of goods. At another large goods depot
the night Iraftic had so increased that everything was
blocked. The goods trains were stopping the passenger
traflic and it was impossible to handle it. .\t this juncture
it occurred to the manager to throw more light into the

goods sheds and yards. The loading stages and the shunt-

ing grounds were practically flooded with light. The men
worked with freedom: the hand lamps were set on one
side, and the time occupied in handling them was bestowed
on the actual work of loading and unloading the goods.
The trains were soon disposed of. and traffic went on as

usual.
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Power Plant of the Muskegon Electric
Railway.

The accompanying illustration is an interior

view of the original electric power equipment
of the Short Electric Street railway at Muske-
gon, Mich. As will be readily seen the station

is a combination of a lighting and power plant.

The machine shown prominently at the left is

the now well-known Brush alternator. The rail-

way switch-board appears in the cut back of the

dynamos.
The first order for electrical equipment for

this road consisted of five motor cars and two

40,000 watt generators. This apparatus did the

work of the si.x horse cars, and one car was held

as a reserve. It is stated that on the introduc-

tion of the electric system the road immediately

showed an increase in trafific of 40 to 50 per

cent., with a decrease in operating expenses.

The company has also equipped an e.xtension of

this line to Lake Michigan, a distance of 2i-

miles. Additional cars and motor trucks from

the Short Electric Railway company have been

received and two generators each of 125 -horse

power capacity are to be started. It may be
mentioned that a new and more complete sta-

tion is shortly to be in running order. When
completed the road will consist of about 11

miles of track and the

rolling stock will com-
prise twelve motors

and twelve trail cars.

erses was included in the city proper, and it

therefore has the advantage of having an "over-

head ordinance." The Rae system is used and
the cars will be operated at a speed of twelve to

twenty miles per hour.

On Saturday the party examined the line that

has already been completed, and others now in

course of construction. The power house was
also visited and a lunch served. The electrical

apparatus for the entire plant is not yet installed,

but within a couple of months the system will

be complete. One line is now nearly finished

from Pullman to Cottage Grove avenue and
Eighty-seventh street. By Dec. i a connect-

ing line will be opened from South Chicago
to the Pullman line at Cottage Grove avenue
and One Hundred and Fourth street. As soon
as practicable the system will be extended to

One Hundred and Fifteenth street, through
One Hundred and Fifteenth street, Michigan
avenue. One Hundred and Eleventh street, and
\"incennes road, around Washington Heights
and Morgan Park. Further extensions will

probably follow.

Electricity and the World's Fair.

Electrical matters in connection with the

world's fair begin to occupy the attention of the

pared circulars on this subject, requesting the
members to correspond with (Jeorge C. May-
nard, 1409 New York avenue, Washington, 1).

C, expressing their views on the subject. The
importance of this matter cannot be overesti-

mated.

American Street
Railway Asso-

ciation.

The American Street

Railway association

will hold its annual

convention at Buffalo,

Oct. 15. The head-

quarters of the associa-

tion will be the Iro-

quois hotel, where ar-

rangements have been

made to accommodate
a large number of del-

egates and visitors in-

terested in street rail-

way work. It is an-

ticipated that this con-

vention will be one of

the most important

meetings of the year

from an electrical standpoint. Street railway

conventions have come to be practically elec-

trical conventions, and the one to be held at

Buftalo will not be an exception. The following

is a list of the officers of the association: Presi-

dent, Thomas Lowry, Minneapolis, Minn.; first

vice-president, C. Densmore Wyman, New York;

second vice-president, J. C. Schaffer, Indianap-

olis, Ind.; third vice-president, Robert McCul-

loch, St. Louis, Mo.; secretary and treasurer,

Wm. I. Richardson, Brooklyn. The executive

committee is composed of the president, vice-

presidents and the following named gentlemen:

Geo. B. Kerper, Cincinnati, O.; Geo. W. Kiely,

Toronto, Can.; R. Semmes, Memphis, Tenn.;

F. H. Monks, Boston, Mass.; Francis M. Eppley,

Orange, N. J.

A glance at these names is sufficient to show

the interest that the association must necessarily

take in electrical propulsion.

Calumet Electric Street Railway, Chi-
cago.

A trial trip of the Calumet, electric street

railway, the first in Chicago propelled by elec-

tricity, was made Saturday afternoon. At 3:30

a car left the northern end of the line, bearing

C. E. Loss, the contractor, Columbus R. Cum-
mings, N. K. Fairbank, S. E. Gross, W. V.

lacobs, representatives of the press, and a few

invited guests. The new line is but the begin-

ning of an extensive system to connect the man-
ufacturing and residence suburbs which now
lack proper communication. It extends from

the South Chicago rolling mills by way of

Eighty-ninth street, Mackinaw avenue. Harbor
avenue, Ninety-third street and Stony Island

avenue to Xinety-fifth street. The company
secured its franchise before the territory it trav-

roWER PLANT OF THE ilUSKEGON ELECTRIC RAILWAY.

commiscioners. The committees of the local

and national boards having charge of this par-

ticular department have been formed, and last

week the local committee organized, electing

Col. R. C. Clowry chairman. Col. dowry's
knowledge of the wants of the electrical indus-

tries and his experience in handling large en-

terprises will prove valuable to the commission-
ers. Mayor Cregier, of Chicago, who is also a

member of the committee, will bring to this work
his valuable experience in engineering work.
The world's fair commissioners and the electrical

industries have reason to congratulate them-
selves on the outlook in this department.
The Evening Post, Chicago's leading evening

paper, contains the following:

"The Western Electricia.n, of this city, is doing yeo-

man service in behalf of the world's fair. It has camped on
the trail of every electrical convention that has been held this

year, and has insisted in at least one double-leaded edi-

torial on each occasion that there be some sort of recogni-

tion of and preparation for the world's fair. Its towMne,
too, has been wonderfully strong, for all the conventions
have bowed before the edict and have stood up to be
counted. liy the way, has it ever struck electricians that

their journals are head and shoulders above those of any
other profession or trade e.xtant? It is true. Their illus-

trations are always of the finest that art can produce; their

leaders are the product of the pen of thoroughly versed
scientists and good writers, and nowhere else is there the

enterprise manifest in these bright, newsy exponents of

electricity. What other classes of iournals take the trouble

or go to the e.xpense of sending for stenographic reports of

all the special conventions held in the interest of the

science?"

Electrical Industries and the Census.

The National Electric Light association con-

tinues to advocate the proposition to have a

complete electrical department in the census,

and in order to keep the matter in the minds of

those engaged in electrical pursuits it has pre-

Air Ships to be Operated by Electricity.

The Mount Carmel Aeronautic Manufactur-
ing company has been formed at Chicago with
a capital of !5!2o,ooo,ooo. The object of this

company is to build and operate air ships.

Electricity will be employed. The incorporators
are E. J. Pennington and Richard Butler of the
Mount Carmel Machine and Pulley works, at

Mount Carmel, III.; W. C. Dewey of the Grand
Rapids Furniture Manufacturing company of

Grand Rapids, Mich.; E. L. Chamberlam and
James A. Pugh.
The members of the company claim to have

unlimited means at their disposal and ihey as-

sert that they are backed by wealthy English
capitalists. They say there is not a share of

stock for sale and that they will offer none to

the public until the ships are built and operated
regularly.

The ship is shaped much like the hull of an
ordinary sea vessel. It requires only two men

to operate it, the
switches, guides, etc.,

being controlled by
electricity. It has on
either side and extend-
ing the entire length,

large wings arranged
so as to turn into a

parachute in case of

accident. At the cor-

ners of these wings
there are propeller

wheels, enabling the

ship to be raised or

lowered at will. A
large propeller wheel
at the bow gives the

ship power either to

go backward or for-

ward. Above the buoy-
ing chamber is a rudder
for steering horizon-

tally. Just in the rear

of this is a smaller one
to steer either to the

right or left. The
,; cabin or car is sus-

pended immediately beneath this frame work
and beneath this are the storage batteries, which
also act as ballast. In the front of the car is a

place f01" the pilot, who is provided with levers

for switching the electric appliances, the rud-

ders and propellers being controlled by electric-

ity.

The projectors of the enterprise claim that

they will have a car in Chicago in about six

months. They will erect an immense building at

Mount Carmel. Ill, where they will manufacture
their apparatus. They are certainly enthusias-

tic over their scheme, and are evidently confi-

dent of success.

The Telegraph in New Zealand.

The report of the postoffice and telegraph

department of New Zealand for 1889, just re-

ceived, contains a vast amount of statistical

matter. The receipts in the telegraph depart-

ment were §531,270 while the expenditures, ex-

clusive of salaries, was $237,275. It would ap-

pear that about f225,000 should be charged to

this department for salaries. This would bring
the cost to $462,275, and leave a net gain of

$68,995. This department controls the tele-

phone as well as the telegraph and both are in-

cluded under one head in the report.

Pipes for gas, water and electric cables, made of paper,

have recently been e.\hibited in Vienna. The width of the

paper is equal to the length of a given pipe. The paper
runs first through molten asphalt and is rolled upon a

mandril of wood, the size of which determines the inside

diameter of the pipe. \A"hen cool, the mandril is removed
and the inside of the tube covered with a kind of enamel,

the composition of which is kept secret. The outside is

covered with a bituminous lacquer and sand. It is stated

that a pipe of 2 centimetres thickness of material stands an
internal pressure of 1,000 kilogrammes.
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Signal Bell Electro-Magnet for Bridged
Circuit Telephone Systems.

The cuts illustrate a new form of "ringer"

magnet especially designed for service on lines,

each of which connect several subscribers. This

electromagnet is also adapted for circuits on
which it is necessary to use retardation coils.

'rtfi^/.' Si ec[Hi cftw, C//

SIUNAL HEI.I. SIA<:.\F.T.S 1-OK )lRiU(lEl» CIRCUIT TEI.EI'IluNE

SYSTEMS.

The construction is so clearly indicated in the

illustrations that an explanation is hardly

necessary. A permanent magnet is pivoted as

shown over the magnet coil. The coil has an
ohmic resistance of 1,000 ohms. The core is

of cast iron and is provided as shown with horn-

shaped pole pieces. These polar projections ex-

tend upward and inclose the bar magnet. The
relative polarity of each part is indicated by the

letters. The inventor, J. J. O'Connell of the

Chicago Telephone company, claims for the de-

vice great simplicity of construction and a

very high retardation. It is stated that in a

comparative test with the well known tubular

retardation coil of the same ohmic resistance.

it was impossible to detect with the ordinary
operator's telephone outfit, the presence of the

new type magnet. The presence of the tubu-
lar coil however, was readily detected.

Electro- Magnet Winding Machine.
in the winding of electro-magnets, especially

those wound with fine wire in many convolu-
tions, it is the usual practice to fasten the spool

of the magnet on a spindle and rotate it while a

workman directs the wire onto the spool in suc-

cessive layers by passing the wire through the

hand and moving the hand from side to side so

as to cause the wire to travel from end to end
of the spool. Considerable skill is required in

this operation, and at best the layers are un-
evenly wound, so that the wire is not laid as

compactly as is desirable. The machine illus-

trated in Fig. I is designed to facilitate the
winding process and also to enable the operator
to make the layers more regular, while at the
same time requiring less skill on the part of the

operator. The invention consists essentially of

two parallel rotative spindles having spiral

grooves similar to screw threads. These spin-

dles serve as guides for directing the wire to the
spool and regulating its travel from end to eiul.

The operator has only to hold the wire asjainst

!. KI.KcrRO-MAUNKl- WINDINr: MA( HINK.

one of the spindles, Fig. 2, so that it enters the
proper groove to be propelled in one direction
along the spool, and when it reaches the end of
the spool the operator has only to move the
wire out of the groove of this spindle and into

the groove of the other spindle, which is so
directed as to propel the wire in the opposite
direction along the spool.

This machine is the invention of |. |. Wood,
Brooklyn, N. Y.

The D'Unger Telephone.

Frequent references have been made during

the last few weeks to the IVUnger telephone,

in the discussion which the druggists of Chica-

go have engaged in over the prospect of a

rival for the Chicago Telephone company.
There are now two ordinances pending before

the Chicago city council—the Chicago Long
Distance 'Jelephone company's and the Sub-
scribers' Telephone company's. It was an-

nounced by a gentleman who was supposed to

be an authority that the Subscribers' company
would adopt the D'Unger telephone, but this is

positively denied in a letter to the Wkstkrn
Electrician by the president of the Sub-
scribers' company and others interested in it. It

is claimed by these gentlemen that they have
no connection with any other company. It is

possible that the Subscribers' company contem-
plates awaiting the expiration of the Bell pat-

ents.

On the other hand it is now announced that

the Long Distance Telephone company, Chica-
go, controls the "D'Cnger patents." .\s this

company has a petition before the city council

of Chicago for a franchise and as it will soon
appeal to the people of Chicago for support

there is much interest manifested in the "inven-

tion" on which it bases its claims for public

uses. This D'Unger "telephojie" has been per-

sistently pushed before the public and the drug-
gists of Chicago have "approved" it according
to the statements of its exploiters. Stamped with

c^
^ty.7

-J-ty

THE I) UNGER TEI.EI'IIONE.

the approval of such high authority it is not to

be wondered that public curiosity has been awak-
ened.

With a view, therefore, of giving the readers

of the Wi-.sTK.RN Electrician an opportunity

to compare the D'Unger instrument with the

Hell receiver, with which the public generally

is familiar, the accompanying cut and a copy of

the patent claims and specifications are pre-

sented. It may be mentioned that the illustra-

tion is a photographic reproduction of the pat-

ent drawing. An abstract of the specifications

and all the claims follow:

K. D'Unger of Chicago, HI. Telephone Re-
ceiving Instrument. Patented .'\ug. 27, 1889.

Patent No. 409,736.
"My invention relates to the construction of

a diaphragm and magnet of a receiving instru-

ment.

"In the accompanying drawings, Fig. i is a

longitudinal section and Fig. ?, a cross section,

on line 22 of Fig. 1, of an instrument containing
my invention.

"A is a case of substantially the ordinarv
form.

SIG.NAI. UELI. .MAGNETS TOR llKIDGEIl ilKClJT TELKl'lloNE
SYSTEMS.

"B is the coil or heli.x.

"C are the binding posts for connecting the

instrument to line wires.

"D is the bar or magnet upon the end of which
the coil B is placed.

"In the instrument shown in the drawings the
bar £> is made of three pieces, the outer ones
.£ being of hardened steel and the inner one
F of soft steel or soft iron. This soft iron

central piece is longer than the others, and its

end is drawn out, as at G, to a size and form
sufficient to extend from the back end of t he
bar forward through the case to the front again,

where it is flattened so as to form the diaphragm
/. At ff this return piece is corrugated, as

shown in Fig. i, so as to permit the adjustment
of the diaphragm and magnet with reference to

each other without straining any of the parts.

To the back end of the bar is secured a button

J, of brass or other suitable material, to receive
the screw A', by which the adjustment is ef-

fected.

"By this construction the uiaphragni forms one
pole of the magnet, the other pole being the end
of the bar adjacent to the diajihragm."
The claims are as follows:

"1. In a telephone receiver, a magnet having
the coil upon one end and having its other end
flattened to form the diaphragm with the cor-

rugated portion //, substantially as set forth."
"2. In a telephone the combination of the har-

dened steel portions li. the soft metal portion
F, the return bar G. having its end flattened

into the diaphragm /, and the corrugated por-
tion H, substantially as set forth."

The Natural Bridge to be Lighted by
Electricity.

The Natural Bridge will soon be lighted by
electricity. L. N. Cox of Washington, repre-

senting the National Electric Manufacturing
company, has just closed a contract with Gen.

El.EC'TK0-MA(:Nl:r WINIJING MAIUINE.

Fitzhugh Lee for an electric light plant to light

Glasgow and the Natural Bridge. The plant

will be run by water power. Besides lighting

the bridge, streets and hotels, lights will be fur-

nished for stores and residences. There will be
fifty arc and 1,500 or 2,000 incandescent lights.
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An Electro-Osteotome.

One of the latest applications of the electric

motor to special work is shown in the accom-
panying illustrations. The apparatus is named
by the inventor an "electro-osteotome. " Inplain
English it might be called a bone dissector.

The tool is designed to facilitate operations in

bone surgery. Its general appearance is indi-

FIGS. 2 AND 3. AN ELECTRO-OSTEOTOME.

Gated in Fig. i. The osteotome proper consists

of a hand-piece which contains a small electric

motor, Fig. 2, so arranged as to impart motion
to special tools at the end. An adjustable crane

attached to the operating table supports the

hand-piece by means of an elastic cable and
permits its movement in any desired direction.

Small switches conveniently placed on the hand-
piece control the motion of the motor. The
special form of holder-end to be attached when
a small circular saw is to be used, is shown in

detail in three different views embodied in Fig.

4. The reciprocating tool holder with a small

saw in place, is represented in Fig. 3.

Electric Welding Under Water.

The process of making an electric weld while

the articles to be joined are submerged in water
has been developed by Charles L. Coffin of De-
troit. The advantages claimed to be attained

by the use of water in the novel manner de-

scribed are that the water retards the formation

of oxides and scales upon and within the two
pieces of metal which are being operated upon
and also that the water "materially increases the

ELECTRIC WELDING UNDER WATER.

effect of the current." The cut illustrates dia-

grammatically the apparatus" employed in the

process.

To Utilize the Power of Niagara.

A dispatch from Niagara Falls, Oct. 4, says:

Niagara rejoices to-day over the commencement
of the tunnel, which, by the development of

power that it will bring, will place her in a po-

sition to be rightly ';erraed the "Manchester of

America." The first sod was lifted at 10:42

A. M., by C. B. Gaskill, president of the Niagara
Power company, the implement used being a
nickel-plated shovel. The air was filled with
the shrill notes of the whistles of the mills and
the clanging of church bells. A shovelful of

earth was also removed by each of the following
gentlemen: Alexander Porter, Francis Delano,
W. Caryl Ely, Benjamin Flagler, Peter A. Por-
ter, Myron H. Kinsley, John B. Pfetsch, E. A.
AVickes, William B. Rankin, John Bogart and
Albert H. Porter. Cablegrams were sent to Sir

William Thompson, Prof. Mascart and Col.

Turretini, members of the International Niag-
ara Commission of London, Eng., to pass upon
the competitive plans for the development and
transmission of power.

Must Pay for Franchises.

Mayor Cregier of Chicago has written the

city council that it should pass an ordinance
providing for the payment by corporations of a

tax or premium for franchises. The mayor has
submitted a proposed ordinance containing the

FIG. I. AN ELECTRO-OSTEOTOME.

provision that where special authority is given
for the use of the public streets, upon the sur-

face, below it or above it, to a private corpora-

tion or association or individual, for purposes of

monetary profit, the grant shall contain the ex-

press condition that 5 per cent, of the gross

earnings shall be paid into the city treasury in

consideration of such grant.

The passage of such an ordinance at this time

would materially affect a number of electrical

concerns which are seeking franchises. Among
these are the following: Garden City Electric

Light company. Underground Electric Light
company, Fort Dearborn Light & Power com-
pany. Subscribers' Telegraphic and Service com-
pany, Chicago Long Distance Telephone
company. Arcade Rapid Transit company.
The representatives of all these companies are

opposed to the enactment of this measure. They
call attention to the fact that the companies
now in existence pay no tax of this kind, and
the new corporations would be working under a

disadvantage.

The Telephone at Christ Church, Birm-
ingham, England.

A dispatch from London states that evening
service on Sunday, September 28, in Christ
Church, Birmingham, England, was success-
fully telephoned to London, Manchester, Derby,
Coventry, Kidderminster and Hanley.
The several transmitters were attached in

various positions in the chancel. One instru-
ment was hung on the lecturn, another was sus-
pended by a cord to the gas bracket behind the
communion rails, and on the edge of the pulpit

FIG. 4. AN ELECTRO-OSTE&TOME.

there was a small brass frame carrying two n ore
of the instruments. In the choir stalls there
were four transmitters, two on each side affixed

to the woodwork. The instruments were in

cases of nickel and ebonite. Switches were
provided by which the choir leaders could, un-
seen, turn the choir off or on. The lecturn
transmitter was also controlled from the choir
switch. An account of the experiment is given
by a correspondent as follows:

When the morning service commenced there
was what appeared to be an unseemly clamor to

hear the services. The opening prayer was in-

terrupted by cries of "Hello, there!" "Are you
there?" "Put me onto Christ Church." "No,
I don't want the church," etc. But presently
quiet obtained and by the time the Psalms were
reached we got almost unbroken connection
and could follow the course of the sen'ices. We
could hear little of the prayers—probably from
the fact that the officiating minister was not
within, voice-reach of the transmitter. The or-

gan had a faint, far-away sound, but the singing
and the sermon were a distinct success.

New Dining Room Push Button.

It would seem that so simple a device as a
push-button leaves little room for improvement
or change, but such is not the case. In pushes
used in connection with the wall or floor con-
nection and a flexible cord, the e.'itension part

of the floor push is now considered quite essen-
tial. Still the push-button which is in use may
be on the table or on the lap of the hostess, or

very likely on the floor, unless special pains are

taken to look after it. Chas. G. Armstrong has
designed an attachment illustrated herewith
which holds the push in any desired place.

The new push can readily be slipped on the

NEW DIMNG ROOM TUSH BUTTON.

edge of the table, or on one of the side panels,

or even on a chair. Whether the push is upper-
most, or is concealed by being turned down-
ward, it is always at hand in the position desired

when wanted. Any style of pushbutton can be
furnished with this improvement. The device

is exploited by the Great Western Electric

Supply company of Chicago.

Washington, Pa. , has contracre i with the Edison com
pany for forty-six street arc lights at ^75 per light per

annum.
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We congratulate tlie Electrical Rn'icw and
the Ekctikal F.ng^ineer on the marked improve-

ment in their appearance. Both journals have
changed their form of make up, discarding

their old style to follow the more modern ap-

pearance of the Wi-.tiiFRN Electrician. Our
contemporaries have frequently signified their

approval of our policy by adopting our methods,

but modesty has restrained us from acknowledg-
ing each of these little compliments as they ap-

peared. Now, however, when both of our con-

temporaries make such a radical change, we feel

constrained to assure them of our approval of

their decision.

The making of an electric weld under water
is, to say the least, a novel process. In another
column a method is described by which two ar-

ticles are welded by passing the current through
them while completely submerged in water.

Although certain advantages are claimed for the

action of the water on the heated metal, it is a

difficult matter to see anything but practical

disadvantages in thus complicating what would
be ordinarily an extremely simple process.

The inventor claims that "the water retards

the formation of oxides and scales upon and
within the two pieces of metal," and also "ma-
terially increases the effect of the current." He
fails to state, however, whether or not the steam
arising from the boiling of the water by the

heated metal, would diminish the practicability

of the process.

The D'Uiiger telephone is described in this

issue. This telephone has been repeatedly re-

ferred to by the daily press as the instrument
which might be used in Chicago by the Sub-
scribers' and Long Distance Telephone com-
panies should one of these organizations be suc-

cessful in the fight for a place in the field against

the Chicago Telephone company. For the ben-
efit of those of our readers who are not familiar

with the features of the D'Unger receiver, we
have reproduced the patent drawings and pre-

sent them together with a copy of the claims and
the specifications to enable the reader to judge
for himself the merits of the "invention." The
construction of the Bell telephone is well known,
so that there will be no difiiculty in making the

comparison and forming an opinion as to the

value of the D'Unger patent in a legal contest

with the Bell company.

The investigation by the insurance people of

the various kinds of electrical apparatus, neces-

sitated by the extensive utilization of electricity

as an agent for the distribution of light, power
and heat, has undoubtedly opened their eyes to

its advantages. The insurance inspector of

to-day has added another branch of study to

his already extensive curriculum and he may
now be found busily engaged in devising

schemes whereby his work, through the aid of

electricity, may be facilitated. In another col-

umn is presented a description of an interesting

installation recently fitted up by the inspection

department of the Chicago Fire Underwriters'

association. In this test room we find elec-

tricity producing light, power and heat, and all

from the same wire. Electric heating, under
all circumstances, can not be said to be inex-

pensive, but in the present instance it would
have been difficult to find any agent whose
convenience would equal that of electricity.

A curious effect has been observed during
the testing of the Ferranti concentric mains
which are to supply alternating current in Lon-
don from Deptford, England. We are informed
through the columns of a contemporary that when
current at high pressure,say 10,000 to 20,000 volts,

is turned on a length of conductor, the concen-
tric main "acts in the manner of a condenser, and
a certain quantity of the current is required to

charge the mains themselves, and the pressure

on the mains in a long length seems to 'pump
up,' as it were, and add together, so that the

pressure on the other side of the transformer is

far higher than the ratio would seem to indi-

cate. Thus a transformation which would give

20,000 volts on a short length, if applied to a

fairly long length of some miles, the pressure

may rise to 25,000 or even 30,000 volts, and
possibly to a far higher point."

While it is difficult from the above to under-
stand the exact nature of the effect observed,

the phenomenon referred to is evidently a pecu-
liar one. It is interesting from a scientific point

of view, and it also serves to illustrate how the

pioneer of any great electric system has at the

start to meet and overcome innumerable and un-

looked for difficulties. It is an easy matter to

sneer and croak about the feasibility of a new
system or invention before it has been fairly

tried, and the ever existent small defects reme-
died. No one can predict with certainty whether
Ferranti's great work will be a success or a
failure, but whatever may be the result, the

Deptford system will never be looked upon as

anything other than a noble effort to perform a
great feat of electrical engineering.

Edward Bellamy has presented his views
on "First Steps toward Nationalism," in the

October Forum and his arguments for govern-
mental control of the telegraph, telephone, light,

power and transit service are reproduced in an-

other column in this issue. He believes if his

suggestions are accepted and executed his

"ideal" system of government will soon follow.

His plans as presented in the article quoted
will provide for the public employment of a
body of nearly two million workers, and the es-

tablishment of a system of great national stores

for the supply of the necessaries and luxuries

of life, strictly at cost, would soon follow. It is

scarcely necessary to say there is little hope that

the notions of this dreamer will be humored by
the present generation. The mere fact that the

proposed system would entail the employment
by the government of such a number of men
would of itself condemn the whole scheme.
There is too much jobbery, too many public

scandals, in fact too much boodle in public serv-

ice to-day to permit of wise ar.d honest admin-
istration of such vast interests. The temptation
to turn these elements of power to political

service would be too great for the average po-

litical boss to overcome. The present system
will undoubtedly admit of many improvements
but the adoption of the Bellamy plan would
make matters worse rather than improving the

tone of public affairs.

Surprise has been expressed in certain quar-
ters that the Western Electrician should
have taken the stand it did last week regarding
the Subscribers' Telephone company, and the
impression seems to have been made that our
editorial was intended to express hostility

toward the new enterprise. There is no ground
for such a conclusion. We simply desired the
Subscribers' Telephone company to know the
position in which it would be placed if it under-
took to operate an exchange under patents con-
flicting with Bell's. The Western Electrician
thoroughly believes that there is no electric tel-

ephone which does not infringe the Bell patents.

There is and has been plenty of money to ex-
ploit any new electric telephone which does not
infringe the Bell patents; but no such telephone
has ever been found and, in our opinion, no
such telephone exists. Therefore, if the Sub-
cribers' Telephone company endeavors to go
ahead with some infringing telephone it will be
promptly shut up by the Bell company, audit
was for this reason and to prevent waste of

energy and money, that the Western Elec-
trician took the position that it did last week.
We believe the Subscribers' Telephone com-
pany to be a genuine organization, formed for

the sole purpose of reducing the charges for

telephone service in Chicago and ready to go
to the extent of establishing a new exchange
system, if necessary, to bring about that result.

We believe it is sound financially, and is not a
mere stock jobbing scheme. This belief in its

honesty of purpose h.is led us to inquire into its

plans. It positively refuses to say what instru-

ment it will use and it has been intimated that

it will use the Bell telephone. In other
words it will await the expiration of

the Bell patents before opening its exchange.
It is no small matter to plan and equip a tele-

phone exchange for a city the size of Chicago
and it is possible that no more time intervenes

than is required to get a satisfactory franchise

through the council and equip an exchange
ready for operation. If this is the situation as

regards the Subscribers' Telephone company,
well and good. Its enterprise will then be an
entirely legitimate one and it will have a reason-

able chance of success. But if it endeavors to

operate a telephone exchange in Chicago or

anywhere else in the United States before the
expiration of the Bell patent it will lose every
dollar it puts into the business.



October 1 1, 1S90 WESTERN ELECTRICIAN. J97

Austin's Hand Dynamo.
This little dynamo is of English manufacture

and was designed for experimental work in the

laborator}' or on the lecture table. The output

of the machine is claimed to be equal to about

that of six or eight quart Bunsen cells. The
machine all complete weighs only sixteen

pounds. It can be fixed either temporarily or

Austin's hand dynamo.

permanently to a bench or table. Six different

leverages can be obtained by altering the posi-

tion of the handle. The cut is taken from the

London Electrical Revietv.

Progress of Work on the Ferranti Sys-
tem, London.

Some miles of the Ferranti conceotric mains that are to

supply London on the high pressure system from Deptford

are, as we have already informed our readers, now laid,

says the London Electrical Engmcej-. All these mains as

they are laid have to be very carefully tested, as the enor-

mous pressure used may be expecfed to be far different in

its action to any other that has yet ueen employed in prac-

tical working. To test underground mains which are to

work at a normal pressure of 10.000 volts is a matter re-

quiring no little care and discrimination, and it can be well

believed that such a ticklish matter as turning on a current

which itself is sufficient to send a ^^g-inch spark through air

is one which does not come within the ken of many
even of the most experienced of our present electrical en-

gineers.

We have, therefore, thought that a description of the

tests now being applied to the Ferranti mains will have an

interest of a double value—first, as to the methods
adopted for such an experiment in electric testing, and
secondly, as to the results found and the differences expe-

rienced in dealing with such high potentials in long lengths

of cable.

We must promise in the first place, that any one who
expects delicate manipulation and elaborate mechanism
either in the apparatus to be experimented upon or in the

methods emplo3'edhas but little understood the manner in

which Mr. Ferranti has organized the lighting system from
Deptford. We well remember asking Mr. Ferranti to

explain the method upon which he tested the transformers

and switches to be sent out for his high tension system and
what instruments he used. "We couple two 10,000 volt

transformers in series," he said, simply, "and connect up
with the pressure of 20,000 volts. If there is anything left

it is passed as good-" The explanation, if a little off-hand,

serves very well to indicate the kind of testing that has to

be dealt with in the whole system. One other illustration

will serve to indicate the way in which the problems as

they arose have been tackled. A certain electrical engineer,

himself well enough known both in cable and in alternate

carrent work, remarked that one point over which Mr.
Ferranti might be expected to experience great difficulty

was the arrangement of the expansion joints, evidently

figuring a complicated arrangement of sliding contacts. In

reality the device adopted by the Ferranti system as expan

sion joint is nothing more complicated than one length of

the main, bent by a rail bending machine into a long S
form, the expansion serving simply slightly to increase the

bend.
At the present time there is a total of 2[ miles of the

main laid and jointed along the route from Deptford to

London. These are to form four parallel mains from
Deptford. None of them are yet in one length, but are

being connected together as fast as the curves across the

railway bridges can be laid. The mains are laid mostly

four in one trench, and the line is complete from the Char-

ing Cross end to the Grosvenor in Bond street.

The London Electric company have obtained a site in

Red Lion yard, Cock=pur street, and it is to this place that

the ends of the cable are led, and here they have been

tested day by day as the lengths are connected on. This

station we have had, through the kindness of the com-

pany's engineers, the opportunity of inspecting while the

tests alluded to were being carried on, and these tests we
now propose to describe.

In the first place all lengths of concentric main are

tested as they come from manufacture at Deptford It

will be only necessary to say here that the mains each consist

of two concentric lengths of thick copper tube run one in-

side tbe other, separated by a special insulation of waxed
paper and protected on the outside by a steel sheath, also

separated from the outer conductor by a thinner insulation.

The mains are manufactured in 20 feet lengths, each main
being coned or tapered down at one end and similarly bored

out at the other, so that they can be pressed together when
slightly heated, and the joint becomes a solid mass. S«

much is this so that when occasion arises to break the joint

the material often breaks clean across instead of separating

along the coned surfaces. These 20 feet lengths are tested

at Red Lion yard, ten being connected in parallel, with a

pressure of 20,000 volts in the manner to be presently de-

scribed, and it is a remarkable and noteworthy fact, as

stated by the engineers, that although many hundreds of

these lengths have been so tested, not a single one has yet

broken down or any way failed.

The mains are next laid in the street. Trenches are dug,

thin boards, well creosoted or pitched, are formed into a

trough, and the mains, which are to some extent flexible,

are laid therein, bitumen is poured over them, the top

board is put on and then a layer of asphalt is poured on
top of the board, thus forming a most efficient protection

against injury by a pick or other'tool, and then the earth

is covered in. As each length is laid and the joint is fin-

ished, the conductors are tested for continuity. It would
be a little bewildering to one who knew somewhat but not

quite enough about this testing to see 10,000 volt mains
tested with a simple four volt cell and detector. The next

test is that of outer conductor to sheathing. This is first

done with an eight cell battery and a sensitive pivoted gal-

vanometer to make sure of no accidental circuit. The work
of laying then proceeds until the evening, or until such
time as a high volt test is to be made. For this purpose

the whole of the various mains are connected up in series

so as to make simply one long length to be tested, the ends

being already within the station at Red Lion yard- For
the lo.ooo volt test it is sufficient if at the further end the

two adjacent cables be connected together—inner to inner

and outer to outer—by two ordinary highly insulated cables

laying along the trench in the roadway, and this method is

adopted when the two cables have not both exactly the

same length laid, and therefore do not finish quite at the

same place. But for the 20,000 volt current to be put on
requires both cables to be finished to the same point and
connected across by a piece of the true Ferranti main,

otherwise sparking or other effects occur on the cable along

the trench. When properly connected the mains are first

generally tested with a 100 volt current to make sure the

insulation has no accidental small fault, and then the 10,-

000 volt current is turned on.

Here we must allude to a phenomenon which has not yet

come beneath the notice of electrical engineers. If any
electrical transformation at ordinary pressures, the trans-

formed current comes out at a pressure of the ratio of the

transformer used, or, indeed, slightly less, due to loss in

the transformer. Curiously enough—a matter of consider-

able importance to alternate current engineers—this is by
no means always the case when the alternate current is of

high jiressure. that is, of the nature of io,ooo or 20,000

volts combined with a concentric cable. When a length of

concentric main is connected thereto, it acts in the manner
of a condenser, and a certain quantity of the current is

required to charge the mains themselves, and the pressure

on the mains in a long length seems to "pump up," as it

were, and add together, so that the pressure on the other side

of the transformer is far higher than the ratio would seem
to indicate. Thus a transformation which would give 20.-

000 volts on a short length, if applied to a fairly long
length of some miles, the pressure may rise to 25,000 or

even 30,000 volts, and possibly to a far higher point. It

from Cro^venor

= 15.360 volts, instead of the original 10,000 "".'olts. This
result is sufficiently remarkable, and will, no doubt, be the
occasion of much speculation and observation by electrical

engineers.

In practice the dynamo would be run slower, or the ex-
citing current used would be less to obtain the 10,000 volt
pressure desired. It is not yet definitely known whether
this high pressure has the power of self-regulation to one
uniform pressure in the whole main, or whether there is

still a certain fall of pressure over a long length of main
due to the ohmic resistance, as would, of course, have been
expected were it not for the new conditions which ob-
viously rule as shown in the rise in pressure we have de-

scribed

The diagram given herewith shows the method of con-
nection forthetestingof the mains when laid with the 10,000
volt pressure. The ordinarj' mains from the Grosvenor arc
led in at 2,400 volts. From these wires are taken, passing
each through two long high pressure fuses, and then by a
double pole switch to two 10.000 volt transformers con-
nected in parallel. These transformers have a ratio of
four to one. so that the exact pressure on the terminals is

9,600 volts. The Ferranti mains end, as we have seen, in

a cone, the inner conductor projecting forward. In the
tests which we witnessed on August 30, the four lengths
of underground main were previously connected in series

as shown, so as to make one length of about one and a
half miles, commencing at the testing station, going down
to Brewer's Lane. Charing Cross, returning to Piccadilly

Circus, doubling back to Brewer's Lane, and so returning
to the testing station at Red Lion yard. The wires at 9.600
volts were led to one end, and connected to the inner and
outer conductors, so that the whole length had this pressure
between its two concentric tubes. The circuit finished at

the end of the second main at the testing station, and from
there was led off to a discharging arrangement. This is

shown in diagram in ihe figure, and consists of four sets of
small transformers, ratio 24 to i, connected two in parallel

and the four sets in series, thus reducing the pressure
again to (g.6oo h- 4 X 24) a nominal 100 volts. The cur-

rent was taken off each transformer separately by four 100-

candle pov.er lamps, or eight 50 candle power, as the case

may be, each transformer thus giving 15 amperes, or each
set of two 30 amperes. As the ratio of reduction is prac-

tically I to 100. the current in the 10,000 volt main was
about 0.3 ampere only When the current was turned on,

as a matter of fact the lamps were considerably over in-

candesced, and the Cardew voltmeter which was connected
to the lamp circuit indicated no volts. When only one
set of transformers is attached to discharge the mains,
the pressure has been seen to rise to 130 volts on the

voltmeter, and with a longer length of main even to 160

volts.

The above is a statement of the arrangement for testing

adopted on our visit. The current was kept on some min-
utes, and then the fuse went. This was owing to the fact

that three strands of fuse only had been used to charge the

mains for some time. New lengths of main had been added
and this, as we have said, causes the rush of current to be
greater as the length increases, due to the condenser
action of the main, the greater current reappearing in in-

creased electrical pressure. Four strands of fuse w'ere in-

I serted, and then the lO.ooo volt current was kept for some

S.dao I'o/ts Transformers 24- to I ^ "^ Series
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was evident at an early stage that other effects than those

generally experienced had to be dealt with, as in testing,

if the length were long, the fuse which connects the main
was found to give way at once with the sudden rush of cur-

rent required to charge the conductor. For example, when
the mains were laid to Blackfriars the four sets were con-

nected all in series as before mentioned, and the 20,000

volt current was turned on. At once the fuse connecting

them went. Another fuse was put in and again went, and
so on, until the mains were disconnected, and one
length only was connected when (the charge for the

length being less) the fuse stood, and no bad effect was
observed. It has been found necessary, therefore, to al-

ways connect transformers at the further end and draw off

some current—in other words, always to have some load

on the main. This is necessary both on account of the

precaution, and also as it is otherwise impossible to judge

how far the pressure actually does rise in the mains. Even
in this case, and when running some score or two of lamps

the potential, which at the generating end would be normal

(say 2,500 volts transformed up to 10,000) , has shown up
to 160 volts on the lamp circuit when transformed down
again, instead of 100 volts, thus indicating the pressure in

I the charged length of main to be raised to 160 X 24 X 4

quarter of an hour or so upon the li miles of newly laid

main.
The tests with 20,000 volt current were not taken at the

time of our visit, but it is easy to see the arrangement
adopted. The two first transformers in this case are con-
nected in series instead of in parallel, as shown, and the

discharging transformers are also connected all in series.

This higher test cannot always be taken, as the mains must
be closely connected, as already mentioned, with concentric

main at the ends. The distance between the inner con-

ductor and the copper sleeve projecting from the outer con-

ductor is only ^ inch through air, and over this distance on
damp days the 20,000 volt current will spark across with

loud cracks like a pistol report. This highest potential is

therefore not always employed, but the main has been re-

peatedly tested under this enormous pressure on many oc-

casions.

After the main insulation has been tested, the insulation

between outer conductor and the steel sheathing is tested

in a similar way with transformers at a pressure of 500
volts, a discharging transformer being connected at the

further end as before, the current in this case being ab-

sorbed by a metal resistance.

The work of laying the mains is now progressing rapidly.
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The (our sets of main are practically complete to London
Bridge; three sets are complete across the Charing Cross

railway bridge. The mains are also laid as far as the

Grosvenor Gallery. Some thirteen gangs of men in all are

working at them, and twenty-one jointing appliances are in

use. During the week ending August 30. the Ueplford

station ran the whole of the load of 3S.000 lights without

any assistance from the Grosvenor, by the present tempo-

rary cables at 5,000 volls continuously without stopping

from the .Monday morning till the Saturday night. The
opportunity has been taken 10 make some interesting ex

periments with the Grosvenor dynamos, such as running

them in parallel and running them as motors from each

other, and from L>eptford. It is interesting to state that

the Grosvenor dynamo has run as a motor, turning itself,

and running the engine, with an e,\penditure of energy cal-

culoted from the current and pressure readings of 50-horse

power. Since this dale the two dynamos at Grosvenor
have supplied the circuits in parallel.

Tmo Cas9S of Lightning Stroke.

Bv Prof. H. S. Carh.art.

In the neighborhood where I lived when a

boy. a barn which I remember well, was struck

by lightning a few weeks since and burned.

This barn did not stand on elevated ground,

but on the border of rather low meadow land

and was surrounded with hills, e.xcept on one
side. The special point of interest attaching

to the case is one touching the protection af-

forded by lightning rods, coupled with the ad-

ditional fact that, notwithstanding the old adage
lightning does sometimes strike more than once
in the same place.

Twenty years ago and more this particular

barn was provided with an iron rod which was
carried down on glass insulators and into the

ground at the end of the barn where the earth,

a heavy clay soil, was always moist and gener-

ally wet. My brother, who lived there for sev-

eral years and was familiar with the place, tes-

tifies that not infrequently after a heavy thun-

derstorm there was undoubted evidence that

the rod had been struck, for the earth had been

thrown away from the lower end of the rod to a

depth of some six inches and for a considerable

lateral e.Ktent. Just hew often that occurred

was not noted, but it was often enough to at-

tract attention. My brother removed from
there many years since, but I heard the same
report recently from a reliable old gentleman

who has lived there nearly all his life.

For some time the rod has been out of repair,

and it was finally removed from the barn. How
long since that occurred I did not learn. But

four weeks ago the lightning apparently struck

the weather-vane, and set fire to the barn.

While the rod remained on the barn the evi-

dence is strong that it carried more than one
lightning discharge safely to earth.

Another case was related to me. A few miles

from the barn referred to was a church, which
atone time had a rod running from the spire to

the ground. But in the course of time the rod

became separated somewhere on the roof and
was left out of repair, probably because of in-

sufficient faith in lightning rods. This lack of

faith was somewhat dearly paid for, because
lightning struck the rod, was carried safely

down as far as the attached end, thence down-
ward, it expended its energy on the building.

It was not fired but damage to the e.xtent of

several hundred dollars was done. The cases

above, in which the lightning discharge followed

the rod, may have been instances of Prof.

Lodge's "steady strain," and not of the "im-

pulsive rush" variety. But both go to show the

usefulness of rods properly erected and in re-

pair. Both accidents happened only after care-

lessness allowed the rods to fall into what was
doubtless thought to be "innocuous desuetude."

Electricity in the Navy.

The prominence which electricity has as-

sumed in naval matters has long been a matter

of mterest in electrical circles, but the public

generally has not realized the number of uses

to which it has been applied. A navy officer

remarked recently in commenting on . the pro-

visions for electrical apparatus in the naval ap-

propriations: "It is difficult to realize that the

force that ten years ago could only be utilized

in ringing a call bell or exploding a primer is

now employed for the fabrication of the cables

upon whose strength the safety of the ship de-

pends."

Electric welding machines will be used in the

navy hereafter in large numbers. Some time

ago the board of naval officers investigated the

process of electric welding and reported in fa-

vor of its use in naval service, both ashore and
afioat, for welding breaks in rods and angles,

for welding copper, brass, cast iron and other

metals, for heating metals and for welding wire

cables. A lighter class of welders is designed

for use on shipboard, where space must be
economized. Ensign Wilkes says that there is

much navy yard work that can be better ac-

complished by the electrical welder than by any
other known means, citing the operations of

welding cast iron and of welding dissimilar met-
als, of repairing old boiler tubes and joining

wire rope, besides completing the links in chains

better than can be done in the smithy.

A Washington correspondent writing on the

application of electricity to modern warfare says:

"Each year adds to the uses to which electricity

is put on board ship either for purposes of com-
fort and convenience or for thoseof adding effi-

ciency in navigation and in battle."

The progress of lighting of ships by electric-

ity has been very great during the last seven
years. In 18S3 an electric lighting plant was
put into the Trenton as an experiment. There
are now about twenty vessels built or building

in which this apparatus is used, and of course
every new ship forms an addition to the num-
ber. Ensign Wilkes says that the first dynamo
afloat in our navy, the old L machine in the

Trenton, ran during the fatal hurricane of Sa-

moa, where the Trenton perished, until the

water had put out the fires under the boilers.

The two-wire S3'stem has always been used in

the naval service, the ship never being allowed

to form the return circuit. Ensign Wilkes shows
that on shipboard electric motors have thus far

been used only in driving small fans up to one-

horse power hoists, but in one case, on the Chi-

cago, a motor has been used for training a

heavy gun. The tendency is to increase the

capacity of the dynamo plant on board ship,

so that electricity may before long take the

place of some of the numerous small steam en-

gines used on a man-of-war, provided its ap-

paratus can take up less room at no greater

cost. At the Brooklyn navy yard electrical

motors are used for drilling purposes with good
results. Various other applications of electric-

ity are made in the navy. Of course, communi-
cation by electric bells is established on ship-

board for giving orders in the engine room and
elsewhere. The electric search lights, which
have long been in operation, play an important

part in the prevention of the surprise of a war
vessel by a flotilla of launches or torpedo boats.

In night firing they have been used with advan-
tage in the Italian evolutions to throw light

from the ship upon the shore targets. The use

of electricity for the firing of heavy guns has

already been referred to, and recently on
the tug Nina, some remarkable experiments

were made in firing Gatling guns by electricity.

Electricity also plays its part in some of the tor-

pedoes and submarine mines in various ways,

and furnishes the motors for several well-known
systems of submarine boats, among them being

the Peral and the Goubet. Many British war
ships are provided with electrically illuminated

night sights. The front sight consists of a met-

al socket with a small cone of pale green glass,

point up, only the rear half showing. Beneath
is a small incandescent lamp whose light shines

up through the base of the cone, and is reflected

to the rear. The rear sight has, instead of the

cone, a V- notch, and a light is reflected from a

ruby-colored glass. In sighting, the two colors

are Brought into coincidence at the bottom of

the notch. The current comes from a small

battery for each gun in a water-tight box. The
naval officers are all favorable to the introduc-

tion of electricity in all its forms in naval work.

The Rochester, N. Y., Electric Street Railway company
is pushing its construction work to a speedy completion

The controversy over the style of poles to be used in cer-

tain residence district* greatly delayed the work.

The First Presbyterian church of Brooklyn has been sup-

plied with a "C. tSc C." motor for operating its organ.

Current is secured from the Edison company's central sta-

tion. The C. & C. company has now installed twenty

plants of this kind.

The Telegraph in South Africa.

The telegraph is pushing its way into the

wilds of -Africa. The New York Sun calls at-

tention to the work now in progress in the dark
continent and says editorially: "The most inter-

esting thing to be seen just now is the work of

extending a railroad and telegraph line from the

diamond fields of Rimberley far north toward
the Zambesi. Three thousand men are laboring

with pick and shovel, grading the roadbed in

regions which a few years ago were visited only
by hunters and missionaries Such a scene of

bustling, acti.ity was never witnessed there be-

fore. Hundreds of wagons, loaded with imple-

ments, explosives and everything re<|uired in

road building, accompany the laborer. This
month the railroad will be completed from Kim-
berley to Vryburg, 125 miles, and early next

spring, it is expected, trains will be running a
hundred miles further north in Mafcking. It is

only a few years since Mafeking was known
merely as the honie of a poor native chief and a

field of missionary enterprise. Now it is a pros-

perous town, with a bank, a newspaper and a

thriving trade. The work of telegraph building
has pushed far ahead of the railroad enterprise.

This month the line is expected to reach the new
capital of King Khama, 1,700 miles in an air

line northeast of Cape Town. Savage Africa

will thus be joined with civilization by electric

wires. Two hundred and sixty wagons, each
drawn by from ten to twelve yoke of oxen, have
taken their way northward loaded with nothing

but telegraph wires. To support the whites

now engaged on these tasks, and the 700 armed
men sent by the Imperial British South African

company to open Mashonaland, 1,500,000 pounds
of provisions have been forwarded by wagon as

far north as the Macloutsie River, within easy

reach of Mashonaland, of whose healthful cli-

mate and riches in gold and agricultural re-

sources the most glowing reports are made. N(?

recent enterprises of the sort surpass in magni-
tude or in the energy in which they are being
pressed forward, these railroad and telegraph

projects, now far advanced in South Africa."

An Electric Ghost.

An interesting story comes from New York
city of the means employed by a contractor to

regain possession of a house he had been obliged

to part with at a considerable financial loss.

The contractor in question undertook the con-

struction of an apartment house, but before the

structure was completed his money failed him,

and he was unable to secure enough money to

enable him to complete the building. He was,

therefore, compelled to sell and he disposed of

the property to a capitalist who proved to be
extremely superstitious. When the contractor

learned this he took occasion to awaken the pur-

chaser's suspicions. As soon as the new owner
took possession of the house he was alarmed by
noises which could not be explained by natural

causes. Every night he heard rappings and
other strange noises, but the tenants did not

know anything about the trouble, and were not

disturbed. The unfortunate owner was so dis-

turbed that he brooded over the matter until his

mind became affected and he attempted tocom-
mit suicide. He was caught, however, just as

he was about to dash himself from the roof to

the ground. An examination led to the dis-

covery that the original owner of the building

had been working on the superstitious fears of

the purchaser of the building. The contractoi

was confronted with these facts and he confessed

that he had hoped to frighten the second owner
out of the property by preying on his superstition

and that he had an electrical knocker, which
was hung over the roof to the proper floor, and
worked to the terror of the owner.

Favored by the Fraternity.

Mr. A. C. Durborow, Jr., business manager of the

Western Electrician, has recently been nominated as

the Democratic candidate for Congress in the Third dis-

trict of Illinois. He is exactly the kind of man who de-

serves support regardless of party affiliations, and should
he be elected will carry with him to Washington those

qualifications of energy, honesty and industry so greatly

needed in public life. We trust he may have the oppor-
tunity to represent not only his constituents in his own dis-

trict but his co-workers on the technical press throughout
the country.

—

Ekct)ic Power, New York.
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Development of Electrical Science.

The interest manifested in electrical develop-

ment by the general public is shown by the eager-

ness with which everything that promises a substi-

tution of electricity for present methods is re-

ceived. So rapid have been the advances of late

thatthe New York Sun recently expressed itswon-

derment in the following.editorial query: "As one
watches an electric motor does he wonder
whether a hundred years hence a horse will not

be as rare as a camel or elephant is to-day?" An
apt reply to this is found in an article by Sir

David Salomons recently published in Lippin-

cotfs. "It would be possible," he remarks, ''to

speculate to an unlimited degree as to the fut-

ure of science, but experience shows that the

knowledge of to-day is as nothing compared
with that of to-morrow. A few new facts often

upset pet theories. One cannot but be reminded
of the words spoken by one of the greatest phil-

osophers who ever lived, Sir Isaac Newton, who
is reported to have said when dying: 'I seem
only like a child playing on the sea shore and

diverting myself in now and then finding a

smoother pebble or prettier shell than ordinary,

whilst the great ocean of truth lay all undis-

covered before me.' " Sir David's remarks on

the development of the science are interesting.

He says: "Although electricity was known to

the ancient Greeks, the uses to which it might

be applied have remained unknown for thou-

sands of years. It was reserved to Ampere,
Volta. Faraday and a few others, to discover the

laws which govern this force. The develop-

ment of the science in its application to the

practical needs of human life may be considered

to date from the time of Faraday whose career

endedabout the middle of the present century.

In the oast forty years electrical science has ad-

vanced in a degree probably unequaled by the

progress of any other science, since the com-
mencement of the world's history. The elec-

trical telegraph was discovered about fifty years

ago. The transmission of messages across the

ocean dates so recently as to be within the

niemorv of those who can look back some thirty

vears. The electric light can only be consid-

ered to have entered the practical stage since

iSSo and though the advances during the last

three years have been great we know that great-

er achievements are in store for the present and
future generation."

Electric Lamps as Press Recorders.

An interesting application of the electric

light is made in a large printing establishment,

and is thus described by an exchange: "In ihe

office of the superintendent ten electric lamps

are arranged in separate compartments of a

frame or box, somewhat similar in appearance

to the annunciators seen in hotel offices. The
lamps are concealed from view, apertures in

front of the compartments being covered with

colored glass, each having its distinguishing

color. The lamps are connected by means of

electric wires with the automatic counting

machines on the ten large printing presses

located in an adjoining building. When the

presses are in operation, the electric circuit is

opened and closed by the working of the count-

ing machines, causing quick flashes of light in

the lamps. Thus every sheet of paper printed

in the establishment telegraphs its record to the

office, where the operation of each machine can

be seen, and its speed or delays noted. In this

connection it may be interesting to note that

the speed of the large perfecting press is so

great that it was found necessary to record

each two sheets printed instead of single sheets,

and even then the flashes of its lamp are almost

continuous in appearance, showing that while

the press is not quite as quick as lightning, it

is too fast for the eye to follow.

Electric Light in the South.
As evidence of the industrial progress of the

south the Manufacturer s Record publishes a list

of 3,172 companies that have been organized

during the last nine months. This is indeed a

most gratifying showing. It is a noteworthy

fact that 172 electric light companies have been

established in the time specified and only 19 gas

companies formed. This proportion, it might

be added, holds good lor the rest of the country.

First Steps Toward Nationalism.^

Ev Edward Bf.ll.vmv.

I think I am safe in saying that all nationalists agree that

the first business to be nationalized should be the tele-

graph and telephone services. The constitution of the

United States makes it the duty of congress to establish

and to conduct a postoffice. The business of a postoffice is

to furnish facihties for the transmission of intelligence. At
the time the constitution was adopted, the transmission of

intelligence was effected wholly by the carriage of letters;

and providing for the carriage c{ letters the government
discharged its full duty under the constitution. Since then

electrical invention has rendered the telegraph and the tele-

phone essential and all-important factors in this work.

\Yas it not manifestly the duty of congress under the con-

stitution to attach these services to the postoffice depart-

ment as soon as they were found necessary adjuncts to the

business of that department? This, however, has not been
done: and by failing therein the postoffice service has

fallen behind the world's progress and has become relatively

a less complete and efficient organization, for the purposes

of its establishment, than it was a hundred years ago. At
that time the postoffice provided the people with complete

facilities for the transmission of intelligence; at present it

provides only partial facilities for that purpose, leaving the

people to supply its deficiencies, if they can, by bargaining

with private corporations, whose cheapest rates are rarely

less than several times what a national service would need
to charge. The matter of the precise amount of exorbi

tance on the part of the corporations which supply the defi-

ciencies of the postoffice, is not, however, material to the

present contention, which is that, even if the service could

be performed no cheaper by the postoffice, it is the busi-

ness of the postoffice to do it, and that congress fails to

discharge its constitutional duty to maintain a postoffice

so long as it neglects to complete its facilities in accord-

ance with modern standards. It is not merely constitu-

tional to establish a government telegraph; it is uneonstitu-

tiona! not to do so.

It should be understood, moreover, that no sort of plan

for employing private corporations through the government
to do telegraph work for the people at a profit upon a pre-

posterously inflated slock, will be accepted by the people

in place of a government telegraph service to be conducted
by the government, as the present mail service is, at cost,

Of course it would be only fair for the government to offer

to purchase at a fair appraisal any existing telegraph lines,

satisfactory in equipment, which might be offered it; but

the country certainly would not consent to an appraisal which
should exceed the cost of duplicating such lines. As to

the advantages to the people which would result from a

government telegraph service it is sufficient to refer to the

fact that the corporation which at present does nearly all

the telegraph business of the country, pays out of its profits

a good interest on a capital about four times as great as

the expenditure which would be required to duplicate the

entire plant, the latter figure being adiiiittedly less than

$20,000,000. The government telegraph service could then

be furnished at one-fourth the cost of the present service,

even assuming that the same interest would be paid on the

investment, which is an unnecessarj' assumption, as there

would be no need to issue bonds for the small sum required

to buy or to build the lines.

To all or any objections to the advantages of a govern

ment telegraph, the example of Great Britain alone, not to

speak of the many other countries which have adopied it,

is an answer so absolute and conclusive as to render any
other superfluous. The British people are more like ours

than any other, and certainly in love of liberty and hatred

of officiaHsm they are quite equal to Americans. They
find, however, that government telegraphy is so far supe-

rior to their former private facilities, as well as so much
cheaper, that any proposition to return to the latter would
be laughed at in England.

Interesting Telegraph History.

fames D. Reid, L'. S. Consul at Dumferline, Scotland,

contributes interesting historical facts pertaining to the

early days of telegraphy in a letter to the Xew York Sun,

The occasion that prompted this contribution was the

statement in the Sun that Mr. Reid was the first superin-

tendent of telegraphy the world ever saw. Mr. Reid says:

"Although I am not at all anxious publicly to claim the

peculiar and very interesting place my friends and you
seem to take so much pleasure in assigning to me, there

is this to be said as a matter of correct telegraph his-

tory, that neither Prof. Morse, with whom I was on the

most intimate terms, nor Mr. Vail, who was also my very

valued friend, ever had, at any time, any supervision or

official direction of any kind with any telegraph line built

for commercial uses or employment. Prof. Morse superin-

tended the construction of the Government experimental

line between Baltimore and Washington, Mr. Vail acting

as his assistant, their appointment ceasing with the deliver)-

of the line to the Government and the abandonment of

the line to private purchasers by the postmaster -general as
' athing that wouldn't pay.'

" I became superintendent when the first telegraph line

was built for commercial uses, and superintended both con-

struction and management, and of which the government

experimental line soon formed a part. And it seems a very

curious fact that such, for a time, was the dearth of the

material out of which telegraph superintendents was made,

that for several years I was superintendent of four, and.

for a time, of five distinct telegraph companies, performing

all my duties without aid of secretary, assistant, or clerk,

and receiving a comfortable salary from each.

"Naturally I delight in such a memory of work and fellow-

ship such as marked those early heroic years, when labor

to all was an honor and a glory. I am grateful that I re-

tain in ray new sphere all my ancient love for work, and

1 Abstract of paper in The Forinn.

that I have health far in advance of that with which I en-
tered my telegraph life in 1845.

' One error made by one of the prominent scientific pa-
pers in New York may as well be corrected. Henry S.

Potter of Rochester, N. Y.. was the first president of the
Western Union Telegraph Company. Hiram Sibley became
president in 1S61. Jephtha H. Wade was elected presi-

dent in 1866, refused re-election July 10, iSGy, and
was succeeded by William Orion, who died .\pril 22, 1878,
(vhen, after a short interval, Dr. Green became and is no^v
president. The name of 'Western Union' was given to

the company by Ezra Cornell."

The Compensation of Alternating Cur-
rent Voltmeters '

Ev J. SWINUURNE.

In 1887 I had the honor of bringing before this section

several methods of compensating voltmeters and resistance

bridges for variations of temperature. Wires with different

temperature co-efficients were used, by which means errors

from change of temperature can be avoided. Methods of
compensating watt meters for the errcrs inherent in them
were also explained. The present communication relates

to a somewhat analogous arrangement for compensating al-

ternating voltmeters for changes of frequency.
It is much more easy to make a current indicator for al-

ternating than direct currents, for tioubles from hysteresis

do not come in, and the slight tremble makes the moving
part hang freely. If it is attempted, however, to use such
an instrument as a voltmeter, the self-induction makes the
reading far too low, and the error varies with the fre-

quency.
To get over this trouble, a voltmeter may have a non-

inductive, or nearly non inductive, resistance put in series

with its active coil. A coil with an adjustable iron core is

then pat in shunt to the active coil, this shunt coil having
a very much larger time constant. Though both coils

have iron cores, they have open magnet circuits, so they
have practically constant co-efficients of self-induction.

When the frequency increases, the current through the
whole instrument under a given pressure falls; but the back
pressure of the shunt coil increases more rapidly than that

of the active coil, so that it takes less than its share, while

the active coil gets a larger share of the reduced current;

the actual current, and therefore the reading, in it remain-
ing constant. The instrument is calibrated with a direct

cuirent. An alternating current is then put on, and ihc

core of the shunt coil regulated till the readings agree with
those uf the direct current.

A similar effect might be obtained by putting a con-

denser in shunt to the non-inductive series resistance; but
it does not look so promising, and I have not gone into the

size of condenser needed in practice.

Electric Blow-Pipes.

During the past year a number of articles have appeared
relative to the process of welding with the electric arc, de-

vised by C. L. Coffin of Detroit, Mich. In a recent arti-

cle which reviews certain of Mr. Cofiin's inventions, the

statement is made that "the fundamental principle involved

therein can be called that of an electrical blowpipe;"
furthermore, it is stated that the idea of handling the elec-

tric arc as one would a blowpipe with a magnetic blast in-

stead air, is certainly a very beautiful and ingenious ap-

plication of theory.

A writer in the London Electrical Review, A. M. Tan-
ner, takes exception to this and in an article under the

above heading writes substant'ally as follows:

From this it would appear that Mr. Coffin, or the writer

of the article in the aforesaid journal, is without knowl-

edge of the electric blow-pipes of Wedermann and Jamin ,

and the fact that the action of electro-magnets upon the

electric arc has frequently been studied, notably, by Quet
(see Comptes Rcndus, of French Academy of Sciences, \'ol.

54 , A. D. 1852, page S05). Quet states that Davy
was the first to experiment upon the voltaic arc with mag-
nets, and that Despretz and others had also studied the

same phenomenon. In referring to his own experiments,

he says:

—

I caused a very powerful electro-magnet, made by
Rhumkorff, to act upon the Davy arc, and I transformed
the column of light into along rushing point of an intense

heat, and similiar to the blow-pipe flame. I obtained this

result by placing the carbons perpendicularly to the com-
mon axis of the electro-magnet coils. In order to explain

my idea, I will suppose this axis to be horizontal, the car-

bons vertical, and their points placed between the neighbor-

ing poles of the apparatus. In these conditions, instead

of a vertical column of electric light a horizontal point is

formed (dard) perpendicularly to the a.\is of the coils, just

as when the blast of a blow-pipe is directed upon a flame.

The analogy is so complete that, by reason of the noise

produced by the arc, it appears as if some one were blow-
ing. The light of this point has neither the whiteness nor
dazzling character of the electric column it displaces

;

nevertheless, its heat is very great, because it is capable

of melting platinum. Because of this last mentioned prop-

erty, and the form taken by the arc, it appears to me that

this WnA oi electro ma -netic blo-arpipe can be usefully ap-

plied in the arts. The electric point {dard electriijue) is

remarkable for its length. In my experiments, it was
eight or ten times more than the maximum length of the

luminous column. Quet also states that the carbons can

be placed at an angle, or one at the side of the other, in

which case the electric point is formed laterally and paral-

lel to the carbons. It %vill readily be perceived that Quet
foreshadowed Coffin's process, in which the arc is formed
between two converging carbon pencils and is blown
downward upon the metal surfaces to be heated by the in-

fluence of an electio-magnet. .\n arrangement of parallel

carbon electrodes (as in Jablokoff candle) and electro-mag-

1 Read before the British Association in Section A, Leeds, Septem-
ber, iSqo.
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net is shovMi by Uuiurii W erdcriiianii in his b-ngiish pal-

cnt. No. 1,43s. dated April 24lh. 1S74. for a method of

cutting rock or stone, etc, I can do no better than to

i|uote the description of this patent, bearing upon an elec-

tric btow-pipc. particulariy as the article on CotVm's weld

ing process Slates that an air blast is sometimes used for

deflecting the arc. This is also an idea disclosed by Wer-
dermann, as will be seen from the following abstract of the

description found in the patent, vi/., 'When the rock is

very hard, as porphyry, granite, gneiss and the like I pre-

fer to use an electric blow-pipe. In the apparatus the

carbon points of the electric light are Axed on a suitable

handle or frame provided with pinions and racks to regu-

late their distance. I b'ow ihtough the voltaic arc over

the two carbon points, a powerful current of air or steam
or other suitable vapor or gas. I*'or this purpose I provide

a carbon tube, arranged over the carbon points ;ind pro-

vided with an adjusting pinion and rack. The air, steam

or gas is supplied to I he carbon lube by a pipe. When
the blast is in opstation through this tube, and the light is

burning, the t1ame of the voltaic arc will produce the ef-

fect of a powerful bio a- pipe. .\n apparatus is also de-

scribed in which the carbon points are arranged between

the two poles of a powerful electro-magnet, and the blow-

pipe is not used. As soon as the lij^ht is produced and
the electro- magnet set in action, the voltaic arc is repelled

and pointed like the llanie of a blow pipe. The heat ob
tained by the apparatus is so intense ihat the hardest

granite is thereby not only calcined /'/// isfusfd in a few

seconds."
Another electric blow pipe Uhalutneaii ^Uctrii/ut-) is de-

scribed by lamin in the (\mtptes Kendus of the French
Academy of Sciences. \ol. SS. A. D. 1S79. page 544
After having described an electric lamp with parallel car-

bons, and the effect of an electro-magnet upon the electric

arc. first discovered by '.'uet. Jamin states: " The fusion

of lime proves that the arc thus projected by a maj^net ef-

fect is capable af considerably heating all bodies; it is a

genuine blow-pipe, and probably the most powerful of all.

I recommend it t*> chemists and physicists.''

The blow-pipes of Wedermann and Jamin, although

not specially d -signed for such purpose, are adapted to be

used for the electric welding of metals, since they have

parallel electrodes arranged in such a way that the arc can
be projected upon surfaces placed bentath the arc. There
is another more recent reference to be considered which is

also an electric blow-pipe, and is especially designed for

welding and soldering metals. The English patent of

Itcruardos and Olszwsk. dated October 2Stn. 1SS5, No.

12,934. describes and illustrates in figure 35, an " Electric

Soldercr." which has two parallel carbon pencils fastened

in a holder and arranged above an anvil on which the work
is placed. The anvil is surrounded by a wire coil, so that

when the electric current produces the arc between the par-

allel carbons and (lows through the anvil coil, the anvil is

converted into an cleclro-magnet "whereby the tlame of

the arc is drawn lo the object to be operated upon."
I think I have satisfaciorily shown that Mr. CoHin did

not invent the electric blow-pipe. <Juet having fused

l>latinum with a so-called "electro magnetic blowpipe" in

I S52, and Wedermann having subsequently applied the

;>ame instrument to the cutting and fusion of mineral sub-

stances. r>u .Moncel. the eminent hislorigrapher of the

applications of electricity, says in his work: " I desire to

be impartial in my writings and a rendre a Cesar ce c.]ui

appartient a Cesar " It is well that this should be observed

in the modern age of electricity, and credit bestowed where
credit is due.

Lightning in a Central Station.

The appended account of the action of lightning on
electric lighting apparatus in a Michigan town during

storms on ,\ugust Sth and September 6th will prove

of interest to centra! station men. The storm of August
Sth was at its height between the hours of 6:30 and 7:30

A. M. These accounts, which are abstracts from reports

made to the manufacturers of the electrical machinery
in service, areas follows:

"It was daylight on August bth and the alternator was
not running, but our wires were right in the storm. Light-

ning struck a house and tree in the tovn Odo feel from our

circuit leading to the residences. In the mill premises it

struck the south end of the island tramway near where the

lircuil crosses the river. The river spans had not been
strung; and there was nothing struck on the west side of

the river. The wires under the tramway, which were

struck, were an incomplete secondary about i,2(X)feet long

intended for a ten-light converter. The converter was not

set or connected, but the platform prepared for ii was
wrecked by the lightning. The posts on which the wire

was strung were chipped, but neither wire nor insulators

show any marks. I-'rom the converter platform a pair of

wires had been run to a pole carrying a primary circuit 150

feet distant from the converter platform, Tlie wires were
not connected to the primary but were hanging from the

insulators ready to connect up when converter arrived.

The crossarm, which carried thtse wires, was knocked
into splinters but the p'»le is untouclietl and there is no
trace of lightning anywhere else nn the primary pole line.

At the station, the lightning arresters were marked by dis-

charges and must have acted several limes as the springs

which were left wound up the night bef<)re were almost

run ilown, and the revolving arms had burned marks at

each end The titscharge combs or saw teeth were burned
considerably, one tuoth being fused enough to make con-

tact with the plate opposite itself causing ground connec-

tion.

"The main switch was open, the voltmeter and ammeter
were cut out, so thai nothing was in circuit at the station ex-

cept the lightning arrester. The primary (uses of live con-

verters were bio vn on both sides. There were six con-

verters connei^led at that ilate aiiil ihe one which did not

blow was a ten-lighlcr. The others were two of lifty

lights' capacity; one of (otiv lights, and two of ihirly

lights, i'he secondary of the ten-lighter was open, so Us

impet.lancc was at its ma.xiraum. t^>ne of the fifty-lighters

had its secondary open also but lost its primary fuses iust

the same. All the other secondaries were closed through

incandescent lamps and each fuse holder which blew was
lifted clear off its contact pins and dropped down loose in

the box. They were not put on loosely either, because 1

e.vamined a lot of these same fuse holders and made sine

they were light when I was there the preceding week.
"In this connection the men say that last week one

primary fuse holder jumped off during the run and put the

lights Mil that converter out. The fuse did not blow and
there was no one at the converter, and the hour was 5 A.

M. The man who said that fuse holder jumped off with-

out assistance is a careful, sober man and fully credible,

or I would not repeat the story. I can understand the

explosion of a fuse by lightning lifting the holder off the

contacts but that the holder should climb off itself in fine

weather is a little hard to believe. One converter tested

after the storm, was found to be all right. The others

appeared none the worse for their experience. When I heard

of the storm 1 wrote to my man on the spot to lest ihem all

for short circuit, using his magneto and applying his tongue
for testing, if he could not get a ring or shock through his

lingers. This perhaps is not a definite way of testing but

was the best available, and as he could not taste any cur-

rent from a good magneto, 1 feel certain that these con-

verters were not injured. On the secondary circuits a ten-

ampere branch (use was knocked out and fifty-two si.xteen

candle power lamps had lilaments broken.

".Ml the lamps that were up seemed to have been strained

as they are breaking rapidly. Those put up to replace

breakages seem likely to last the normal time. A peculiar

thing about the fuse being blown is that there was no cir-

cuit through it. the lights which it protected having been
all turned off the night before and at least three fourths of

the number of lamps which were damaged were turned off

by key or switch, indeed some of them were absolutely

disconnected from the converters, the mains feeding the

upper llo()r of ihe island mill (where a lot of filaments

broke} having l:ieen disconnected entirely to prepare for

connection of a switch.

"The lilaments in some lamps were blown to pieces, in

others they had broken away from both platinums and
were sticking to the inside of the glass. I have observed
this latter effect in lamps which had been held near fast

belts to get the static glow.

"The insulation in the city is very gi>od, unusual pains

being taken with it. both on primaries and secondaries, and
there is no sign of a break to earth from the circuit any-
when. Whatever effects followed the lightning are not

due to our circuits acting as a lightning rod."

'l"he report of the storm of September 6th was substan-

tially as follows:

"Saturday, September (ith. was for this season and lati-

tude a remarkable day. I'rom early morning the mercury
ran high— by noon it had reached eighty-live degrees—by
some reported nimty degrees— and at this point it stood

through the afternoon an^ well into the night. The air

was close and oppressive during the entire day. At 9 i'.

M. clouds gathered and by 10 o'clock there was I'ghtning

and thunder, liy ii o'clock the flashes had become fre-

i|uent and the engineer of the electric jilant was obliged to

wind up the lightning arresters every fifteen or twenty

minutes. A high wind set in about midnight and from
that lime on for about three hours it approached a tornado.

IJetween 2 and 2:15 a. m. the electric Hashes were appar-

ently continuous and very intense, the whole atmosphere
seemingly ablaze. The thunder claps followed one alter

the other with scarcely an interval between. During this

time the engineer stood by the lightning arresters con-

stantly winding ihem up. Ily 2:15 A. M. the saw teeth

plates on the switch -board had melted at the edges and
fused together so that the current generated by the dynamos
ran straight to the ground, and he was compelled to shut

down. The magnets of the lightning arresters were

slightly burned, and the coil of wire above the upper one
was scorched and broken in two places. As to the damage
to the plant, not a lamp was broken. A converter (ten

lights) on tfc tramway seems to have caught the current

in some way as the binding posts are melted down and the

wire coils inside burned, Tliis was on the east side mill

tramway near the barn On the west side one fuse block

on the tramway was burned out. The only damage in the

station was the fusing of the arrester saw teeth and this

we have easily repaired.
"

Dangers of Electric Wires.

Captain William lirophy, chief inspector of the Mutual
1-^lectric Insurance company, Boston, read a paper h-efore

the Slate Firemen's association at Lawrence, Mass., on
electric light wires and the best methotls to be adopted by
liremen in case of coming in contact with live electric light

wires at a lire. In the course of his remaiks Capt. lirophy

referred to the opposition to electric lighl and power wires

as follows: The electric light, the electric motors and elec-

tric car have come to slay. Like all other great inventions

ihey have iheir faults and they are not free from danger.

What form of energy is? Like the steam railroad, the

steamboat, illuminating gas and many other great improve-
ments, the> have met with stubborn resistance, but ii time

this will all cease.

When railroad trains leave the rails and crush the human
form into a shapeless mass, the public do not ask for the

abolition of such roads. When swingini; gas jets start a

conllagration, or when some unsophis'Jcaieii person blows
out the gas and lies down and passes in'o eternity, no one
demands the abolition of gas works. Whv then should an

unreasonable outcry be raised against the electric nghl ant!

power industry when this subtle lluid leaves the palh chosen
for it and causes accidents topersorisand properly? l-rom

my own observations and an inlimite knowledge (tf the

difliculties thai it was necessary lo overcome, 1 am aston-

isht<l at the small number f>f acciiienls thai have occurred
since lh<- introduction of high po'tntial currents. While
the business of electric lighting has grown tremendously,

.'icciilents of all kinds resulting Irom us use have sleadil)'

decreased. This in itself is sufficient evidence of the im-
provements made and the care exercised by those engaged
in this business.

CORRESPONDENCE.
New York Notes.

Nkw Vukk, < )ct 4.— The annual meeting of the Ameri-

can Institute of Mining Engineers was held at t'hickering

Ilallon Monday and Tuesday. The sessions were in-

teresting and a number of papeis referring to electricity in

mining work were presented. II. C. Spaulding of Uosion

read a paper on "l-^lectric Power Transmission in Mining

Operations," giving in detail the advantages of electricity

in mining work. A paper by Jas. Douglass, Jr., on the

' Copper Resources of the United States" was of pecial

interest to the electrical manufacturers. Distinguished

guests from abroad, incUid'ng the delegates to the Inter-

na'.ional (Convention of the Iron and .S;eel Institute, were

present, also members of the American societies of civil,

mechanical and electrical engineers.

The meeting of the Uritish Iron and Steel Institute was

held on Wednesday, Thursday and Friday at Chickering

Hall and the papers presented were the productions of

-Vmericans chiefiy. Ex-Mayor Hewitt's address - which

was not personally delivered on account of sudden illness

contained a carefully prepared historical account of the

American industries. An interesting reference to the rela-

tions of capital and labor added much lo the value of the

address. The presentation of the Bessemer gold medal to

Mr. Hewitt for his distinguished services to the iron and

steel trade and the unveiling of the bron^ce bust of AUx-

ander Lyman llolleyin Washington Square were features

of the second day's proceedings. The third day of the

meeting was devoted mostly to visiting places of special in-

terest to the institute. Dr. S, S. Wheeler conducted a

party to the Telephone E.Kchange. the Western Union

Telegraph office and the Brush and Edison electric lighl

plants. Another party visited Edison's laboratory at

Llewellyn Park where Mr. Edison served a bountiful

lunch. An interesting paper was presented by Prof.

Elihu Thomson on "Welding by Electricity." .\t the

close of the meeting previous to adjournment Sir James

Kitson presented a set of resolutions thanking the Ameri-

can Institute of Mining Engineers and others for the

courtesies extended .on account of which the New York

meeting had been "one of Ihe first of the present age."

The inaugural banquet of the winter season of the Elec-

tric club was held Thursday evening. .Vbout 140 mem-

bers were present with their guests and the most success-

ful banquet in the club's history was enjoyed. President

O. E Madden presided and the after dinner speeches were

of a most entertaining nature. The present prosperous

condition of the club is an indication of the inlluence and

usefulness in the electrical fraternity.

The report comes from lllrmingham, Conn., that clay

containing a large percentage of aluminum has been found

in that vicinity at only on; to two feet beneath the surface

of the ground. The deposits are of a grayish color which

turn white on exposure. The beds will be worked im-

mediately and the outcome will be watched with interest.

On October ist the office of the secretary of the National

Telephone Exchange association was moved to za Cort-

laiidt street, ground floor of the Telephone Building, where

all communic.itions may be addressed. Telephone (con-

nected by metallic circuit). "
1 139 Cortlandt street."

The injunction obtained from Chancellor Pitney by the

Passaic, Carfield and Clifton Electric railroad restraining

Seba Bogart from further molesting the properly anil

workmen of the railroad company has brought about a

speedy completion of the electric line to the Clifton race

track, The company at one time offered Bogart $1,000 to

settle the matter. Instead of accepting the offer he lore

up the tracks and asked $io,ooo damages. At last he is

obliged to give in to the railway although a litigation may

ensue.

A coroner's jury composed mostly of electricians

listened for nearly four hours to testimony relating to Line-

man Kopp's death. The main witnesses were Charles

Phipps. superintendent of construction of the Brush IClec-

tric Light company; Dr. S. S Wheeler of the Board of

Electrical Control, and William 11. Hr'own, manager of

the United IClectric L'ght i.S; Power company, The testi-

mony showed that a defective insulation had caused a

ground and that the linemin, although he was considered

the most expert in the company's employ, failed lo take the

most ordinary precautions against accident. After a de-

liberation of two hours the jury brought in a verdict that

Kf)pp would not have lost his life had he used the pr'oper

care, and further "While said .\ugusl Kopp did not exer-

cise the proper care, it has appeared in evidence that the

defective insulation which existed at various arc lamps
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was a necessary factor in causing his death; and that the

existence of such defective insulation was countenanced by

the Board of Electrical Control. It is the opinion of the

jury that the operation of high tension electric circuits in

such condition is a dangerous practice."

During a test of the electric search lights of the Vork-

town off Montauk Point, last week, the smoke from the

guns was found to be a serious hindrance to sighting the

target. The test was e.xpected to show what the cruiser

could do with a torpedo boat at night and the ivooden tar-

gets anchored at a distance from the cruiser represented

torpedo boats. Immediately following the discharge of

the guns a heavy smoke hung about the ship so persistent-

ly that the powerful electric search lights could not fathom

it readily, and it was also very difficult to gauge the dis-

tance of the target.

One of the handsome electric cars running on Fourth

and Madison avenues was badly smashed by a Clrand

street horse car at the corner of the Kowery and Grand

street last Wednesday morning. The electric car pro

ceeded to Eighty-sixth street station, from which it was

sent to Thirty-second street repair shops. The electric

car was standing still when the Grand street car ran into it.

The trial of the new Fait River line steamer, the Ply-

mouth, was successful and the unique double-inclined

triple expansion engines worked with marvelous smooth-

ness. C. D. Shaine of the Edison General Electric com-

pany was well satisfied with the electrical features of the

new steamer. The addition of this boat gives the Fall

River line company a trio of the finest and most palatial

steamboats, the Pilgrim, Puritan and Plymouth.
W. H. T.

Detroit. Mich.

Detroit, Oct. 4.—At the opening of the Federal court

at Grand Rapids on Thursday last, Judge Severns handed

down his opinion in the case of the Western Unicn Tele-

graph company against the City of Grand Rapids. The

question involved was the right of the city to regulate the

placing and maintenance of poles and wires in the streets.

The opinion was made verbally, and is to the effect that

the cit>' had the right to regulate and control the use of the

streets. This was the opinion of the judge at the time of

his denying an i-njunction. But considering the gravity of

the ouestion and its importance to all parties concerned,

judge Severns thought it prudent to confer with his associ-

ate on the Bench, Judge Jackson. To this end a careful

statement of the case has been prepared and submitted.

Judge Jackson did not fully agree in all points with Judge

Severns. so the latter, in view of the rank of the circuit

iudo^e, and owing also to the fact that upon a hearing be-

fore a full bench the decision would be in accordance with

fudge Jackson's views, said he would waive his own doubts

in regard to some of the questions involved. Nevertheless

it was Judge Severns' opinion that the act of congress rel-

ative to the use of the post routes of the country by tele-

graph companies does not confer any power or right to the

companies which is paramount to the local legislature.

The right and privilege conferred by that act upon the tel-

egraph companies in its nature is permissive only, and

must be exercised in subordination to the local police

authority and other regulations of the state, which are of a

general character. It was not intended by congress to

authorize a corporation of one state to enter another state

and there exercise its franchises in insubordination to the

policy and control of the state into which it thus carries its

business. It makes no difference in whom the fee of the

street is, whether vested in the city or abutting property

owners. The telegraph companies could not acquire by

time any right in the street which would be superior to the

local power of control. The authority given to the com-

pany by the legislature of the state to eater the highways

and streets and construct its lines, is in its nature a license

to be exercised and enjoyed in subordination to the original

use of the street as a public highway, and the license can

be revoked at any time when the public authorities shall be

of the opinion that the public convenience requires it ; that

it is at all times to be enjoyed by the telegraph 'company

subject to police regulations, and that the power delegated

by the acts of the legislature to the city of Grand Rapids

by its charter, is deemed to vest in it the exercise of that

police control, and confers upon the common council the

power to determine in what manner this privilege which

the telegraph company enjoys, shall be exercised It is not

necessary- to determine whether the city has a right to ex-

clude the company from ail the streets, but it is held that

the authoritv conferred upon the common council is broad

enough to authorize the aldermen to use their judgment

and discretion when they deem the public convenience re-

quires that the lines shall be taken from one street and put

in another. This power the judge likens to that of the

common council to require the telegraph company to place

its wire underground. Having determined that the council

had this power, the question, so far as the court was con-

cerned, was ended, because if the council possesses the

power, it is not within the province of the court to regulate

the exercise of their discretion unless it may be in case of

gross rtbuse.

The only point upon which Judge Severns said he had

any difficulty was the one involved in the extent that the

telegraph company had authority conferred by the act of

the legislature, and the power conferred by the charter to

the council was not to be exercised in subordination to the

general statutes of the states authorizing the telegraph

companj' to enter upon the streets and construct its lines.

The trouble grew out of the request of the council that

the Western Union company remove its poles from Canal

street in order that the street might be widened and

asphaltum laid. This the company declined to do. It was

then proposed that the Western Union company occupy

iron poles conjointly with the Electric Light company, but

this arrangement was not feasible. The Western Union

company offered to move the poles to the farthest line of

the curb, but with no avail. The pole chopping ensued.

Pittsburgh, Pa,

PiTTsnuKGH, Oct. 4.—The Verner Electric Street Rail-

way company of Allegheny City was chartered a few days

ago in Harrisburg, Pa., with a capital of :5>6>ooo- When
the road is completed it will be a feeder to the Pittsburgh,

Allegheny & Manchester railway system. The latter cor-

poration is now rapidly transforming its road into an

electric motor system. The power house, a large and

magnificent structure, is being erected and it is expected to

be far enough advanced to receive the machinery by the

first of the new year.

The Derrj' Electric Light company of Derry, Pa., has

been granted a charter at Hairisburg, and the organization

will immediately start in the electric lighting business. It

is stated that the company will furnish the lighting for the

streets in Derry.

The tracks for the Braddock .^ Turtle Creek Electric

road are now being laid and the work on the power house

is also being hurried. This is an electric road which is to

connect Braddock with Wilmerding, Pa., the town com-

pletely built up with Westinghouse interests. The West-

inghouse Air Brake company has shops there which are said

to be the finest in the world.

Electricity is now being employed in this part of the

country in the process of drilling oil wells. This new elec-

trical device, for which a patent has been granted to a

Wesley Webber, has the object of entirely supplanting the

heavy tools and performing in a scientific manner the work

which has hitherto been accomplished in a very crude way.

The device is composed of a series of motors, placed in

tandem and connected to one ansther, so as to practically

form one motor. The reason for using the motor in tan-

dem is to get the power within a six inch diameter, so that

the entire mechanism, which looks like the common boiler,

can be lowered in the well and the power applied direct at

the bottom, which is the true place of resistance in "mak-

ing a hole." Projecting from this motor tandem is a rod,

which resembles a piston rod, working in and out of the

cylinder; upon this rod the drill bits are firmly fastened

and then the apparatus is lowered into the well in the ordi-

nary manner. The mechanical construction and action of

the apparatus is a close resemblance to the street car motor.

A number of tests, which have been made with the electric

oil driller, were pronounced to be entirely successful.

The electric fire alarm system of this city is being re-

newed now. Morris Mead, the superintendent of the Bureau

of Electricity, expects to have the finest fire alarm office in

the country and furnished with the most complete electric

fire alarm system. E. 11. K.

THE ELECTRIC MOTOR.
An extensive electric railway system is in course of con-

struction at Savannah, Ga.

The Stynepuxent Beach company, Ocean City, Md., will

build an electric railway at that resort.

A stock company, capitalized at .$20,000, has been
formed at Palestine, Tex , to build an electric road.

Coleman, Bush i\: Co. of Louisville, Ky., contemplate

the construction of an electric streetrailway to Jacob I^ark.

The Galveston, Tex , Rapid Transit Beit Line company,
lately chartered, has not yet decided on motive power, but

prefers electricity. The capital stock is ^100,000.

An electric railway, six miles in length, will be con-

structed at St. Augustine, Fla., by the Electric Belt Line
Railway company, recently organized by I-Teth Canfield, C.

D. Blauvelt and George Old.

The Accumulator company of New York will exhibit an

Edco car at the railway convention at Buffalo, D. H.
Bates, vice-president, representing the company. The
Electro Dynamic company of Philadelphia will be repre-

sented by W. W. Griscom. president, an<i E. A. Scott.

THE ELECTRIC LIGHT.
The gas company at Richmond, Va., proposes to put in

an electric plant.

The Sumter, S. C , Electric Light company will increase
its capacity and improve its station materiallv-

An electric light plant will be installed at Henrietta,
Tex., by a local company engaged in public works.

The Emperor of Austria has decided that the electric

light shall be introduced into his palace in Vienna, the
Hofburg, where till now wax lights have generally been
employed for the purpose of illumination. About S.ooo
incandescent lamps will be required to light the building
throughout.

Official statistics show that the electric lighting installa-

tions in Prague last year comprised 8,365 incandescent
lamps and 143 arc lights, distributed among factories, the-

aters and restaurants. The current was obtained from 47
dynamos. Steam engines and gas engines supplied the
motive power, the gas engines being in the proportion of

23 per cent.

The Hawkeye Electric Manufacturing company. Dav-
enport, la., has received an order for a 600-light plant for

Greenfield, la. The city council has decided to engage in

electric lighting on its own account. The Richmond, Ind.,
Electric Light company has ordered a Hawkeye incandes-
cent plant. The Hawkeye company has also completed
a plant of 600 lights at Sigourney, Iowa.

Electric light plants are proposed at Hyattsville, Md.;
Ifinton, W. Va.; Carrollton. Ga.; Darien, Ga.; Lakeland.
Fla.; Lake Charles, La.; Catlettsburg. Ky.; Frankfort,
Ky.: Peach Orchard, Ky.; Fenton, Mich.; So. Denver,
Colo.; Modesto, Cal. Extensions are contemplated at

Sumter, S. C, by the Sumter Electric Light company. n.nd

at New Orleans, La , by the Louisiana Electric Light com-
pany.

The incorporation of the following companies is reported

:

Derry, Pa., Electric Light company, capital stock jSs.coo;

incorporators. G. F. Huff, A. O. Caven and E. Pitcairn.

Orangeburg, S. C, Electric Light & Power company; cap-
ital stock, $3,000: Charles Cope, secretary. Titusville.

Fla., Electric Light company; capital stock, $10,000; sec-
retary, S. F. Gray; Hazeltine Electric company, St. Lou^s,
Mo.; capital stock, $650,000; incorporators, C. W. Haz-
eltine, G. W. Parker. D. R. Russell.

THE TELEGRAPH.
Since the adoption of the typewriter by the United Press

great speed has been attained in the transmission of press
dispatches. On Tuesday night, =a^s the Rochester Herahi,
the report of the senate proceedings, including speeches by
Senators Carlisle. Allison, Aldrich, Morgan, and others,

and making in all about 2,500 words, was transmitted on
the state circuit and received in the office of the Morning
Herald m 43 minutes. The sender at New York was John
G. McCloskey. This is at the rate of about sixty words a

minute. The amount handled during an ordinary night of
seven hours on the circuit referred to is about 15,000 words.
The typewriter service was regularly inaugurated by the
United Press on its state wire in May. The speed is con-
stantly increasing as the telegraphers become more accus-

tomed to the use of the machines, and it is expected that

it will be possible soon to achieve still better results.

Miscellaneous Notes.

The Franklin Institute announces three lectures of un-
usual interest for the season of 1S90-91. Prof. Elihu
Thomson will lecture on "Induction of Electric Currents
and Induction Coils." Dr. Louis Bell has selected for his

subject "Electricity as the Rival of Steam." "Possibili-

ties of Applied Science" will be treated by Oberiin Smith
of Eridgeton, N. J.

The StilwelliS: Bierce Manufacturing company of Dayton,
Ohio, has brought suit in the United States Court against

the S. N. Brown company, wliich is using a Hoppes live

steam purifier. The Stilwell tV Bierce Manufacturing com-
pany claim that the Hoppes purifier is an infringement of

the Stilwell purifier patents. The complainants own all

the Stilwell patents for heating and purifying feed water
for steam boilers, and manufacture the Stilwell exhaust
heater and the Stilwell live steam purifier.

At the meeting of the council of the American Institute

of Electrical Engineers September 16, Messrs. E. M. Bar-

ton, A. H. Bauer and E. M. Izard of Chicago, were ap-

pointed a committee of three to represent the Institute at a

meeting of various engineering societies to be held in Chi-

cago r)ctober 14, under the auspices of the Western So-

ciety of Engineers The object of this meeting is to or-

ganize an International Engineering Conference, to be

held in conjunction with the Columbian Exposition in

1893.

Personal Mention.

J. C. Rohey, manager of the Decatur Electrical Works.
Decatur, III., was in town last week.

Col W. P. Hix, one of the most popular and successful

of the Edison special agents, is lying ill at the Xew N'ork

hotel. New York. Mr. Hix lately returned from San
Francisco, where he had been spending some months.

A. H. Reece. for some time special agent of the Edison
(General Electric company, with headquarters in Chicago,

has been appoinied general district agent of the same com-
pany, for the Pacidc coast district, with headquarters at

San Francisco. Mr. Reece represented the Edison com-
pany in St. Louis for five years, and goes to his new posi-

tion equipped with a valuable and extended experience.
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\Vm. M. Porter, who has had charge of the Edison

Ceneral Electric company's business in l^etroit. has been

appointed slate agent for Michigan. Mr. Porter received

his education in the electric lighting business a number of

years ago, serving an extended period in the shops of the

Ifrush Electric light company of Cleveland. He is some-

what of a pioneer in the electric lighting business, having

erected the Brush central station in Detroit at a time when
electric lighting was scarcely known in that state. Mr.

Porter built the Detroit Brush plant when no insulated wire

whatever was u«d Bare wire only was then in use and

that was cirried over the tops of buildings in the most ex-

I>osed manner possible, and still no accidents occurred.

Business Mention.

The'-aynor Electric company of Louisville. Ky., has

received contracts to construct the fire alarm system at San
Antonio. Tex.

The Clamewell Fire Alarm Telegraph company, New
Vork, ha; been awarded the contract for the police signal

system at Atlanta, Ga.

The Kiver & Rail Electric Light company of New Vork
has issued a neat price list of storage batteries for phy-

sicians' and surgeons' use. The company reports an ex

i.ellent business.

The Crosby Electric company of New York is pushing

its dr>- batteries, and is securing large orders. These bat-

teries are specially adapted to electric bells, annunciators,

telephones, gas lighting, electric clocks, medical, electrical

purposes, etc.

The National Electrical Manufacturing company of

Eau Claire. Wis., has just issued a pamphlet containing a

description of the alternating transformer system of incan-

descent lighting which it is making. It is accompanied
by several strong recommendations from users of this ap-

paratus.

The Lynn Belt Line Street Railway company of I.yr.n,

Mass., is attracting considerable attention on account of

its economic operations, made possible by the use of the

New Improved Root Water Tube steam boiler, manufact-

ured solely by Abendroth & Root Manufacturing com
pany, 23 Cliff street. New Voik city. A number of these

boilers have been adopted by well-known cable and electric

street railway companies, who find them very desirable for

street railway plants.

R. T. White will exhibit a full line of railway equip-

mc ts at the meeting at Buffalo, including cable road, ele

vated road, the Daisy chair, the Eureka and Eureka con-

struction, also other novelties in the railway line. He has

lately received large orders from the west and south, and
his work at Peoria, where 3.000 Daisy chairs have lately

been introduced, is most satisfactory. In Newark his rail-

way appliances are being used and railway men are invited

to inspect his systems.

There are many forms of lamp-guards now in the mar-

ket, but some of them need a holder while others have so

large a mesh as to offer but little protection to the lamp.

These two faults have been avoided in the new form de-

signed by (Isorge Cutter, which is really an improvement
Oil Hipvell's expanding wire guard It has five rings

placed close enough to guard the lamp from injury, and is

SO shaped as to fit any 16 candle power lamp very neatly.

The Great Western Electric Supply company is manufact-

uring this device

The Hawkeye Electric Manufacturing company reports

many excellent sales of its electric lighting apparatus and
electric motors The patent sliding switch socket con-

trolled by that company is becoming very popular through-

out the country. The company lately received large or-

ders from Boston. Brooklyn. New York and other eastern

points. The Sioux City Electric Supply company has

taken the agency for the Hawkeye apparatus and has a

creditable exhibit at the Corn Palace now running in that

city. The company has the agency for the Black Ilills

country and is doing a very thriving business.

At the Exposition now being held in Portland, Ore , a

tower, similar in construction and appearance to the one

which was called the "Tower of Light" at the Lenox Ly-

ceum last spring, has been erected, and lighted with Edi-

son miniature lamps. This is set in a large bank of

flowers. The tower and festoons contain about 3.000

lamps of 4-c'indlc power each. The Edison General Elec-

tric company has received a telegram from Portland. Ore..

stating that the lower was completed in time to be lighted

on the opening night and was a great success, giving

entire satisfaction to the management and winning much
applause from the public.

The gathering of electricians at Alexander, Barney iV

t'hapin's salesrooms Monday was notable from the fact

that they were assembled to assure the members of the

new firm of their desire that they might prosper in their

new field as they had while engaged by others. An elec-

trical feast had been prepared and the occasion was
greatly enjoyed. The menu follows: ( )ystcrs, neutral

points; soups, crowfoot zinc, carbon, blue vitriol; tish,

pikes, poles, nippers. Alexite—best vintage. l-".ntrees,

monkey-wrench, pony magnetos, turtle gong; roasts,

joints insulated, spring jack, buzzer. ICxtra dry battery.

I lessert. automatic drops, cones, maple balls; coffee,

porous cups (n"»grounds); cigars, electric club.

The report which was circulated in Chicago last week to

the effect that the Great Western Electrical Supply com-
pany was financially embarrassed was promptly and con-

cluiivcly denied by George Cutter, the general manager of

the company. Fortunately the excellent reputation of the

company and the financial standing of the gentlemen in-

terested in the enterprise are such that a story of the char-

acter circulated received little attention from those who are

well informed on eltctrical matters. The Great Western
Electrical Supply company announces that the policy

which it has thus far pursued will be continued and that

its system of paying cash for all its purchases enables it to

secure advantages otherwise unattainable- Mr. Cutter's

excellent judgment in the management of the company has

brought the establishment to a position in the front rank of

electrical supply houses.

The Ball Engine company report thefollowingshipments

for September: ( >ne i25-horse power standard. Rochester

Street Railway company. Rochester, N. Y.; one 250-horse

power compound. Belt Line Electric Railway company.
Port Townsend. Wash.; two 250-horse power compound
Edison Electric Illuminating company, Brooklyn, N. Y.;

one 150-horse power compound, Olean Electric Light com-
pany. Glean. N. Y.; one 150-horse power compound,
Southern Railway company. St. Louis. Mo.; one 3oo-horse

power compound, Waltham Watch company, Waltham.
Mass. ; one loo-horse power compound, Essex Street Rail-

way company, Salem, Mass. ; one loo-horse power stand-

ard, Essex Street Railway company, Salem, Mass.; one 25-

horse power standard. Edison General Electric company,
Portland Ore.; one 100-horse power compound, Walla
Walla Gas ^^ Electric Light company, Walla Walla, Wash.;
one 60 horse power standard, American Tool company,
Boston, ^L1SS.; one So-horse power standard, Glenwood
Feeble Minded Institute, Glenwood, la.; one 100 horse

power compound, Mohawk ^; liion Gas company, Ilion,

N. Y,;one 150-horse power standard. Central Passenger

Railway company, Louisville, Ky. ; one lOo-horse power
standard. Edison General Electric company. Baker City,

Ore.: two 25-horse power standard, Edison General Elec-

tric company, Portland, Ore.; one 35-horse power stand-

ard, Edison General Electric company, Portland, Ore.

;

one 6o-horse power standard, Harlem Opera House, New
York, K. Y.; one So-horse power standard. Johnson &
Comstock, Binghamton, N. Y.; one 35-horse power stand-

ard, National Needle company, Springfield, Mass.;one50-
horse power standard, J. B. ^an Soiver, Camden, N. J.;
one 100-horse power standard. Harlan & Hollingsworth
company, Wilmington, I>el.; one 60-horse power com-
pound, M. I Shields iS; Co , Moscow, Idaho; one 60-horse

power standard, Haxtum Steam Heating company, Ke-
wanee. III.; one 25-horse power standard, University of

Yirginia, Charlottesville, \'a. ;one 150-horse power stand-

ard, Schuylkil Electric Railway company, Pottsville, Pa.

;

one 80-horse power standard, Morris Park Club House,
Van Nest, N. Y ; one 50-horse power standard, Thomas
Maddock ^S: Sons, Trenton, N. J.; one 35-horse power
standard, Andrew McLean & Co., Passaic, N. I.

Electrical Patents.
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1S3. Electric Merer. Richard N. Dyer, East Orange,

N.J.
203. Method of Adjusting Watches. Ceorge li.

Hunter and Frederick 11. Corthell, Elgin, III.

204. Method of Adjusting Watches. George E.

Hunter and Frederick H. Corthell, Elgin, III.

205. Apparatus for Adjusting Watches. George K.

Hunter and Frederick H. Corthell, F-lgin, III.

206. Apparatus for Adjusti.ig Watches. George E.

Hunter and Frederick H. Corthell, Elgin, 111

210. Electric Street Car. Luther H. Leber, Pitts-

burg, Pa.

226. Electric Illuminated Letter. James A. Mc-
Eiitee, Chicago, III.

259. Electric Motor < "learing. Joseph J. Sprague,

Carthage, Mo.

272. Distribution and Regulation of Electric Cur-

rents. Fran/ Wilking, Berlin, and Hermann Mulier,

Nuremberg, (iermany.

293. Coin-operated Telephone Attachment. Herbert

F. Dugan. San Francisco, Cal.

307. Automatic Telegraphy. David Kunhardt,

Aachen, Germany.

311. .Vrtificial Ground and Compound Metallic Cir-

cuit System. Charles l'^ McCluer, Richmond, \'a.

The invention consists in the combination with a

system of line wires, including translating devices, of

a common return conductor insulated from the earth

and connected to the terminals of the line wires and of

such low resistance or high conductivity as to offer

only a fractional portion of the resistance offered by
the wires first mentioned to the passage of a current.

,324. Electric Cut-out. F^lmer I^. Bailey, Everett, and
(ieorgej. Galbrailh, Boston, Mass.

.330. Electric Cable. David Brooks, Jr., Philadel-

phia, Pa.

,348. Apparatus for Operating Signals. .Samuel L.

Powell. Lewistown, Md.

352. Electric Hand-switch. Joseph W, Battershall,

Attleborough, Mass.

.35S. Electric Railway System. Charles K. Harding,

Atlantic, Iowa.

The invention embraces as one of its principal feat-

ures an insulated continuous main or supply conductor,

a series of exposed separate insulated conductor sec-

tions arranged parallel with the continuous or supply

conductor, traveling contact devices on the vehicle for

taking the motor current from the said sections and
eleclfo-magnetic contact devices for bringing the said

conductor sections separately into electric connection

with the continuous or supply conductor.

,359. Electric Snap-switch. William llochhausen,

lirooklyn, N. N'.

.3f)0. Dynamo Electric Machine. William lloch-

hausen. lirooklyn, N. "S

.

Claim twenty-eight reads as follows:

"The combination, with the connected journal bear-

ings and armature shaft, of insulating material for

insulating the bearing from the field magnet frame."

4';7,362. E'ectric Cut-out. William \. Jenks, Nyack,
N. Y.

437.3^3-
tand,

437.3(>y-

Lightning Arrester.

Pa.

Harry M Kalbach. Asli-

\rnold Tschira, Freiburg.

James J. Wood,

Boston,

I-llectric Alarm,
(iermany.

437.387- Magnet Winding Machine.
Brooklyn, N Y.

437.393- Galvanic Battery. I',dward IL Crosbv,
Mass.

437'397- Lightning Arrester for Fire Alarm Boxes. Rob-
ert Hudie. Allegheny, Pa.

437. 4t-. Rheostat or Rheotome. Marcel Deprez, Paris,

!' ranee.

437,422. Telegraphy. Thomas A. Fldison, Menlo Park.

N.J.
1 he last claim is given:

"The combination, with the main and artificial

tines, of an induction equalizer composed of magnet
coils in said lines, and an armature or core adjustable
with relation to said magnet coils to vary their relative

inductive action upon said lines."

437,42s. Propelling Device fir Electric Cars. Thomas
A. Edison. Llewellvn Park, N. J.

437,415. Conduit for Underground Wires. Thomas M.
Morton, Baltimore, Md.

437.4^9- tlaK'anic Battery. CustavA. Liebig and Charles
Willms, Baltimore, Md.

437.501. Electric Generator. William M. Mordey, Lam-
beth, England.

437,502 Arc Lamp. John A. Mosher, Abilene, Kan.
Claim six reads:

"In a feed-controlling mechanism for electric lamps.
a wheel formed with pockets, combined with a metallic

band around the periphery of the wheel and sealing the
pockets, substantially as described.''

437.510- Feiegraph Key. Arthur F. Purdy. Lawrence,
Cal.

437.512. System of lilectrical Distribution. Frank B.
Rae, Chicago. III.

The object of the invention is to provide means
whereby currents of various electromotive forces may
be taken from a single electro generator, which cur-

rents may be in the form of continuous currents and
entirely independent of each other, and may be utilized

for various and different purposes and joined in differ

ent circuits, as circumstances may require.

437.513- Electrical Switch. Frank B. Rae. Detroit.

Mich.

437,516. Switch Board for Electric Lighting Systems.
Robert F. Sawyer, Chicago. III.

437.526. Lightning Protector for Oil Tanks. Henry W.
Spang, New York, N \'.

437.533- Support and Insulator for Suspended Conduct-
ors. Charles J. Van Depoele, Lynn, Mass.

437-534- Upward Pressure Contact Device for Electric

Railways. Charles J. Van Depoele, Lynn, Mass.

437.535- Motor Truck for Electric Railway Cars. Charles

J. \'an Depoele, Lynn, Mass

437.5^8- E ectric Conductor. Edward Clark, Newburg,
Orange County, N. Y.

437.570- Welding Metals Electrically. Charles L. Coffin,

Detroit, Mich.

I'harles43 ,571. Process of Electrically Welding Metals
L. Coffin, Detroit, Mich

437.*Ji3' Switch for the Moving Contacts of Electric kail-

ways. John W. Murray, Saginaw, Mich.

437,632. Insulated Wire. Charles F. Spiitdorf, New
York, N. Y.

4,i7.'^'54- Electric i-'orging Apparatus. George Lauder
and James 11. Simpson, Pittsburg, Pa.

Claim five reads;

"In apparatus for electrically forging metal, a trav-

eling clamping device consisting of the combination of
a box adapted to receive and hold a metallic bar or

blank, a movable side, one or more eccentrics set in

the box and movable so as to clamp such bar or blank,

and an electric circuit,"

437.661. Motor Truck for Electrically Propelled N'ehicles.

Frank B. Rae, Detroit, Mich.

437.662. Automatic Switch for Slationar)- Motors. Fr.mk
11. Rae. Detroit, Mich.

The fifth claim is as follows:

"In an automatic switch device for electric motors,

the combination, with a pivoted break switch having
extensions, of a pivoted switch lever having an exten-

sion engaging the extensions of the break switch, an
electro magnet controlling the movement of said switch
lever, and a spring for retracting it to its normal
position,"

437.663. Armature for Dynamo Electric Machines and
Motors. F'rank B Rae, Detroit, Mich.
The first claim is given;

".\n armature consisting of a shaft having recesses

in which are secured the non-magnetic splines, dis'rs

having notches fitting said splines, end plates, also

having notches, fitting the splines, and nuts mounted
on the shaft and fitting recesses in the end plates, sub-

stantially as described."

437.667. l-^lecirical Switch. Lucius T. Stanley, Brooklyn.

N. ^'., and Flenry I', ('utter, Philadelphia, I'a.

4'17,668. l-ire Alarm Signal Box. lohn Young, ('hicagu
III.
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EtPBENE E. Phillips, President. W. H. Sawyer, JSeo'j and Electrician.

AMEUICAIT ELECTHICAL WOUKS,
PROVIDENCE, R. I,

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet "Wire, Office and ADnunciator Wire, Rubber Covered

Wjre, Lead Encased Wire, Telephone and
IncAndeseent Cords.

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

p. €. ACKEamd.Rt ABeut.

EuGESE F. Phillips, President. John Cabroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(i,miTE».)

*yict.ryf [St. Gabriel Locks, Montreal, Canada.

— IIANTTPACTUREKS OF —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
cc 99

Insulation Guaranteed Vffherever Used, Aerial, Underground or Submarine,

In a letter from tlie Inspectob of the Boston Fire Underwriters' Union, imder date of March
19, 1686, he saj-s : "A' Thorouglily Keliable and Desirable Wire in JStf'ery Kespect."

The robber nsed in Insulating our wires and cables 1b specially chemically prepared, and is guaranteed
to be waterproof, and ^eill not deteriorate, oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The Insulation is protected from mechanical Injury bj' one or more braids and the
whole slicked with Clark's Patent Compound, "vhich is water, oil, add and, to a very great esteut, Are proof.
Our insulation will prove durable when aU others fail. We are prepared to furnish Single "Wires of all

^oges and diameter of Insulaiion for Telegraph, Telephone and Electric Lights from stocK. Cables made
to order.

EASTERN ELECTRIC CABLE COMPANY,-
^ 61 and 63 Hampshire Street, Boston, Mass.
HENBY A. CLARK, General Manager. HERBERT H. EHSTIS. Electrician

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Oar light Double Dy]iam.a Belts are always made from centers of ^rhole
hides extra stretched.

r W. H. SALISBURY & CO., Chicago, III.

A. H. GARDI2JER CO., Milwaukee, Wis.
TODD & STANLEY CO., St. Looia, Mo.
ENGLISH, MORSE & CO., Kant ae City, Mo.

( Main flonee, Indianapolis.
E. C. ATKINS & CO.A Branch House, Memphis, Tenn.

Chattanooga, Tenn.

•^J^TESI-EXMiT .^G-EXTT3

•!'

AU. SIZES

AND
QnAxrriESMICA

For Electrical Purposes.

EUGENE MUNSELL & 00,
218 Water St., New Tork.

Make

Anythinb
IN .BRA55

TuBMER Brass Works

1 I;A5ALl£ AV£
DHICA&O.

^'^ GROGKER-WHEELER
PERFECTED 3I0T0RS.

Very Slow Speed—Full Power—Perfect KegruTation
Jtorsred JFields, Let into Ease -Self-Oiling

Bearing-s —Self-Centering- Bearings—All
Sizes Both Arc and Incandeseent

—For All Power Purposes.

Acknowledged by the Leading Manufacturing Companies to be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S. S. "WHEELER,

President.
F. B.CROCKER,

Tice-Prest.

NO LOSS OF CANDLE POWER.
FOE PABTIOUT.ATtS WRITE

THE SUNBEAM INCANDESCENT LAMP CO., CHICAGO, ILL .

Is the recognized Best Substitute
for Hard Rnbber in the market, and
used by the leading Electrical Houses
in the country. We manufacture a I

kjnd3 o£

mmm mm\i\,
also Sheets (which can be saweO,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles. Cut-Outs, Bell Boxes,

.
Annunciator Dials and Handles, Push

y / ' \ X Buttons, etc.

We Claim to Manufacture TBE VERY MATERIAL Wanted by the Electric Trade. Send for Estimates and Priws.

THE FIBRONE MFG. CO.,
Office, 3S AVarren St. Factory, 300 and 303 llonree St., NEYV yOBK

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, - - - 1 3 Park Row, NEW YORK.

nLOW/;.

_TBADE MABK.

BRANCHES; Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.

'EVf^TV'V' ELECTRIC MANUFACTURtNC CO.,
'^mJ^W^^r "^^^T ^L MANUFACTURERS OF

aUTOMATIC FlECTBIC MOTOBS
In all Sizes from One-half H. P. Upward.

U^igh Efficiency, Perfect Regulation, Superior Workmanship, Ease of

Management, Remarkable Simplicity, Etc., Etc.

X>7XffAMO ^- ZSZiECTRIC ^ IKIACHINSS
For Electroplating, Electrotyping, Copper Kefining, Etc.

BRANCH OFFICE;
new YORK. 33 Ch'irch St.

KANSAS CITY, Rialto Building.
BOSTON, It! Arch St. PHILADELPHIA, SOS Commerce •«.

NEW ORLEANS, 78 Customhouse St. CHICAGO, 329 Rookery Building.

The EDDY ELECTRIC MFG. CO. Windsor. Conn.
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Established in 1861.

E. BAGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINa.TION

GAS AHD ILECTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH STORE

2134 Michigan Avenue.

MANUFACTURERS OF AND DEALERS IN

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Liylit and Street Eailivay Goods a Specialty.

HEXD FOR CATAI^OGUK AND SPECIAJL PBICES.

Electric Specialties
WE MAKE

Electric Supplies Uniler Contract.

F0REEC4a)BAIN,
O 84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large Dyoamoe and Motors for Special Work
built 10 Order. Coal Mining Hanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

SYNOVIAL DYNAMO OIL.
SECOND TO NONE.

Free from ?nni or acidp. By refliteiing can be
naed continoally, Adooted by the largeat Elec-
tric PlanUot the West.

S. TAUSSIG. Agl.. 45 River St., Chicago.

Writ*' f'T ITlces nnil Samples.

NEW IDEAS DEVELOPED,
Expeifmenlal, Electrical and Model

Work. Contractors for Light Manufac-
turing.

E. D. STIFF &, CO.,

67 S. Canal St.. Chicago.

FOR SAIaE,
Onel5-light 50 TOlt Dynamo
One 26-liglit 50 volt Dynamo
One 50-liglit 50 Tolt Dynamo
One75-light 110 volt Dynamo
One 100-light 110 volt Dynamo
One 150-liglit 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

ELECTRIC MERCHANDISE CO
II Adams St., ^.^^^Z.^.,. CHICAGO, ILL

MANUFACTURERS AND DEALERS IN

Electric Railway Supplies.
standard and Special Devices for use on ail roads

IRRESPECTIVE OF SYSTEM USED.
Catalosnes Famished. Correspondence Solicited

Office and Salesroom, 1 1 Adams Street.

W. R. MASON, - - General Manager.

Stllweli's Patent Live Steam-Feed Vilater Purifier.

Removes all impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

8TILWELL&BIERCBMF6.C0.,

DAYTON, OHIO.
FRANK T. BROWN, Late

PRIRCIPAL EXAMINER ELECTRICITY,

D, S. PATENT OFFICE, ^0-0-

Bntterwortli, Hall, Brown & Smitli,

Patent AttomeyH,
25-26 HONORE BUILDING. - - CHICAGO.

Two complete sets of U. 8. Electrical Patents,

YOU
ni:ike a mistake If vnii don't liuy your Electrical
Supplies Iroui £". & 1'.. Clevelainl, U.

LOOK AT T&IRSK PRICES :

12.00 Dry Batteries, larffe size. W-83; J2.00 Irun Box
Bells. ;t-lncli. -I'Jc ; 75c, Bronze Pusli Buttons, 25c.; 25c
WiMKl Push Buttons, assorted. 1c. ; 50c. Switches, one
point, 10c. ; 10c. Bell Hangers' Staples, per lb. 9a; fl.OO
L£clanche Batteries, best made, 44c.; ^.75 Spark Colltt,

8 Inches, f 1.50; $10,00 Mptllcal Jialterles, ^3.50, Send
for Calaloyue No. o.

Fletciier & Fletciter Electric Co., Cleveland, 0.

EMPIRE CHINA WORKS,
144 to 156 Ureen St., Green Point, Brooklyn, E, D.. N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Siritch Basps. Cat-Oat Boxep, Cleata, Circuit Breakers,
Bashlnea, Knobs and other Insulators.

The >ody of our goods la made non-f ondnctive. Our ware le the moet
(lenee and is consequeDtly 'hn moet non-abeorbent that can be prodaced,
being the TRUE BARD PORCELAIN.

Standard Electric TEST INSTRUMENTS
AMMETERS Aro VOLTMETERS

For Direct and Alternating Currents.

QUEEN'S"
EW PORTABLE TCQTIIIC ^CTC
COMBINATION iCOlllIu OCIO

"V^i-tla Q-a-l-u-arLometers.

^^We pay special attention to recalibrating Ammeters and
Voltmetere,

Send for Catalogue 1--GG of Electric Test Instruments.

QUEEN £ CO., PHILADELPHIA.
W. D. Sargent, Presldf nt. John A, Barrett, Vice-President and Cons. Electrician.

E, H. Cutler, Treasurer and Manager. Frank A, Ferret, Electrician.

THE ELEKTRON MFG. CO.
79 and 81 Washington St., Brooklyn, N. Y.,

f

-JLANUFACTUREBS OF THE -

FERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

HIGHEST jgni MiM FieM Mapets

AWARD mr—'T^TOT~-~^ "^ ^^™^'^ CHARCOAL IRON,

^Hi ^.aiDBI^uI^uL '/kv
by means of which

tmP*^^^HitK.tP^^uMk Higher Efficiency, Closer Regulation,

PARIS wBf*''"^MPaX\v^^^Br ^'"' Slower Speed

EXPOSITION. Are obtalnrd tlian In possible
oiherivlNe.

Automatic Motors oi all sizes and for all pur.
poses, Automatic Dynamos
for Incandesceirt Electric

- .— o lJglittnif, Isolated Plants
"fur Stures. Factories, etc,

aspcclalty. Moisture-proof
Motors and Dynamos for
use In Mines and damp
places.

G. A. HARMOUNT,
MANAGUR

MONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WHOLESAIE DEALER IN GENERAL

ELECTHICAL SUPPLIES.
^BK@ WESTEItN AC.KKT FOK

ALFRED F. MOORE
(KST.VBLISHEI) JSOT.

.

ELECTRICAL WIRES AND GABLES.
KIcclric Light, Annuuciator and Oirice Wii'fis. Inciindusceut and Buttery Ci)rdS;

fiicl, every kind of Wire known lo the Klt-utiiunl Trade.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEL.!:-BRAXED IVAXER 'WIIEEE as particularly adapted to their use,

on account of its remarka.1>Iy steady motion, hicrb Speed
and g-reat Efficiency, and large Capacity, for its diameter,
being donble the PoAver of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is witliout an an equal, producing the highest per cent, of use-
ftjl effect guaranteed.

!*EaJD FOB CATALO<;rE A\D PARTICUIiARS.
Our Horizontal "Victor" is highlv recommended, as no geaii are required,

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12-inch VHCXOKXURBII^ES arranged on a horizontal shait. with Cast-Iron Flume, Draft

Tubes. End Bearings for Shaft, and Driving Pulleys complete, atl mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

-GRADEmms^^^Mn^^f^ L̂LGHTINi

BLECKERT & NELSON,
MANUPACTITREES OP

Electric Lipt and Combination Fiitnres,

We makea ppecialty of fnrniBMog the trade with
Electric Brackets, Electroliers, Poitables, Com-
bination Brackets, and email fixtures of all kinds.
Being manufacturers we can give loweat prices.

OFFICE AND rACTORT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Clrcnlars.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Complet

NGLISH, MORSE & GO.

WM. a- TTIRKER. J. LB8TBB WOODBKIDQE.

WOODBRIDGX: & TURNESR,
Electrical Engineers and Contractors.

COMPIiETE BttUIPMBBT OF EEiECTBIC BAHiTVAirS.
Steam Plants for Electric Ligtit and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Submitted.
74 CortXo,3a.<3.t Stz-eet. lO'e-csr ITorls..

ELECTRICAL WOOD.

Telegraph.
Telephone
Electric liight

c. H.

CROSS L ARMS

HOLMES & CO.,
Kooni 410, Com'l BId'j

LAWIINAB FIBRE
A peifect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically Indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St,, Boston, Mass.

Incandescent Lamp Co,,
191 2-19 1 4 Olive Street, St. Louis, Mo..

fflLANirrACTUKEBS OP

IHCtNDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send Qs a trial order. Satisfaction GDaranteed.

Brush Copper, Commutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Office and Factory, NORTH EAST, PA.
Fastem Sales Office, 35 Broadway, NEIV YORK.

Western Sales C ffice, 225 Beatborn St., CHICAGO.
North \restern Sales Agent, G. W- 'Willtams, OETROIT, MICH.

HOI-IIES, BOOTH <fc HJLYDEITS,
FACTORIES: WATERBURY, CONN.

nAKTTFACTVBBBS OF

BARS AND INSXJIiATXSD TTITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomeljr finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
25 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of X^:K::^.A.^r£]S, nor to submit to Dictation regarding where they shall
purchase goods,

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE WORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHIi, PA.

DOUBLE ARC LAMPS.
No finely geared clock work. No close fitting sliding solenoid cores.

No steel pinions or pivots to rust and stick. No gearing to clog with dust.

Practically and Theoretically the simplest and best constructed Double Arc Lamp.

The ONLY DOUBLE ARC LAMP MANUFACTURED for both High and Low Tension Currents.

We offer to furnish Companies using high or low tension systems with new double arc lamps, guaranteed to work satisfactorily, ard
with guarantee against less on account of suits for alleged infringement of patents.

WESTERN ELECTRIC COMPANY,
CHICAGO, KEW YORK, liOXDOX, ANTWERP, BERI,ri!lf, PARIS.

The New American Turbine Water Wheel.
PAETIOULAELY ADAPTED TO DEIYING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its Ugh efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

Prun Cnp PATAI flPIIF illustrating various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO |^ Jt ^M i^^^ |^| ^^

STOUT, mililiS & TEJHPIiE, l^ #% T IwIMjWb

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic of

the Past, that vanishes before the new

"Triple" Carbon Lamp
UiPIED FOR ALL DAY OK ALL NIGIT LIGHTINC.

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Send for Further Particulars to the

SPERRY ELECTRIC CO..

19.'> to 207
CASIAIi (ST.,

CHICAGO.

SPEAm& TUBES M WHISTLES,
Oral, Electric, Pneumallo, and Mechanical ^

ANNUNCIATORS AND BELLS,

W. R. OSTRANDER & CO.,
2 1 , 23 and 25 Ann St. New York.

Factory, 14^1 and 1463 DeKalb Ave, Brooklyn, N. V,

^y~ Send for New Catalogue, out August 1st.

^"'EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

EliECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE,
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The EVANS system of DRIVING DYNAMOS.
^ UST OV PARTIES ^VHO HAVJE ADOPTED THIS SYSTEM:

City of Boston, Water Department, Chestnut Hill, Mass.
City of Boston, Sewerage Department, Dorchester, Mass.
Pettee Machine Worlis, ISewton Upper Falls, Mass.
Morgan Engineering Co. , Alliance, Ohio.
Fltchburg Steam Engine Co., Fitchburg, Mass.
Portland Steam Packet Co., S. S. Portland.
Metropolitan Steamship Co., S. S. H. M. Whitney.
Chas. L. Seabury, yacht " Aztec."

Shoe and Leather Exchange, Boston, Mass.
Cocheco Manufacturing Co., Dover, K. H.
Hospital Cottages for Children, Baldwinsville, Mass.
Pennsylvania R. R. Co., Shops, Altoona, Pa.

Steamship Naugatuck.
Vanderbilt Building, New York.
AVilliam Tod & Co., Toungstown, Ohio.

Am. Waltham Watch Co., Waltham, Mass. Seamless Rubber Co., New Haven, Conn.

C. F. Hovey & Co., Boston.
P. S. Malcolm, Portland. Oregon.
Chatham Hotel. Chatham, Mass.
Waltham Gas Co., Waltham, Mass.
Union Electric Light Co., Franklin, Mass.
Florence Electric Light Co , Florence, Ala.
Hutchinson Water, L'ght & Power Co., Hutchinson, Kan.
Walworth Light and Power Co., Boston, Mass.
North Attlehoro Sleara and Electric Co., Attleboro, Mass.
Jamestown Electric Light and Power Co., Jamestown, N.
Weymouth Li»ht and Power Co., E. Weymouth. Ma?s.
Leavenworth Electric Light Co., Leavenworth, Kan.
WllUmanlic Eleclric Light Cj., Willlmantic, Conn.
Towarda Electric Light Co., Towanda, Pa.
M. C. D!zer & Co., Weymouth, Mass.
Derby Gas Co. , Derby, Conn.

THE EVANS FRICTION CONE CO., 85 Water St., BOSTON. Send tor Cata-
logue D.

'-'"*Patent;!^-

'fTEHTNo373,064^

DR. BASSNER'S
I DRY battery!

Q:;Q:D::o::o::Q::a:aoB::oBo 0.©n:o:© ©;:o:o::o:!

FOR OPEN CIRCUIT WORK.
Tlie Batteries are now made in tlie following sizes:

No. Heibht. Width.
18. RECTAi^GnLAR (Double Cell), 7^ in. 3f in. s 3+ ''n,

17. ' 7i '
•

1 6. Cyldjdrical (Enameled), 7
15. " 7

10. ' 5+
19. Oval, 6|

, 02. rectangui.ae, 4*

H " X n "

3 In. diam.
3
3
3| in. X 1^ in.

2i ' xli '

A. SCHOVERLING, Sole Agent and Manufacturer,

111 Chambers St., New York.

HILL
Clutch Works,
CLEVELAND, O.

COPTKIGHTBD BY H. W. HILL.

EASTERN OFFICE.
ISCortlandtSt., - NEW YORK.

Engineering Office: 146 Franklin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
28 So. Canal St. 305 Kaaota Building.

KANSAS cmr:
12S1 and ISH Union Avenae.

ELECTRIC LIGHT PLANTS
DesigDed, Erected and FDrnished.

Send for new Catalogue Power
Transmiseion Machinery,

John A. Roebling's Sons Co.,
AC^HO'TTF.^LOrF-CrZl.XSXl.S OIF

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSEATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, CHICAGO, ILL.
Works, Trenton, N. J. GEO. C. BAILEY, Manager.
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THE BUTLER HARD RUBBER CO.,
33 DVdCorcer Stroot, KTo-w

' Pei!>8El!«H SFPERIOR ADTANTAeKS IX THE MANCFACTCBE OF -

Egpecially 171 articles adapted to electrical industries, having obtained the sole right to manufacture HAED
RUBBER under the valuable Patents granted to WILLIAM KIEL.

All operations of sawing, cutting, turning and polishing our new standards of

fiU p pT D ^\O A MQ TM D | M ^\ can be performed with a large reduction In the wear and tear of tools, and considerable saving of labor.
**^^? '* ^^ "^ ^ " *^ ** * " ^^ Our new standards are of a richer black throughout, not subject to change in color, are tougher and
more flexible, do not become brittle "n'ith age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also ofter advantuvres in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
Mtill remain the most satisfactory and cheapest in the market, nneqnaled for strenetb, durability, insulation and resistance to acids.-

HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOK tiAXE BY THE CBKTKAL, ELECTKIC CO., CHICAGO.
-cni^in-' A :BIjTgiTT"g!I3 1867.

FRANKLIN S. CARTER. 1

CHAS. M. WILKINS, [ TRADING AS
E. WARD WILKINS. ) PARTRICK& CARTER,

MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

SOLE PBOPBIETORS OF THE

NEW FATBNT NEEDLE ANNUNCIATORS, WITH GUEST CALL AND FIRE ALARM SYSTEMS.

We mak a Specialty of Supplies for Hotel and House Wort 114 S. Second St., Philadelphia, Pa.
Catalogues and Discount Slieets will be sent to those in the trade upon receipt of application and business card.

CLEVELAND,
OHIO.

Manufacturers of Electric laight Carbons and'^Battery Material.
THE STANDARD GARDON CO.,

THE SCHUYLER
STTSTIEJiyC OIF

ARC LIGHTING
CONTAINS THE FOLLOWING IMPORTANT FEATURES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof against a burn-out.

A Pure White Steady Light.

M SCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

THE FOREST

LAMP HANGER.

ADVANTACES.

Lamps when In position snpportel entirely by

cross wire or cable.

Cord is nsed only wben raising or lowering

Lamp Insulated from hanger.

No strain on lamp connection.

No danger of lamp dropping by breaking or

cntting of cord.

Ease of operation.

Low price.

MANUFACTURED BY

Forest City Electric fforts.

GENEVA, O.
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TRADE HARK. WRITE TO US FOR THEM.
Dealers in ZSverytbing XSItZSCTRICAIx.

okoniie^^wanson
3(|yTHERN ELECTRICAL SUPPLY CO., loctrm, ST. LOUIS, MO.

Okonite and Candee

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We Will Send Free, Catalogue E.

Which shows prices of, and experiments with

Edison Lamps, and gives directions

How to Make a Cheap Battery,

And how to operate them. Any intelligent boy can
operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

BARNES' FOOT
POWER LATHES.

Barnes' Foot Power Lathes, 16 different
stj-ies and sizes, suitable for all classes of
work from the Blacksmith to the Jeweler.
There is no application of foot power

eqnal to the Patent Velocipede, used with
these lathes. Thousands of them are in

practical use in the shops of metal and wood -workers.

L. G. Woolley, of Grand Rapids, Mich., savs: "1 wish t« say
that 1 have owned and used two of your No. 6 foot power lathes
now about five years. The tools have been put to hard and con-
tinuous work in my laboratory, and it Kives me pleasure to say

i that up to this time, no repairs of any kind whateverhave been
needed. Indeed the tools are nil and more than what you claim for them.

My time is devoted exoluHively to invention and experimental work in electricity- In doinp this it is neces-
sary to have accuracy, and wide range of adaptation to different work. Your excellent lathes and superb foot
power is all that could be desired by any one in need of a first-class tool."

Send for catalo^e of wood aiid metal workers' outfits.

W. F. A: JOHN BARNES CO., No. 7^1 Raby St., Rockford, 111.

SAFETY SEAMLESS bubbeb cdyebed WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eighth St., ST. LOUIS.

EXCELSIOR ELECTBIC CO.
JHAKITFAGTirREKS OF

Arc and Incandoscent Apparatus
FOR LIGHTING,

Arcilncandescent Motors,
Electro-Plating and Electio-DepositioQ HachiQes.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REODIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC BEGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

WESTERN OFFICE: NEW -S-QRK OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL. 115 BROADWAY, NEW YORK.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over lO.OUO Motors in actual operation.

DF«.A.Kr OXJTiF'ITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

> Equipment 01 Machine Shops, Print"

ing Offices, Factories and Entire
Buildings with Electric Power.

HEW EHGL4HD OFFICE, 63 OllYer St., BOSTOH. PHIL&DELPBIA OFFICE, 38 S. Fourth St. CHICAGO OFHCE, Phoenix Bnilding.

0. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

3Xr3E3^V«r

JOHN STEPHENSON CO.,
i_ns^nr:EiZ),

ZTEIV YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
CARS ADAPTED TO ALL SYSTEMS.

Edison Manufacturing Co.,
EDISON-LALANDE BATTERY.

(UNDER AUTHORITY OF THOMAS A, EDISON.)

-MAKVF.lCTl'RERS OF-

Primary Batteries for Tele-
graph "Mains" and

"Locals,"

Electric Motors, Telephone
Transmitters,

Electro- Plating, Electro-
Medical Instruments,

Annunciators and Burglar
Alarms,

And all Classes of Closed and
Open Circuit Work.

ATORS.

.ave sold to
Baltimore,
V-ailways.
S%t their

*e the
Jltes.

Ved
l?e

EDISON-LALANDE BATTERIES IN THE WESTERN UNION
BUILDING.

The recent fire in the Western Union Building in this city, as
onr readers are aware, completely wiped out the buttery
plant, including both mains and locals. Recognizing the
value of the Edison-Lalande Battery, especially for local work and
its superiority over the ordinary blue-stone cell for this purpose,
the Western Union Company late on Saturday afternoon, the day
after the iire, ordered twenty cells from the Edison Manufacturing
Co. It was too late to get anything expressed that day, but with
hia characteristic energy, Mr. James F. Kelly, general agent of
the company, had the cells brought on from the factory by
wagon, accompanied by Mr. Gladstone, superintendent of the
factory, who set them up in the Western Union Building that
same night.

On the followingday 50 more were delivered and since then
about 280 cells have been set up. These have replaced over IGOO cells
of ordinary hlue-slono battery, which would have been necessary.

The rapidity with which the Edison-Lalande battery can beset
up and its immediate readiness for maximum worli were thus
brought out with great prominence on this occasion, and the
promptness of the Edison Manufacturing Company in meeting tlie
djraand made upon them waa no doubt appreciated by the
"Western Union authorities.

^,

,S*WSCNCANDESCEKT LAMI»

'V<nd 1914 01ivrj#-*

All dealers in Electrical !!l»applics keep, or Hhonid keep, tliCNc CcIIm in Ntuck. It' unable to parclia»«e from dealers in yonr
vicinity, conimnnicate with

JAMES F. KELLY
General Sales

I Ae^ent 1 9 Dey St., NEW YORK.
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NOW READY! NOW READY!!
Third Edition Hyasuno Tenders' Hand-Book, with moonlight schedule for 1890. Second Edition Incandescent Wiring
Hand-Book with additional chapters. An astonishing record: The rapid and continued demand tor Lieut. Badt's prac-
tical hand-books has compelled us to print Fifteen Thousand copies within Eighteen months, as follows:

Dynamo Tenders' Hard-Book, 1st Edition 2,500 Copies.
' 2d " 2000
" 3d " (Just i-eady.) 2,000

Inopndescent Wiring " 1st " 2,500 "

. . .(Just ready.) 2,500 Cop'es
2,.50O

1.000

Total within Eighteen months • 15,000

Incandescent Wiring Hand-Book. 2d Edition.
Bell Hangers' " " 1st "

"
.
" 2d ' .

Beli Hanger's Hand Book.

BY F. B. BADT.

PRICE $1.00. 106 pages, 97 illustra-

tions, flexible cloth binding, type page

51x3 inches. Eirst edition exhausted, sec-

end edition no"w ready, making a total of

3,250 copies printed to date. Just the

book for people engaged in selling, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or Are alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. etc.

TABLE OF CONTENTS.
VOLTAIC ELKCTKIOITT.

Contact Series.

"The Voltaic or Galvanic CeU.
Generation of Current.

Local Action.
Polarization.

DESCRIPTION OP EATTERIB8.

The Smee Battery. The Grenet Battery.

The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Carbon Battery.

Nickel Plating Battery.

Fuller's Mercury Bichromate Battery.

The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

Classification of Batteries.

ELEMENTAKT DATA.

The Electric Current.
Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Coimectlng Batteries.

Cells Cormected in Series.

Cells Connected in Multiple Arc.
Recapitulation.
Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Coils.

Electric BeUs.
Single Stroke Bells.

Long Distance Call Bell System.
Push Buttons.
Buzzer.
Indicating Box Bell,

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess System.
The Western Electrio Company's System.
The Double Wire System.
Partrick & Carter System.
The Electro-mercurial Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gas Lighting Apparatus.
Portable Gas Lighters.
Apparatus for Public Buildings.
Apparatus for Residences.

A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

KtTNUING ELECTRIC WIBE8.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators.
Best Time for Wiring.
Extra Insulation.

TESTING INSTEU1IENT8.

Detector Galvanometer and the Magneto
BeU.

Tests for Faults.

Bell Hangers' Tools.
Wire Tables. ~ '

Specifications for Wiring a Hotel.

Dynamo -Tenders' Hand-Book.

BY F. B. BADT.

PRICE $100. First and second edi.

tions exhausted ; third edition now ready,

making 6,500 books printed to date, con-

taining additional pages and moonlight

schedule f jr 1890. 93 pages, 70 illustra-

tions, flexible cloth binding, size of type

page 5*x 3 inches. Designed for dynamo
tenders and linemen, stationary and ma-

rine engineers. Just the book for men
who wish to learn how to operate and care

for electric light installations. The only

book of the kind in the English language.

TABLE OF CONTENTS.
ELEMENTARY DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.

Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OP POWEK.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.

Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINES.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Slatting a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets.
Testing the Wire Coils of a Dynamo for

Contact against Iron.

DISEASES OP DYNAMOS.
Non-General ion of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
Trimming and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series MuUiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.

Ground Detector.
Switch-Board.

CIRCUITS OR LfiADB.

Outdoor Leads for Arc Lighting.
Outdoor Leads for Incandescent Lighting.
Arc Circuits inside of Houses.
Incandescent Circuits inside of Houses-
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMULATORS.— DESCRIPTION AND OPER-

ATION OP ACCUMULATORS.
SAFETY REGULATIONS.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

Incandescent Wiring Hand-Book.

BY F. B. BADT.

PRICE $1,00. Type page 5^x3 inches,

fltxibi- cloih binding, li pages, 41 cuts,

and 5 tables, three of which are 12x18
inches. These tables give at once and
without any calculations, the size of wire
rpQu re<^ 'n ea'^h case for any percentage of

loss. First edition exhausted, second edi-

tion containing additional matter now
ready, making 5,000 copies printed to date.

A timely book, containing full Illustrations

for incandescent wiring and complete in-

formation concerning methods of running
wires, location of safety devices, splices,

insulation, testing for faults, wire gauges,
general electrical data, calculating sizes of
wire, wiring of fixtures, elevators, build-
ings, isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire Syslem.

METHODS OP RUNNING WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building is Being Con.

structed.

b. In a Completed Building.

LOCATION OP SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

InstUation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring Of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.
Conductivity.

Divided Circuits.

Work, Energy.

CALCULATING SIZES OP WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix L Plan for Wiring a Tall

Office Building-

Appendix II- The Interior Conduit

System

-

Table No. 1, Gauges in Circular Mils.

Table No- 2. Electric Light Conductois.

Table No- 3, 50 Volt Lamps.

Table No. 4, 75 Volt Lamps-

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting.

BY PHILIP ATKINSO::^. A. M., PH. D.,

SfiOpagee, 12 mo. 104 Illaetrations. Price $1.50

This book is a revision of ttie popular series

of articles whicti ran thrwigh, the Westerk

ELECTRicf.iN under the same title. A
complete and comprehensive treatise on elfc-

tric lighting giving the latest practical facts

with the least amount of technicality and

mathematical formulse; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricity a Mode of MoLECtm^iR Mo

TiON. Principles of the Dtnamo.
The Armature. The Commutator. Closed

Circuit and Open Circuit, The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Current Dynamos.

Principles of the Alternate Current Dynamo,
The Siemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Westing-
house Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Djnamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausen Dynamo, The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Kesistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-
lation. Quantity and Intensitv. Electric

Units. The Volt. The Ohm. the Ampere.
The Ampere Hour. TheCoulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car-

pentier Ammeter. Ayrton and Perry's Am-
meter, Ayrtou and Perry's Voltmeter. Ayrton
and Perry's SpringVoltmeters and Ammeters,
The UnitedStates Electric Lighting Co. 'sAm-
meter. The Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's
Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer,

Tue Aro Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jablochkoff Electric Candle,
The Jamin Electric Candle. The Sun Lamp.
Automatic Adjustment of Are Light Carbons.
The Foucault-Duboseq Lamp. The Serrin

Lontin Lamp. The Brush Arc Light Lamp.
The Incandescent Lamp.

Reynier's Lamp. Early Experiments. In-
candescent Light Carbons. The Edison Car-
bons. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

Tue Storage Battery.
Electric Storage. Plante's Secondary Cell,

Chemical Reaction in the Plante Cell. The
Plante Battery. Faure's Secondary Cell.

Chemical Reaction in tbe Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of tbe Plales. Electromotive Force.
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. Cause of
Buckling. Variable Resistance of Electrolyte.

Inspection. Formation of the Faure Battery.

The Julien Accumulator.

Electric DiSTRrouTiON.
Arc Light Distribution. Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation, jrultiple

Series Installation. Series Multiple Installa-

tion. Combined Arc and Incandescent In
stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current Syslem. Meters. Fuses.
Switch Boards. Lighting Slines. Installa-

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO., 6 Lakeside Building. CHICAGO.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

a a UKBQtrAi.ED fob BcoNOurr of fdix, ssoxtlaxity Oi
MOTION. AMD TITTR ATlTT.rry Hf UBB.

SOUB BUILDBHS

Write for our Cataio^neK

EDW. P. ALUS & CO.,
BEUANCE WORKS. MILWAOREE, WIS.

Manufactarere of and Dealers 1q

Pulleys, Gears, Shafting, Hangers, Leather, Rubber
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 ail 43 SOnTH JEFFERSON ST,

BALL
Standard.

Cross Coinpound.

Triple Expansion.

Xandem Compound

'c''uTo'^°ENGINE
SELLING AGENTS:

C. R. VINCENT & CO.,
15 Cortlandt Street, NEW YORK.

J. W. PARKER
38 So. Fourth Street, PHILADELPHIA, PA.

COOLEY & VATER,
224 Wasliington Avenue, MINNEAPOLIS, MINN.

W. B. PE*RSON,
Room 403 Home Insurance Building, CHICAGO, ILL~

WILLIAM T. BONNER,
618 New York Life Insurance Building,

OMAHA, N(B.

ENGINES for Electric Railways and Electric Lichtiimg.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.

WE ARE HEADQUARTERS IN THE WEST

r'OR ELECXRICJLL SOOI^S.
SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSIectrician Publishing Co., 6 Iiakeside Bldg., CZxicago, III.

None so Good , None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR
C
O
M
P
O
u
N

WESTERN POWER CONSTRUCTION CO.,
OORREHPnWURKVK HOL.IOITKl>. 144 ADAMS ST., QHIOAGQ.
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BURLINGTON ROUTE.
But One Night Chicago to Denver.

"The Barliogton's Nnmber One" dally vestibule

express leaves Chicago at I;00 p. m. and arrives

at Denver at 6:30 p. m. the nest day. Quicker

time than by any other route. Direct connection

with thie train from Peoria. Additional express

trains, making as quick time as those of any

other road, from Chicago, St. Louie and Peoria to

St. Paul, Minneapolie, Council Bluffs, Omaha,

Cheyenne, Denver, Atchison, Kanaae City, Hone

ton and all points West, Northwest and Southwest-

^T^D •XjXI'jS

Electric, Gas & Street Railway

FINANCIAL REFERENCE DIRECTORY

FOR 1890.

List of all Central Electric Lleht and Power
Stations, with Capital Stock, Officers, Systems
used, Capacity and Number of Lights In use,

Steam Plants, Day Circuits, Kind o£ Wire and
Belts used and Financial standing.

List of all Isolated Electric Light Plants, with
Number and Kind of Lights.
List of all Has Compauiee, with Capital Stock,

Officers, Price of Gas and Financial Standing, in-

cludine all Gas Companies operating Klectric
Liaht Plants.
List of all Street Railway Companies, with

Capital Stock, Officers, Miles of Track, Gange,
Kind of Riil.Numberof Cars and Horses, Motive
Power, if Electric, Cable or Steam, and Financial
Standing:.
List of all Telephone Exchanges and Licensed

Companies, with Officers and PSiancial Standing.
Financial Standine of all Manufacturers, Deal-

era and Agents in the General Electrical World.
Price of all Public Lightins Contracts, with

Number and Kind of Lights, Hours Burned, etc.

Halea and Requirements of all the Boards of
Fire Underwriters, Insurance Companies, etc.

HANDSOMELY PRINTED AND BOUND.

Sent express paid on receipt of $5; with
Monthly Corrections, $6; with Confidential Rate
Sheet, SIO.

ELECTRICIAN PUBLISHING CO.,

eiiObeside BnUdins. CHICACiO.

C. B. HOLMES. WM.C. NICHOLS,
Prest. & Genl. Mgr. Secretary &, Treasurer.

G.W. GRIFFIN,

Superintendent of Construction.

VEC3E3

Hazelton

Tripod

Boiler.

Is the quickest

generator of steam,

needs less repairs

than any other, and

IS the most eco-

nomical boiler in

use.

Address

Hazelton \\\)i \ik So.,

170 TWENTY-SECOHD ST.,

CHICAGO, ILL.
FOR THJC

festern Electrician

S I .oo.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers

GEORGE P. BARTON,

LAW OFFICE,
235 DEARBORN STREET,

CHICAGO, ILL.

Patent and Trademark Cases

REGULATION-DURABILITY

km^\ SIMPLICIIY-SELF-CONTAINED

lif^TJiMnEiOiiiis^^
FAIRBANKS, MORSE $c CO.,

St. Louis, Chicago, Kansas City, Denver, Omaha, St, Paul

W. N. HoBABT, Prea't. L. O. Madddx, Vice-PreB't and Treas. J. H. Eickeeshoft, Snp^t.

J. C. HoBiBT, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Power. 1^ Componnd and Yalveless.

9Iost perfect reg^alatton

ever obtained.

NO SMAll PARTS REWIRING REPAIRS.

NO ECCENTRICS.

NO STUFFING BOXES,

NO PISTON BODS.

IMTERNAL FRICTION A HIHIMDM.

ALL PARTS IHTER-

CHANGEA6LE.

WRITE FOB
CATALOGUE.

The engine Is perfectly balanced and eelf contained; all ^vearing: snrfaceB
are exceptionally large, making it tUe most perfect higli speed engine l>iillt.

THE TRIUMPH COMPOUND ENGINE CO.,

SOLE BUILDERS,

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FR4SER & CHALMERS, Agents, Salt Lake City, Utah ; Helena, Mont.

-go

Will hold its next regular

meeting at the Club Rooms,

Monday Night, October 20,

1 890.

MATERIAL "1/Vi) WORKMANSHIP
OFT,

BECK AUTOMATIC .ENGINE.

^
^^>>

O;^ Taylor Mfg Co. ChAmbersburg,Pa.
'^ Complete SiEAivi Plants a Specialt

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
Bt Lieut. F. B. Badt aud Prof. H. S. Caehaet.

t=i=?e:f= .a^iid.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Single Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111.
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(OWNED BY C. B. HOLMES AND ASSOCIATES OF CHICAGO) '

Has Contracted for the Equipment of Thirty-two Miles of

Street Railway and Fifty Motor Cars with the

Thomson-Houston Electric Co.

NINETY-FIVE ELECTRIC RAILWAYS IN OPERATION

AND THIRTY-ONE IN PROCESS OF CONSTRUCTION.

THE THOMSON-HOUSTON ELECTRIC RAILWAY SYSTEM
IS OPERA.TING SUCCESSFULLY IN THE FOLLOWING LEADING

CITIES OF THE UNITED STATES:

BOSTON, BROOKLYN, ALBANY. SYRACUSE, TOLEDO, CLEVELAND,

MILWAUKEE, INDIANAPOLIS. ST. LOUIS, KANSAS CITY. ATLANTA.

PUEBLO. DENVER. OMAHA, ST. PAUL. MINNEAPOLIS AND CINCINNATL

INCREASED FACTORY FACILITIES NOW ENABLE US TO FILL ORDERS PROMPTLY

Illustrated and Descriptive Circulars cheerfully furnished on application

at any of the following

BOSTON, CHICAGO, ST. PAUL,
6S30 .^tlAntlo .A.-\re. 148 Adolxl8;a.xL .^-^re. -iOS Sll3le7- Stx>eet.

]
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Knapp Electrical Works

sL ~^ ^

G-eneral ITITesierxi Agents

Perkins Electric Lamp Ge.

ALL CANDLE POWERS,

TO FIT ANY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

F=OH

TELEGRAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

6RIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COMPODND.

ELECTRICAL SUPPLIES OF EVERY OESCRIPTION.
-WE CAIiL SPECIAX ATTBNTIOHr TO

•

THE DIAMOND

SWITCH AND FUSE BOX.

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS, f^^^I CHICAGO. ILL.
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ChiC^^s.
^7:7"E3S'TBI32:T -^a-E]3^TS

HABIRSHAW WIRES, CABLES and CORES.
A HIGH CRADE OF RUBBER INSULATION.

[CONTrNUED FROM LAST WEEK.]

RECAPITULATION.
Habirsha'w Insulation is the best and only

thoronghly Reliable Rubber Insulation

made. For full particulars see our adver-

tisements in the following numbers of

this paper:

AUaUST 30.—Johns-Hopkias UnivorBity test and testimonials from well-known
contractors and experts.

SEPTEMBER 6.—List of places where Habirshaw Insulation has been used.

SEPTEMBER 13 —Illustration of some of the cores referred to in our list of Sept. 6.

SEPTEMBER 20.—How some "rubber" insulations look under chemical analysis. What
our claim of superiority is based on.

SEPTEMBER 27.—Report of test made of all of the different rubber insulations.

OCTOBER 4.—Pare Para Rubber Stock used in Habirshaw Insulation versus old rubber
boots and shoes used in other insulations.

FOR IMPORTANT WORK USE ONLY

HABIRSHAW INSULATION.
IN CASES OF THIS KIND THE BEST
IS BY LONG ODDS THE CHEAPEST.

The Habirshaw insulation fulfills all requirements in places demanding: the
BEST," and in that field finds no successful competitors.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL IHT ELECTRIG LI6HT1.

All other devices are crude, expensive, and unsatisfactory.

Ti!n iiECTiiii;mm
Has established its broad foundation patent for Double Carbon Arc Lamps,

'No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENT LIGHTING MACHINES,

CARDONS FOR ARC LIGHTING,

ETC, ETC, ETC.
Bsssas^i^iBaBiBaBHHaiBi^^^^^^^^^BaaEBBSssssssssassB

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
MANrFACTHKEBS OF THE

Slattern Induction Systein of Long Distanco
INCANDESCENT LIGHTINa.

LZia-x> T^xt

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIir OFFICE

:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO.
PHLLADEtiPHIA, -

PITTSBURGH,
DETROIT, MICH., -

SAM" FRANCISCO, 35
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

115 Broadway.
185 Dearborn St.

907 Filbert St.

- 533 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES :

FORT WAYNE, IND., AND - BROOKLYN, N. Y.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
UANTTFAOTUHEKS OF

Electric Motors for Arc and incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

AH Sizes from,

M6H.P.to60H.P.

The supremacy ol -THE BAXTER MOTOR" over all others has been thoroughly established,

and we are now prepared to fill orders promptly.

HiT-ox-y AOCotoz- Xm O'u.ax-n.axteed.
Send for Price Xiats and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, IMD.
CHAS.H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III.

ELECTEICAL

Accumulators
Useful and economical for all purposes to which

electricity is applicable, such as

Propulsion and Lighting of Street
Cars, Vehicles, Yachts, Etc.

Central Station and Isolated Light-
ing.

Portable Lighting or Power.
Portable Electric Lanterns.
Electric Power for Motors.
Portable Electric Fans for Office,

Family and Sick Room.
Only Clran and Cuiiveiilent Itattery for burgeons.

DolitlNts, and Professional Men Ooneratly.

MOUFAOTURED EXOLUSIVELT TODEK THE PATENTS OF

FAURE, SWAN, SELLON, GRISCOM, and others.

COMPLETE ELECTRIC LIGHT AND POWER PLANTS.

THE ACCUMULATOR CO.,
44 Broadway, N£W TORE.

PHILADELPHIA AGENCY ;—ELFCrRO DYV>MIC CO., 224 Carler Street, Philadelphia, Pa.

CHICAGO AGENCY :—239 La Salle St. SAN FRANCISCO :—220 Sutler St.

BOST,;N:—HOLTZER-CABOT ELECTRIC CO , It t Arch Street.

PROVIDENCE:—SWARTS & GANNETT, Swarls Building.
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Ireson's Self-Adjusting Leather-Link Belting.

Patd. Hot. 16. '86.

BapeclsUf adapted for
all Electric porpoees and
other hlgh-Bpeedmachin-
•ry.

Send for Ireson^s lUae-

tratsd Treaties on Selt-

Adjnatlng Leather Link
Belting, fnrnlahed gra-

tultoaely.

Wanfd by CHARLES L. IHESON, 97 High St., Boston. Mass.

AreYouWorkin'
ELECTRIC RAILWAYS? :l

The Standard Underground Gable Go,, "TupeSuneof

Insulated Wires and Cables.
naiCAGO. PITTSBITReiH. KHW XORK.

THE HOLTZER-CABOT ELECTRIC CO.,
MANU^FAOTnHERS OP AND DEALERS IN '

EVERYTHING ELEGTRIOAL
8EKD FOlt !$S6-PAeE CATAfiOGDE,

111 Arch Street, BOSTON, MASS.
IPFrm AOFMrtF'l ' CLOWER & HARRIS, Dallas, Texas.^reviAL /,ui:ni.ii:5.

-^ p^^^ Seilers Elkctbical Works, San Francisco, Cal.
A full line of our mannfactnre can he foand at our A'^Dcl€8.

ACNOLIA
METAL.

THE MAGNOLIA ANTI-FRICTION METAL CO.

Chicago, Aug. 6, 1890.

74 Cortland Street, New York GIty.
GENTLEMEN:—Some months aincp, we had a great dpal of difficulty with oar BaUEsgiae

rnnning with bearings hot, and used a great deal of oil withoot cousiitg the hearings to become any
cuoler bp increasing the nmount df oil used upon the bearings.

The Ball Engine iP 100 H. P., 14xi3 inrbeB. iTnrevo'nti lis per minute, and carrleB 90 lbs. steam
prreanre. Bearing?, 47g-in. diameter by 4 in. length. Theie la but 1-^2 in. play allowed in the bear-
Jnga. and makes a very cloee fi».

We have had the nioet excellent reeults from the use of your Magnolia Metal, and conld not safe
for better eervlce. ft e trust that ihls report will be exolicit and pleasing to yon. We remain,

Toura truly, THE "WEbTEBN LIGST & POWER CO.,
By W. M. Talcott. General Manager.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

»«In(lia-Bn])l)er aoil Gntta-Ferclia Insnlatiog Co.

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absoldtely Pure Rubber Cables,

Concentric Cables, any millage, Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables ot High insulation

and Long Life, all millage.

WW. M. HABIRSHAW, F.C.$.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.
Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard -Marinb
Cores to any Millage
or Specification up to

9,000 Megohms per knot.

Two-Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms per
knot

Navy Portables, SnJC,
Cotton and Hemp.

Bell Wire, rubber cov-

ered, for Marine Work.

Pliable Cables, lot

Search Lights.

Insulated Wires and Cables.
Tbe ackno-wledsed Standard, for durable and liigh fn-

snlation. Its merits proved by a record of over quarter
of a centnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSOLATINS JOINTS.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers cf COWLES< PATENTED

Fire- Proof and Weather - Proof

Electric Light and Power,
Telegraph and Telephone.
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring in all Locations.

8E0R6E B. PRESCOTT, Jr., 6en. Agt., 16 Dey St., New York.

Western Electric Co., Chicago, 111., Sole Agents for the "West.

ELECTRIC LIGHT LINE WIRE.
Tobin Bronze Bods, Sheets, and Plates.

,mm^¥¥'^^
CUT SHOWING STYLE OF INSULATION,

a.—Copper Wire. "b. b.—Two Braids, saturated with Fire-Proof Insulation,

with a black, Weatber-Proof CompositioD,
c.—Braided Cotton, saturated

Approved 'by New York Board of Fire Underwriters. Samples furniehed upon application. Pure Electric

Copper Wire, bare and covered, of every description.

u/.pcRnnMc. ( 19 and 21 Cliff Street, New York, FACTORIES:
WAREROOMS

:
] , 33 a„d , 35 Wabasti Ave., Chicago, III. ANSONIA, CONN.

EDISON GENERAL ELECTRIC CO.
f

THE EDISON-EICKEMEYER ARMATURE.

SEE PAGE 8. CENTRAL DISTRICT OFFICE, RItLTO BUILDING, CHICAGO.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

r<igliting Apparatus.

020 Atlantic Ave.,BosTOif, Mass.
148 Michigan Ave , Chicago, III.

115 Broadwav, New Yokk, N. Y.
215 \V. 4th St., Cincinnati, Ohio.

N. Y. Lite Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Fkancisco, Cal.

Electric Railway
Equipment.

Electric Motors.

A REMARKABLE GROWTH.
[From the Ehetrieal TTorW, Xew York, March 20th. 1889.]

Electric Lighting by Gas Companies.*

In Progressive Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
T«peat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 2GG companies,
operating a total of 21,313 arc lights and 55,890 incandescents. The
number of different systems represented is 31. The systems and number
of lights of each in use by the companies represented in the list are as

below. But it is pertinent to state here that some companies in the list

have failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

Syetem. Arc.
Thomeon-lIouBton ll.OM
BrOBh 3,9M
Wi.(*lln2hoUBe
Ediyon
Amt-rican 1,818
Unileil Sutee 250
Scliayler 734
Ball 613
WcBtera Electric 566
IndianupoliH Jenney 794-" \mFortWovne Jennfty.
Jennej' (liid. or Ft. Wayne not specified}..
Van Dftpoele
Wat^rliouee
Ileieler
Remington

,

^>p€^^y ,

Eic^^ltiior

Hoctihaugen.
Wefeton
Fuller

159
130
90
60
30
10

Inc. Total.
S,826 W,MO

3,964
57,710 27,710
I0,a56 10,256
2,875 4,668
4,4:25 4,675

... . 7»)
613

250 BIB
794

7;o 935
iSi
285
222

fdo 500
300 459

ISO
90
60

Total 21,313 65,890 71,203
Grand total of .'Vrc and Incandescent lights, 77,203.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is. well understood
J'rogressiue Aye was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

'ProgrettXtt A^t, March 15, 1889.

[From the Electrical World, New York, June 14th, 1890 ]

Electric I<ighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted:

System. Arc.
Thonisoii-Hougton 16,927
Brush 0,090
Westlughouse 321
EdiBon
American "'. "j 537
United States -.

, '632

Schuyler ' iiee
Ball 96.2

Weetern Elec-.ric 788
Port Wayne 1750
VanDepoele 450
Waterhouse 287
Heisler
Remington 129
Sperry .

Inc
45,(B5
4,259

49,i'6r

13,8.53

175
6,141

8,005

Excelsior....
Hochhattsen.
Weston
Puller
Reliance
T^ationai . .

Bernstein ...

160
205
70
138
10
30

1,000
215

Total 31,558 132,71

The very great growth of this branch of the electrical industir

during the past year is shown in the following figures:

1889. 1890.
Number of gas companies operating electric lights 266 304
l^umljer of different electric light systems used 21 28
Kumtier of arc lights operated 21,313 31,558
Number of incandescent lights operated ^,890 132,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;
electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, . brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SITSTEM which is being used more generally by Gas Companies than
ALIj other systems combined can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FZB8T. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST £CONOMICAI< system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIBlJ. For a system that is ABSOLUTELIT RELIABI.E.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies, Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Gas Com
panics

THOMSON-HOUSTON lights by Gis Companiai.

.

Kuml)er liglits of ull other systems by Gas
t ompauics

Proportion ol Thomson-Houston to whole number
of lights

Jlarch 20,' June 14, I.March 20,

1»89.

Arc. LIflhIs. incandesconi Lights.

1»89.

21,813

1

1

,084

10,239

52?

1«»0

81,058

16.927

14.681

53 6-10;r

55,890

8,826

47,064

15 7-10?

Juno 14,

1890

133,771

45,055

87,716

33 9-10?

Lights in use as per clipping, June 14, 1890.

Lights in use as per clipping, March 30, 1889

Increase

Percentage of increase

Arc.

T. H. Sys-
tem.

16,927

11,084

6,843

52 7-10?

All other
Systems

14,631

10,229

4,402

Incandescent.

T. H. Sys-
tem.

45,055

8,826

36,229

410?

All other
Systems.

87,710

47,064

40,652

86 310?
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co
Abendrotli & Root Mfg. Co, . xviii

AlexandPT", B irney & Cbapia . . xiv

AlUs, E.P. & Co xxvl

American Elect-'ical Works. . xvii

Ansonia Brass &CoppeiCo.. i

Automatic Switch Co vii

Baggot, E xvill

Bain Force xviil

Ball Engine Co xxvli

Barnes, W. F. & Jno xxti

Barton, Geo. P
Baxter Electric Motor Co xxxii

BeiDStein Electric Co xxiit

Bleckert & Nelson xix

Btown, Frank T - . . xvii

Brooks Underground Tel. Co. . xvii

Brush Electnc Co xxxi

BanneU ^ Co., J. H xvi

Bitler Hard Rubber Co xxii

C. B &Q- R. K xviii

C. &. C. Electric Motor Co. . . xxiv

Central Electric Co xlil

Cleverly Electrical Works. . . xvii

Coiburn & Co., I, W xvill

ColumbialacandescentLampCo xix

Conneciicut Mntor Co xxi

Consolidated Electric Stoiage

Co
Continental Dynamo Co iv

Crocker-Wheeler Motor C). .. xvii

Crosby Electric Co iv

Curtis Regulator Co -_

Day s Kerite Insulation Co i

Dayton Globe Iron Works Co. xx
Eastern Electric Cable Co xvii

Eddy. Henry C xvi

Edison Mfg. Co xxiv

Edison Genf^ral Eleclrlc Co.,

—

Lighting Dept viii

Edison General Electric Cj.,—
Wire Dept i

Edison Lamp Co
Electric Construction & Sup. Co iv

Electric Merchandise C'-* xviii

Electrician Publishing Comp'y xxv
Electrical Supply Co xxx
Elektron Mfg. Co xviii

Empire City Electric Co xx
Empire Cbina Works xviii

English, Moiss & Co xix

Eureka Tempered Copper Co.. xix

Evans Friction Cone Co xxi

Excelsior Electric Co xxiii

Flbrone Mfg. Co xvii

Fletcher &F'etchfr Elec ricCo xviii

Forest City Electric Works
Fort Wayne Electric Co xxxii

Gibson Gas Fixture Co xx
Globe Carbon Co xix

Great WesteinEieotricSup. Co. v

Greeley & Co , E. S
Harmount, G. A vli

Hawkeye Electric Mfg. Co iv

Hazslton Tripod Boiler Co. . . xxvli

HeislerElctric Light Co xxvl

Hill Clutch Works
Holmes, Bioth & Haydens xix

Holmes & Co.. C.H xix

Holizer-Cabot E'ectiic Co 1

Humphff^y, H. H
Illinois E'ectric Material Cn— xvi

India Rubber* Gatta P^rcha Co. i

Interior OonduitifclnsulatlonCo. xvi

Ireson, Ch^s. L 1

Jewell Belting Co xvii

Jones Bro^ Electric Co vil

Knapp Electrical Works xxix

Laminar Fibre Gnods Co xix

Law Telephone Cj xvii

Leclanch^i'Battery Co
Lefiel & Co., James xviii

Magnoli \ Anti-FrictionMetal Co I

Mason, James H xxvit

Millikfu&Co X

Monitor Electric Co xvii

Munsell & Cr, Eug xvii

MunsonBelting Co., Chas xvi

National Carbon Co iv

National Conduit Mfg. Co. . . xxii

National Electric Mfg. Co xii

NorthwestThomson-HouatonCo. vi

Nove Mfg. Co.. Jno. T
N. *Y, Bfllting & Packing Co.. . xvi

Okonlte Co..., ix. xvii

Ostrander & Co., W. R xx
Page Belting Co xviii

Palste, H. T .... xvi

Partrick & Carter xxii

Phillips Electrical Works. E. F xvii

Phoenix Glass Co xxxii

Pond Engineering Co vif

Powell Co . Wm xxvii

Pumpelly Storage Battery Co. vii

Queen & Co xv i

River & Rail Elf c. Light Co. . xi

RoebHngs' Sons Co., Jno. A.. . xxi

Sawyer-Man Electric Co xiv

Schoverling, A
Schuyler Electric Co x
Shultz Belting Co xviii

Southern Electrical Supply Co. xxiii

Sperry Electric Co xx
Standard Electrical Works . . . xvii

Standard Paint Co xvi

Standard Ut dergmund Cable Co. i

S andard Carbon Co xxii

Stanley & Hall x^l
Stephenson & Co., Jno xxiv
Stitf, E. D. &Co
Stilwell & BierceMfg C '. xviii, xix

St. Louis Electrical Supply Co. xxiii

Sunbeam IncandesceutLampCo. xvii

Taussig, S xvi, xviii

Taylor Mfg. Co xxvii
Thomson-Houston Electric Co.

Lighting department ii

Thomson-Houston Electric Co.,

Railway department x.wiii
Triumph Compound Engine
Co xxvii

Tripp 3Ifg, Co , xxvii
Turner Brass Works xvi
Union Hardware Co xvi
United Electric Traction Co vii

United States Electric Lighting
Co -

-
VanNuis C. S i

Wanted xvi
Western Electr'c Co
WesternPoweiConstructionCo. xxvl
Westlnghouse Electric Co. xv
Weston EUctrical Instrument
Co

White, R. T iv

Wollensak, Jno. S xxiii

Woodbridge & Turner xix

CLASSIFIED LIST.

A<*ciuuuiators.
Brusn Electric Co.
Consolidated Eiectrir. Storage Co
Pompelly Stcage Battery & Elec
Motor Co.

The River & Rail Electric Light Co.

Annnneiators .

Central Electric Co.
Jilmpire City Electric Co.
Fletcher & Fletcher Electric Co.
(ireatWestern Electric Supply Co.
Greeley & Co. E. S.

lloltzer-Cabot Electric Co.
Jones Bros. Eleciric Co
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works -

Stanley & Hall.
Western Electric Co.

Anti Friction Metal.
The Magnolia Anti-Friction Metal
Co.

Tamer Brass Works.
Arc Ijazups.
Brnch Electric Co.
Electric Construction & Supply Co
Excelsior Electric (."o.

Foree Bain.
Fort Wayne ElectricCo.
Hawbeye E'f ctric Co.
Northwest ThomeoQ-Boueton Co.
Schuyler Electric Co.
Sperry Elecric Co,
Ttiomeon-Houston Electric Co.
Westinghonss Electric Co.
Western Electric Co.

Batteries.
Bunnell &Co., J. H
Central Eleciric f^o.

Crosby KlectiicCo.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher Jc Fletclier Electric Co.
frieatWesterTi Electric Snpply Co.
Jones Bros. Electric Co.
Law Telephone Co.
LfclanchG mattery Co.
Maeon, J. H.
Monitor Electric Co.
Partrick & Carter.
(^ueen & Co.
Schoverling, A.
Southern Electriral Snrpiv Co.
St. Louis Electrical Supply Co.
Standard Electrical Worse.
Stan ey & Hall.
Western Electric Co.

Ifiatlery Jam.
Butler Hard Rubber Co.
Central Eli ctric Co.
E'ec'rica! Supply Co.
Hollzer-C'ibot Electric Co-
Partrick & Carter.
Queen & Co.
.Stanley & Hall.
Western Electric Co.

Bells, Electric.
Central Electric Go.
Empire Cttv Electric Co.
Fletch*>r & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E.S..
Knapp Electrical Works.
M micor Electric Co.
W.R. Ostrander & Co.
Partrick & Carter.
S luthern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Elecfrical Works.
Stanley jj Hall.
Wollensak, J. P.
Western Electric Co.

Bella, iragnetio.
Central Electric Co.
Empire City ElectricCo.
Oreeley & Co.. E. S.
Holtzer & Cahot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Western Electric Co.

Belting.
Evans Friction Cone Co.
Ireaon, Chae. L.
Jewell Belling Co.
Chae. ilunaon Belting Co.
Mason, James H.
^. Y. Belting & Packing Co
Page Belting Co.
Shnlts Belting Co.

Boilers.
Abendroth & Root Mfg. Co

.

Hazelton Tripod Boiler Co.

Books Rlectricel.
Electrician Publishing. Co.

Barslar Alarmt!i.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley& Co., E. S.

Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Moniior E lectric Co.
Ostrander* Co., W. R.
Partrick &, Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See insulated wire.)

Cable Electric (See Wire Insu-
lated), Copper, fi^hept and Bur.
Roebllng's bone Co., John A.
Standard Underground Cable Co.
Western Electric Co.

Carbons. Points and Plates.
Brush Electric Co.
(.'entral Electric Co.
Electrical Snpply Co.
Empire City Electric Co.
GI0D6 Carbon Co.
Knapp Electrical Works.
National Carbon Co.
S andard Carbon Co.
Western Electric Co.

Cars, Electric Railway.
Stephenson Co., John

Clniches. Friction.
Hill Clutch Works.

Constrnction and Kepairs.
Bain, Foree.
Brooks Underground Telegraph Co.
Electric Constcucliion & Supply Co.
Knapp Electrical Works.
N. W. Thomson-Houston Co.
National Conduit Mfg. Co.
StifE. E.D. &Co.
Western Electric Co.

Contractors, Electric r.is]it.
Knsiae Plants and Eleciric
BaUwaj'S.
Brooks Underground Telegraph Co.
Brush Electric Co.
Edison General Electric Co.
Eleciric Merchandise Co.
H. H. Humphrey.
National Conduit Mfg. Cor
Northwest Thomson-Houston Co.
Pond Engineering Co,
River & Rail Electric Light Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghouse Electric Co.
Western Electric Co.
Western Power Const
White, R. T.
Woodbridge & Turner.

Copper Wires and Tapes.
American Electriral Workf.
Ansonia Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electriral Supply Co.
*) reat Western Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.

,
PhilliDS, Eug F. Electrical Works.
Roebling's, Jno. A. Sons Co.
Standard Elec.ricai Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arnis.
Central Elec'rlc Co.
Electrical Merchandise Co.
Electrical Snpply Co.
Great Western Electric Snpply Co.
Holmes, C. H. & Co.
Illinois Electric Material Co.
Monitor Electric Co,
Northwest Thomson-Houston Co

.

Southern Electrical Supply Co.
St. L'luis El^^rtrlcal Supply Co.
Western Electric Co.

Car-ont<i and B^^vitcbes.
Central Electric Co.
Electrical Sunoly Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-i'abDt Electric Co.
Illinois Electric Material Co.
Partrick & Gaiter.
Paiete, H. T.
Southern Electrical Supply Co.
Pt. Louis Electrical Snpply Co.
Union Hardware Co.
Van Nuis, C. S.

Western Electric Co.
JUynamos.
Brush Electric Co.
Bain, Foree.
Coiburn & Co., I. W.
Continental Dynamo Co.
Eddy Electric Manufacturing Co.
Excelsior Electric Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson- Houston Electric Co.
United Electric Traction Co,
U. S. Electric Lighting Co.
Weetfirn ElectricCo.
Weatinghouse Electric Co,

Electrical Instrnments.
Central Electric Co.
Electrical Snpply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.

Partrick & Carter,
Queen & Co.
Stiff, E. D. i- Co.
Western Electric Co.
Weston Electrical Instrument Co.

Ktectric Bail^f'ays
Ediaon General Electric Co.
River & Rail Electric Light Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Woodbridge & Turner.

Elcctcoliers and Combina-
tion Fixtures.
Bageot, E,
Bleckert & Nelson.
Gibson Gas Fi-tiureWorks,
Great Western Electric Supply Co.
Sawyer-Man ElectricCo,
Thomson-Houston Elwctric Co.

Elertro-Platins aiachines.
Brush Electric Co.
Colbnrn & Co.. I. W.
Edison Oener-Bl Electric Co.
Excelsior Electric Co.
Thomson-Houslon Electric Co.

Ensiiies, B^team.
AlUs &Co., E.P.
-Ball Engl ae Co.
English Morse & Co.
Id6& Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufacturln^Co.
Trumph Compoand Engine Co.
Western Power Ctjnetruction Co.

Fire Alarms.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Stiff, E. D. & Co.
Western Electric Co.

Friction Cones.
Evans Friction Cone Co.

Oas lii^btins Flectrie.
Cleverly Electrical Works,
Electrical Supply Co.
Knapp Eleclrical Co.
Partrick & Carter.
Western Electric Co.
Wollensak, J. P.

Crcneral Electrical Supplies.
Alexander, Barney & Chapin,
American Electrical Works.
Ansonia Brass & Copper Co.
Automatic Switch Co.
Brash Electric Co,
Central Electric Co.
Cleverly Electrical Works.
Edison Machine Works.
Edison General Electric Co.
Electric Conslruction & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Supply Co.
GreeleF&Co.,E. s.

Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works-
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R:
Partrick & Carter.
Southern Electrical Supply Co.
Stanley & Hall.
St. Lonia Etectrica! Supply Co.
StaT dard Electrical Worfis.
StIiE & Co., E. D
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuis, C. S.

Western Electric Co.
Wollensak, J. F.

Globes and Electrical Giass-
Tvare.
Great Western Electric Supply Co.
Phtenls Glass Co.

Herd Bnbber for Electrical
Purposes.
Butler Hard Rubber Co.

Insulators and Insulating
materials.
Butler Hard Rubber Co.
Central Electric Co.
E'eclrical Supply Co.
Empire City i3 lectric Co.
Fibrone Mfg^. Co,
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Co.
Knapp Elpctrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louie Electrical Supply Co.
Western Electric Co.

Insulated TVlres and Cables
Magnet IVire.
American Electrical Works.
Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit Jfc Insulating Co.
India Rubber & Gutta Perch i Insu-
lating Co.

Jones Bt-ob, Klectric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Snpply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Jeirelry, >Tatches, &c.
Giles, Bro. & Co.

Journal Bearings.
Eureka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Braes Works.

I^amps, Incandescent.
Bern«tein Electric Co.
Brush ElectricCo.
Central ElectricCo.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co,

: Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E.S.& Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.

Xiamps, Infandfscent—Contd.
Southern Electrical Snpply Co.
St. Louis Electrical Snpply Co.
Sunt)eam Incandescent Lamp Co.
Thomson-Houston ElectricCo.
Western Electric Co.

lj<«tbes and ITIaclilne Tools.
W. F. & John Barnes Co.

JUaernet Wire.
(See insulated wire.)

Sledical Batteries.
Fletcher & Fletcher Electric Co.
Partrick &. Carter.

IIlea.
Eug. Munsell & Co.

mining Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson- Houston Electric Co.Botors.
Batn Poree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
Crocker-Wheeler Motor Co.C & C. Electric Motor Co.
Edison General Electric Co.
Eddy Electric Manufacturing Co.
Elektron Manufacturing Co.
Excelbior ElectricCo.
Kort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
The River & Rail Electric Light Co.
Thomson-Houston ElectricCo.
U. S. Electric Light Co.
United Electric fraction Co.
Westinghouee Electric Co.

OUs.
Taussig, S.

Oil Cups and Brass <>fO0ds.
Powell Co., Wm.

Patent ii^olicltors.
Brown, Frank F.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Uo
Holmes C. H. & Co.
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Snpnly Co.
St Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
Holmes C. H. & Co.
Illinois Electric Material Co
Mil liken & Co.

Publishers Electrical.
Electrician Publishing Co.

Posh. Buttons.
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Illinois Electric Material 00.
Knapp Elecfrical Works.
Partrick & Carter.
Standard E.ectrical Works.
Union Hardware Co.
Western Eleciric Co.

Bail\rays Electric.
tSee eltctric railways.)

Speaking Tnbes,
Central Electric Co.
Electrical Supply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co.
Wollensak J. F.

ISpeed Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insulating.
American Electrical Works.
CentralE lectric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Uept.
Electrical Supply Co.
Great Western Electric Supply Co.
India Rubber »S; Gutta'Pertna In-
snlallug Co.

Illinois Electric Material Co.
Osonlte Co.
Western ElectricCo.

Teiegrapli Apparatus.
Bunnell & Co.. J. H.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
GreafWestern Electric Supply Co.
Greeley & Co., E. S.

Jones Bros. Electric Co.
linapp Electrical Works.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works.
Western Electric Co.

Telephones, Electric.
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain, Foree.
Central Electric Co.
Electrical Snpply Co.
Greeley & Co., E. S.
Knapp Electrical Works.
Queen & Co.
Western Electrio Co.
Weston Electrical Instrument Co.

Trucks. Electric Car
Edison General Electric Co.
Spragne Electric Railway & Motor
Co.

Stephenson Co , Jno.
Thomson-Houston Electric Co.
Tripp Mfg. Co.
United Electric Traction Co.

Tn»bin»- »* heels.
Dayton Globe Iron Works.
Leffel & Co , James.
Stilwell & Bierce Mfg. Co.

Wire, Bare.
American Electrical Works.
Ansonia "Braes & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Roebling's Sons, Jno. A. Co,
Western Electric Co.
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THE IVATIOl^^t, CARBOW
Cle-^ela-rLd., 01:i.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.

TT.WHI^K
PATENTED MATERIAL FOR

STREET RAILWAY ROAD-BEDS
A130 Cable, Electric and Elevated Railways,

DAISY CHAIR ^^ PEARL STREET, Rooms and 7, B08T0X, MASS.
For T Girder or Rail, having a J "^^ "'°'"^ OFFICE, 52 Wall Street, Room 41.

Form ol Base. Patented January 28, 1 890—No. 420,135, CORBESPONDElfCE SOLICITED.

EUREKA CHAIR
For Cliannel Iron Form of Rail,

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
E^OR.

INCANDESCENT
CIRCUITS.

Burning 2 In Series on Circuits of 100 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please «4tate t^ystem aud Voltagfe Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEIV CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SU&LL QUANTITY OF PORB WATER NECESSARY TO CHARGE IT,

NEAT,

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT,

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

J\IADE IN

ALT-

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR ^ISSitrATST/B MEDICAL USES

For Crrcolars and Price Lists apply to Principal OQlco

CROSBY ELECTRIC CO.,
87 ami 89 South Fifth .\veiuu', - RTEW YORK.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, - IOWA.

Complete Central Station
u9LSa'X3

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OXTR DYNAMOS are unsurpassed by any made for ellicieiicy,

automatic regulation, and general workmanship.

Licensee o£ the Renowned Perkins Incandescent Lani2JS,

Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonable. • Write us for Catalogue and Price List.
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^01 wwr%
DESIGNERS

Electric fiailiay Specialties.

„ ELECTRIC ^

%rc(i!ii#^
190-192 Fiftli knm, CHICAGO.

MAKERS

^
Choice Electric Snplies.

DEALERS

Standard Electrical llooils.

I

t

t

3

POLES
OfExtra Strength in all Sizes

and Styles.

PLAIN WOOD POLES:

GET OUE PEIOES.

OCTAGONAL WOOD POLES.

NEAT AND LOW PEIOED.

^POLES'^
ANGLE-IRON POLES

Superior to pipe poles at about lialf

the cost.

Our 28-foot pole will stand a

strain of 3,000 pounds
without deflection.

LATTICED CORNER POLES.

Extra strong and stiff. "Will

stand all strains met in

practice without ap-

preciable deflection.

BRACKETS ^
Of angle iron. Stronger and neater than

tliose made of piping. Maintain

their shape perfectly.

Try ns on

BRACKETS AND POLES. _ Q

IF YOU WANT MATERIALS

That have the greatest strength,

That give the highest practical insulation.

That pay best in the end:

TRY US FOR YOUR SUPPLIES.

:d

TREBLE CURVE INSULATOR.

6iTes the (icreatest Strength and the Highest Insulation.

Try it and yon will nse no other.

RESISTS ABBASION AND eiT£S
THE HIGHEST lilNE IISS1TI<ATI09r.

Simplex Wire.
Try it for mains and you will always use it.

THE WISE THAT FAY'S BEST
131 THE I.WIII6 BUST.

For lines in mines or among trees it is unequaled.

SEND FOR

A

SAMPLE. ALL-COPPER
RAILBONDS.

SEND FOR

A

SAMPLE.

Have practically no resistance. Are quickly and cheaply applied. Will not oxidize.

WATCH FOR REW ADDITIONS TO ODR

Electric Railway Specialties.

We insist on having only the very hesf, and

that at figures which will command

your orders.

ALL OF OUR

SPECIALTIES
WEAR WEIL.

Proi/e it for yourself

by trying tfiem.

Oar place at 190-192 FIFTH AVENUE Is the

HEADQUARTERS
^''

Electric Railway Supplies

Tn any quantity,

For any system.

And to meet any circnmstance.
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WHArS THE MATTER
With Your Dynamo?

IS THE ARMATURE BURNED OUT?

SEND IT TO THE REPAIR DEPARTMENT OF THE

REMEMBER, We Repair Everfthing ELECTRICAL,

It Matters Not "What System You Use.

If anything is out of order, send to us and we will repair and re-

turn quicker and in better order than any one else in the

Northwest.

We Always Please Our Customers.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO,, c^.^'I^V'^'i^^.

G. A. HARMOUNT,
MANAGER

MONITOR ELECTRIC CO.,
14-9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES.

Automatic Switch Co.,

WESTEKN AOEiVT FOR

ALFRED F. MOORE
(flSTABLlSHEl) IS'20.

.

ELECTRICAL WIRES AND CABLES.
Electric Light, Annunciator and Office Wires. Incandescent and Battery Cords; in

fact, every kind of Wire known to the Electrical Trade.

No. 8 KEYSER BUILDING,

BALTIMORE, MD., U. S. A.

Sole MaDnfactnrers of tie

I

AUTOMATIC SWITCH.

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEIVO FOB CATALOeUE.

POND
ENGINEERING CO.,

ST. LOUIS. CHICAGO.
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE.

SPEClAliTIES:—Armington <fcSims Engines, Steel Boilers, Standard Rocking and Shefiield
Grates, Lowe Heater, Hoppes Pnrifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

TRADE MARK.GONDA
PARIS

. HIGHEST AWARD!
THE ONLY

GOLD^MEDAL
ELECTRIC BATTERIES

EXPOSITION
1889

The Standard Open-Circuit Batteries of the World

THE LEGLANGHE BATTERY GO.,

1 49 West 1 8th Street. TS[-Esxf%T -E-om

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Gentral Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE RATTERIES,

Executive Offices: 115 BROIDWAY, NEW YORK.

AGENCIES, 926 Drexel Bldg., Philadelphia; 456 Rookery Bldg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CirY, N. J.

IVIAXURES REPAIREDI^ REWOUND ^® ^ ^ . . . ^

^

^h0>r "TS T^
-GeNtKAL

pY^ Q R^FA>f^NG5c JOBBING'

<^^JONES BaOSiLECTfllCCor Cincihnati, Ohio.
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THE EDISON MOTOBi
BALANCED GEARING,

COMMUTATED FIELD COILS,

WROUGHT IRON CORES.

NOISELESS GEARING,

MECHANICAL PERFECTION.

The Edison - Eickemeyer Indestructible Armature.

Independent Armature Coils.

SINGLE LAYER WINDriMCS.

SYMMETRY OF DESIGN.

STANDARD ARMATURE COIL.

IN TWO YEARS OF LIGHTING SERVICE NO ARMATURE HAS
EVER BURNED OUT.

EDISON GENERAL ELECTRIC COMPANY,
Edison Bnilding, Broad Stmt, NEW YORK.
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Every Delegate
STREET RAILWAY ASSOCIATION

slON//

TBADE MARKi

Convention at Buffaio.who is interested
in the use of Electricity as a Motive
Power will find it to their profit to look
into the following

slon/;:

TRADE MARK.

IT IS A FACT

IT IS A FACT

IT IS A FACT

IT IS A FACT

IT IS A FACT

IT IS A FACT

IT IS A FACT

IT IS A FACT

IT IS A FACT

IT IS A FACT

that OKONITE INSULATED WIRES AND CABLES have the
indorsement of the best electrical experts and electricians
in the world.

that OKONITE INSULATED WIRES AND CABLES will not
deteriorate, but improve with age.

that OKONITE INSULATED WIRES AND CABLES will not
crack when exposed to severe changes in temperature.

that OKONITE INSULATED WIRES AND CABLES will not
deteriorate when placed in lime or mortar.

that OKONITE INSULATED WIRES AND CABLES are not
a£fected when immersed in sulphuric acid.

that OKONITE INSULATED WIRES AND CABLES will
stand a greater amount of kinking and tortion than any
other wire in the market.

that OKONITE INSULATED WIRES AND CABLES are
immersed in water for three days (73 hours), and then care-
fully tested with Thompson's Reflecting Galvanometer.

that OKONITE INSULATED WIRES AND CABLES are
tested in addition to the Galvanometer, with a dynamo cur-
rent of 2,000 volts.

that the OKONITE INSULATED WIRES AND CABLES were
awarded the GOLD MEDAL at the Paris Exposition, 1889.

that the OKONITE INSULATED WIRES AND CABLES are
giving better satisfaction, are more carefully made, and are
not only the best, but cheaper in the end, than any other
wires on the market.

THE OKONITE COMPANY, 13 Park Row, New York, will furnish
INSULATED WIRE OR CABLE of any size or number of conductors
for use as SUBMARINE, UNDERGROUND or AERIAL CABLES,
FEED WIRES, WIRING of CARS, or for any other purpose where
first-class insulation is required.

THE OKONITE CO.
13 Park Row/ New York.

WILLARD L. CA:N'DEE and H. DUR^IXT CHEEVER, Business Managers. F. CAZENOVE JONES, Superintendent of Factories.

BBAXCBUESi—Clilcago, Boston, Philajlelpliia, Omaha. Jlinneapolis, Cincinnall, loaisville, JKansas City and San Francisco.
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THE MILLIKEN
PATENT

Eleclrie Railvay F ole.

HANl'PACTVRED BY

MILLIKEN BROS.,
NO. 55 LIBERTY STREET, NEWYO^K.

Standard Side, Center & "Pull Off" Poles.

Special Poles of any Required Length, or to stand any
Strain, made to order.

OVER 6,000 SOLD IN THE LAST THREE MONTHS.

In use in Newark, Jersey City, Paterson,
Troy, Buffalo, Pittsburgh,

Hamilton, O., and many other cities.

WESTEKJr AGENCY.

MILLIKEN & CO,,
59 Dearborn St..

CHICAGO.

THE SCHUYLER
SYSTEIs^ OF

ARC LIGHTING
CONTAINS TlIK KOLI.OWISU IMPORTANT FKATUHES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Vfintilated Armature, proof againsta burn-out.

A Pure White Steady Light.

m SCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

SYNOVIAL OILS
Are admittedly the best lubricants on the market to day. We make a specialty of supplying electric light stations

and electric railways with Synovial oils and greases.

Heaviest Gravity Made. Uniform Quality. No Gum or Acids.
Will stand filtering indefinitely. We are supplying the largest companies east and west. Synovial oils have held

the Government contract for supplying the electric light plant at the Chicago postofQ.ce for five consecutive years against

all comers. This contract has been renewed for the current year as the following letter will show:

OfTice of CUSTODIAN U. S. CUSTOM HOUSE,
S. 'JT ^TTSSXG^, -AsGTxt, Chicago, September 3d, I890.

Dear Sir:—Your proposal of June 7th for supplying this building with

1,000 gallons of Engine Oil, and 1,200 gallons of Cylinder Oil,

has been accepted by department letters of June2lst and August 30th, I B90. You will be notified from time to time
relative to the delivery of same. Respectful y, F. HiTCHCOCK, Custodian.

DYNAMO OIL.

ENGINE OIL.

TRADE MARK

CYLINDER OIL.

GREASES.

Managers of Electric light and power stations who desire the best and most economical
lubricant Known should send for samples or order goods on approval.

Manufactured exclusively by SMITH $C NICHOLS, 143 FrOIlt St., NEW YORK.

mmmi S. TAUSSIG, 45 River Street, CHICAGO, ILL.
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GEO. L. WRIGHT, Pres. and Gen. Man. ALBON MAN, Vice-Pres. F. F. RANDOLPH, Sec. and Treas. WM. MAIN, Electrical Engineer.

RIVERiRAIL ELECTRIC LIGHT GO.
ALDRIGH COURT, 45 BROADWAY, N. Y.

and

Street Car

Companies

Electric

Railway

Corporations

Should

Investigate

This System.

Cars are

Lighted by

Batteries

That Propel

The Motor.

METHOD OF CHANGING BATTERIES IN THE RIVER AND RAIL SYSTEM.

THE MAIN
Electric Motor

Owned by this Company dif-

fers both In appearance and
principle from those of the

common type, much as the

turbine water-wheel does
from others.

The lines of force take the

form of a vortex or whirl-

pool. No wire is in motion,

and the moving part is in the

form of a smooth disk. A
larger output of power in

proportion to weight with
fewer revolutions per minute,
is the result of this construc-

tion.

THE MAIN
Storage Battery

Has no applied oxides or com-
pounds of lead, either 88 paste
or powder. The positive elec-

trode is formed by the action
of the current alone. The Me-
chanical Construciion is such
as to secure unusual durabil-
ity with a capacity several
times that of the old Plante
battery, and in excess of any
of the usual "grid" batteries.

The negative electrode con-
tains no lead, is lighter than
electrodes of spongy lead, and
gives higher electromotive
force. The battery is adapted
to withstand high rates of dis-

charge and rough treatment.

THE RIVER AND RAIL MOTOR.

Allows the coupling of both axles to a single motor, without the hard running action here-
tofore the result of this construction. It enables a motor of moderate weight to start and
handle a car, under severe conditions of grade and curve, without wasteful or dangerous
demand upon the batteries.

It allows the motor to revolve under its most favorable conditions, while the speed of
the car and power consumed may vary widely.

This is done without electric resistance or shifting battery connections.
It does NOT belong to the numerous family of "car starters." The mechanism is quiet in

action and durable.
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National Electric Mfg. Co»p
CEO. B. SHAW, General Manager,

Transformer System
OF INCAiyrDESCISMT lalGHTIIffG.

I>IB£CT CURBENT ACTOMATIC DTNAMO CAPACITy 500 IC C. P. I.AHF8.

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS

HighestEfficiency,
MECH4HICALLY AND ELECTRICALLY.

We guarantee its operation an«l

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
-FOR

ISOLATEIE)
IaIGHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWINC ACENTS:
BAKER, BALCH & CO., Gen'l Agis Seattle, Washington.

,
CHAS. M. BLANCHARD, Agent Girard Building, Pliiladelpliia, Pa.

THOMAS WOLFE, Soutliweslern Agt Union Depot Hotel, Kansas City, Mo.

LITTLE, McDonald & CO., Gen'l Agts 141 East Seneca St., Buffalo, N. Y.

METCALF REED & CO., Western Ag's 1517 Larimer St., Denver, Colo.

Simpson DaVIS electrical CONSIRUCTION CO Winnipeg, Manitoba.

NAIIONAL ELECTRIC MFG. & CONSTRUCTION CO.,
Towor Building, No. 50 Broadway, New York City.

L. N. COX, Agent 16 Fiftli St., S. E. Washington, 0. C.

W. N. GRAY, Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St. Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO.,

History Building, 723 Market St., San Francisco, Cal.
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CENTRAL ELECTRIC CO.
I

116 A 118 FBANKLIH STREET, CHICAeO.

ELECTRIC RilLWAT SUPPLIES.
BARE TROLLEY WIRE,

INSULATED FEEDER WIRE,

JORDAN'S TROLLEY WIRE INSULATOR AND SUPPORTER.

Absolutely Safe and Reliable. No Soldering.

Connected by Private Wire

with

Postai-Telegrapii Cable Co.

sLON/^ General Western Agents for

Okonite ^ Candee Wire.
TRADE MARK.

The Central Spark Arrester.

This device prevents the dropping of

sparks from arc lamps. It also keeps

flies and other insects from getting into

the globe.

THE HOT WIRE

LIGHTNING ARRESTER.
No Magnet or Self-induction.

Furnishes Absolute Protection^

And is Automatic in its Action.

Our Price on these Instruments is very Low.

THE PERRY
WIRE PEELER.

This handy little tool is becoming very

popular with bell hangers and incandes-

cent wire men.

WE ALSO CARRY A FULL LINE OF

K. W. Porcelain Cut-outs,

Stoddard Porcelain Cut-outs,

Cleveland Switches, Paiste Switches,

Branch Blocks,

And all kinds of Electrical Supplies.

CENTRAL ELECTRIC CO.,
Jf6 & 118 Franklin Street, CHICAGO.
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BRYANT, .A. HILL,

PERKINS, ^Q^ PAISTE,

CLEVELAND,
^^^

STAR,

SINGLE POLE DOUBLE POLE

S-W-l-T€-H-E-S
AT MANUFACTURERS' PRICES,

WHOLESALE AND RETAIL.

Alexander, Barney & Chapin,
TELEPHONE BUILDING,

20 CORTLANDT STREET, MP lA/ VORIT^
CORRESPONDENCE SOLICITED.

SAWYER-MAN LAMPS,
Any Candle Po'wer,

To Fit Any Socket.

NEW SERIES LAMP AND SOCKET FOR

Sawyer-Man Electric Co.,
510-534 WEST 23d ST., NEW YORK.

SencL for Oeftetlo^iJLe.
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CONVERTER EFFICIENCIES
It Will Pay You to Throw Out Your Present

Converters and Substitute Our Make.

COniPARISOZff
OI"

CONVERTERS.
Total Efficiency. Converter Capacity Tested.

Thomson-Houston,"87.50 Percent. 25.

Ft. Wayne Jenney, 87. 25.

National. 88. 20.

WESTINGHOUSE. 35, 20.

The above figares speak for themselves. You can
aflbrd to throw away your inefBlcient converters and
buy ours, which will pay for themselves within a
reasonable time and permit you to carry a larger
commercial load on a given dynamo.

iDcandescent Alternating Current

Dynamos, Converters,

Meters, Motors.
325 Central Stations and 600,000 Lamps.

Alternating Current Arc Lighting
Apparatus.

Lamps burn 40 hours without re-

newal of carbon.

Arc Lighting revolutionized.

for etpeoictl OirouilctT"-

55 PLANTS, AND 5000 LAMPS SOLD WITHIN A FEW MONTHS.

PIXXSBXraGS-H, I>A., XJ. S. A..
9

BOSTON, NEW YORK,
CHARLOTTE, N. C,

CHICAGO, CINCINNATI. ST. LOUIS,

SAN FRANCISCO, PORTLAND.
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BDRNLEY DRY BATTERY
FATB>'TED January. INOO.

STRONGER tban aoy open circolt

BATTERY on the market.

BETTE R tlian any Dry Battery yet prodnced.

The most Compact and tlie C'lieapest. 90c pur cell. Discounts in

quantities and to tlie trade.

CHICAGO: -Central Electric Co

J. H. BUNNELL & CO.,''"ri;^„T.^76Coi1landtSt.,N.Y.

DUST-PROOF BELLS.
None Genuine Without the Washer

Stanley $c Hall,
(Formerly HAZAZEH •& 8TASil.EV.l

32 and 34 Frankfort St.,

BUSINESSJHANCE.

WANTED.
To place, at a bargain for buyer,

within 30 days, a Steam Engine and

Boiler pl?nt. No real estate.

Address,

"CODAC,"
Care of Western Electrician.

Make

Anything
IN BRA55

TuHMEH Brass Works

1 LASALU AVE
CHICAGO.

HENRY 0. EDDY,
MANnPACTDRER'S AGENT,

Electrical Goods and Macbinery,

Room 22, 1 70 La Salle St , CHICAGO.

NEW YORK BELTING ScPAGKING CO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOR MECHANICAL PURPOSES.

RUBBER BELTING PACKING AND HOSE.

ENDLESS BELTS
Particularly adapted for Dynamo uses;

made of any width or length to
order, at a Tweek's notice.

SALKSROOMS

:

PHILADELPHIA, 308 Chestnut St.
BOSTON, 52 Slimmer St.
CHICAGO, 151 Lake St.

DENVER, 1601-1611 17th St.
CHARLESTON, 160 Meeting St.
GRAND RAPIDS, 4 Monroe St.
MINNEAPOLIS, 'JS South al St.
CLEVELAND, 176 Superior St.
SAN FRANCISCO, 17 Main St.

SA.I.ESROOMS:
ATLANTA, 16 Decatur St.

DETROIT, m-a Woodward Ave.
BALTIMORE, l-'N. rluulHs St.

BUFFALO, lii-l* \Va>liiiiLMon St.
NEW ORLliANs. s-1-,' N. I',.iers St.
KANSAS CITV, 13H and 1313 W. lah St.
ST. LOUIS, 616 L[ic-U.«l St.

,.CP^t^^^^ JACK^^.

ILLINOIS ELECTRIC MATERIAL CO

^^^sHOP" Ruaa^^

^^^^ERED WIRES N^^

"The Rookery," CHICAGO. ILL.

THE TUBES OF THE INTERIOR CONDUIT $c INSULATION CO.
( Indorsed by the leading Electricians, ElectricARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS.
A simple solution of the Wiring Problem for Public Buildings, Residences,

FdCtorles, Station Work, Cars, Underground Feeders, and
in all places where Insulation Is required.

For Ca.1;alogu.e, Frice List and. Oeneral In.form.ation, Address

INTERIOR CONDUIT & INSULATION CO.,'^*ifv«J°/olf*;p^ernt^°''

kITminn nnkinillTAl maorsea Dy the leading JLlectnclans, Electric

INIrnlllK I.IINIIIIINl L'gl't Companies, Wiring Contractors, Architects,
llllLIIIUil UUilUUIIW( Builders and Board of Fire Underwriters.

UNDERGROUND CONDUITS
Are (qually successful and afford Cheap-

ness, High Insulation and Durability.

-T^E-

PUSH-BDTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

THE PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Heoognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
12th and Market Sts.,

Philadelphia, Pa.

SEPT Xy 8TOCW AND FOB, 8ALS BY ALli
PMOMIJlfENT SUPPLY BOU/SHS,

CflARliSMUNSON.msr.

fRANKGMOSSfSECT &TREAS,

PlTTSBUF^GH

NJVYORK.

28,30,32.34 & 36. S. CANAL Si.

SANFf^ANGISGO.

New Orleans.

Every Belt adapted to its special work, and euaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

P^
INSULATIN

.,11 ARMATURE^K INSULATIN
I III INSULATIN

INSULATING COMPOUNDS,
E VARNISH,
C TAPE,

NG PAPERS,
MANUFACTURED ONLY BY

The Standard Paint Co,,
NfSW TOBK,N.Y, 69 NAIDSN LAWS.
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The Westinghouse Electric Railway
Motor.

Ever since tlie Westinghouse Electric & Man-
ufacturing company made the announcement of

its intention to commence the manufacture of

electric street car motors, those directly con-
cerned in the progress of electrical achievements
have been interested in the apparatus brought
out by the company. From the accompanying
cut, Fig. I, it is at once discernible that the

motor employed by the company is of solid me-
chanical construction, which is of especial im-
portance in a street car motor on account of the

unusual wear and tear to which it is constantly

subjected. Otherwise the motor does not seem
to have any radically new features; in fact, one
is inclined to assume that the

company's intention was not
principally to manufacture a mo-
tor totally different from those
already in use, but rather to de-

sign an apparatus the chief

characteristics of which should
be simplicity, strength, and above
all, durability.

The motor is series wound
etc., and designed for a con-
stant potential 500 volt direct

current circuit. Armature and
fields are in series with a set of

"diverter" coils, which are used
when the cars start, and also to

vary the speed. For its founda-
tion the motor has a continuous
iron frame, upon which all the

bearings are placed; ui fact its

chief object is to hold all the

mechanical parts of the motor
together and keep them in the

same position in which they were
arranged when the motor was
put together in the company's
works.

The field magnets are sup
ported by this frame and they
are constructed upon hinges in

such a manner that an armature
may be taken out and a new one
substituted in a short space of

time. If, for e.xample, the motor
was on the truck as well as the

body .of the car, and the removal
of the armature was desired,

it would only require the open-
ing of the bottom of the car
hinging of the field magnets,
could then be taken out in a few
make this process of removing the armature still

more easy, the company manufactures a small

portable hoisting device, which fits into the oil

pockets of the frame and enables one man to re-

move any part of the motor.
The construction of the field coils has been

very carefully conducted. Indeed, the experi-

ence which the Westinghouse company has
gained in winding and insulating high tension

apparatus proves here to be of the utmost ad-

vantage, and it has been exercised in making
the coils waterproof. They can easily be
changed by slipping them over the magnet cores,

and they are held immovable by brass rings.

The durability of any motor depends chiefly

upon the construction of the armature. In the

Westinghouse motor the shaft is made very
heavy, is constructed of steel and the armature
is built up to prevent any loosening of its

details. The arpjature shaft is of varying di-

ameter, being thicker in the center and tapering

toward each end.

The commutator is constructed of a special

composition metal made by the company, and is

insulated so as to prevent burning out. All the

details of the commutator are held together rig-

idly and are fastened to the armature shaft in a

manner which obviates jarring or breaking of the

armature wires.

The brush holder bracket is fastened rigidly

to the frame and a wooden bar carries the brush
holder arms. This method has been adopted to

prevent vibration or shifting of the brushes.

The gears in the motor are heavier than ordi-

narily employed. The face of the gear wheel
is wider, to give more wearing service.

I the gearwheels are not shown. They are sur-

rounded by an iron box which is used princi-

pally to deaden the noise caused by wheels.
The box surrounding the gears is filled with a

peculiar lubricating material which reduces the

friction of the gears and renders their move-
ments, it is stated, practically noiseless while
adding at the same time to their durability.

Fig. 2 gives a plan view of the truck.

To prevent accumulation of dust in the sev-

eral parts of the motor, a sheet iron pan has
been placed beneath the bottom of the motor
and a sail cloth curtain surrounds the side

of the apparatus. The ordinary overhead
trolley wire system is used in connection with
the motor.

In Pittsburg, Pa., the motors
have now been operated on the

streets since July 3, and they
have become extremely popular
in that city.

In Lansing, Mich., the opera-
tion of the motors is declared
successful in every particular.

The company has now contracts

for fifty roads and the equip-
ment for them is being turned
out at the Pittsburg and Newark
works as rapidly as the capacity

of the shops permits.

and the un-

The armature
seconds. To

FIG. I. WEST l.Nr.HOUSE ELECTRIC RAILWAY MOTOR.

The armature pinion and the countershaft

pinion are made of steel. The axle wheel and
the countershaft wheel, however, are of cast

iron. The armature pinion, the countershaft

pinion and the wheels are all bored taper fash-

ion and their shafts are turned correspondingly.

These parts are keyed together. A powerful

spring is used behind two nuts to keep the

wheels in place. The advantage of this method
will be readily appreciated by those who realize

that there is considerable heating in the pinions

which expand more than the shafts and thus be-

come loose. The purpose of this taper hole

and shaft is that should the pinion expand more
than the shaft, the spring will force the pinion

tighter on the shaft and the loss of any motion
between the latter and the wheel will be obviated.

All motor parts are held together by through-
going bolts and spring washers are utilized to

prevent the loosening of the nuts on account of

constant jarring and shaking. The motor is

supported upon the truck by two springs, which
diminish the strain on the crossbeams. In Fig.

Electric Poles and Wires.

The multiplicity of wires and
poles in the city of Rochester;

N. Y., due to the numerous elec-

tric light, telegraph, telephone,

signal alarm, police and fire ser-

vice and electric railroads, has
resulted in a vigorous protest and
a demand for the removal of the

poles and wires in some cases.

It is hardly possible that the peo-

ple of Rochester will resort to

extreme measures. They have
excellent service both in arc and
incandescent lighting; they have
been free from fatalities owing
to the excellent construction

work and the precautions ob-

served; their telegraph and tele-

phone service meets all the re-

quirements, and with the intro-

duction of electricity on their

street railroads their happiness
should be complete. It is well both for the com-
panies and the city that the poles and wires
should be kept in good condition and made as

little obnoxious as possible, but it can hardly be
expected that the same service will be given at

the present rates with the wires underground.
The companies cannot afford to do it, and as

they are not in the business for their health, they
will not do it when it means pecuniary loss.

It has been suggested that the poles of the
Bell Telephone company be utilized to carry
the wires of the other companies. This would
rid the streets of many poles now standing.

Street Railway Convention,
The Street Railway Convention at Buffalo, N!

Y., Oct. 15, 16 and 17, promises to be a meeting
of no little importance to street railway men in

general, and particularly to electric railway man-
agers. All the electric railway manufacturers
will be represented. The headquarters of the
Western Electrician will be at Parlor F,

Iroquois hotel.
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C. B. Holmes and Electric Railways.

The decision of the syndicate which controls

the Davenport iV Rock Island street railway to

equip the road with an electric railway system
at a cost of S35°>ooOi was conclusive proof of the

belief of the gentlemen who furnished the capi-

not answer. The cars would not stait quickly

enough. We have to have something that will

start right off. Then again on a road like State

street the expense of running with the cable is

not over two cents per car mile. With the

electric motor it could not be reduced below

Electric Light Litigation.

.\ hearing was had in Chicago last week in

the (ase of the Brush Electric company of
Cleveland against the Fort Wayne, Ind., Elec-
tric company. This is one of the cases growing
out of the double carbon arc lamp patent which

has attracted so much attention of
late. The case was heard by Judges
Gresham and lilodgett. Testimony
similar to that given in the com-
plainant's double carbon lamp suits
was presented and decision was re-

served by the court.

FIG. 2. WESTINGHOUSE ELECTRIC

tal in the efficiency of electric traction. A sig-

nificant fact in connection with the decision of the

road is that C. B. Holmes, who is at the head
of the syndicate, is particularly identified

with the cable system. The Chicago City

railway, of which he is the executive officer,

is operated by as efficient a system of cable as

can be found in the country. That the service

on the several lines of the company is excellent,

cannot be gainsaid. Still the brains of that

company, Mr. Holmes, favors electric traction.

A representative of the Western Electrician
recently asked Mr. Holmes for his ideas on elec-

tric propulsion.

"You know," said he, "that we have decided
to equip the Davenport and Rock Island road
with an electric system, and we are also trying

the Short system on the south end of our Broad-
way line in St. Louis. The latter works well

and I have no doubt the same will be true in

Rock Island and Davenport. .These facts show
my belief in electric railways."

"Do you believe that the day of the cable is

pas-sed?" was asked.

"By no means," was the response. "I think,

on the contrary, that we have seen merely the

beginning of cable roads."

"Where do you draw the line between roads
that should be equipped with an electric system
and the cable?"

"Where the volume of travel is extraordinalrily

heavy, in my opinion the cable should be used.

Where the tratfif is relatively light the electric

RAILWAY MOTOR—PLAN OF MOTOR AND TRUCK,

four cents— a very substantial difference you
see. In smaller cities, however, as I have
already said, where the volume of travel is com-
paratively light, the use of the electric motor
will prove economical and advantageous."
"Have you had presented to you any plan for

the use of the cable conduit for the underground
system of an electric railway?"

"Ves, but none of them has seemed feasible

to me. I haven't much faith in underground
systems for electric railways. They have pro ed
failures wherever they have been tried, so far as

I know."

Maguire Street Car Truck.

The accompanying cut represents the Ma-
guire truck for electric cars. The extended
spring base enables it to carry a long-car, it is

stated, on a sixteen foot wheel base and makes
an easy riding car without the excessive longi-

tudinal rocking common to many six-foot wheel
base cars. As the springs are all located out-

side the wheels there is no central pointon which
the car can rock. The attachment of the truck

to the car is elastic in every direction. The
truck is strong and simple in construction. The
side of the truck being composed of only four

pieces it is little liable to get out of repair. An
axle and wheels can be moved by taking off four

nuts, and by removing eight nuts the car and
truck frame can be lifted from the axle and
wheels. The journal boxes, it is stated, will

run a year with one oiling and are both du.st

MAGUIRE ELECTRIC CAR TRUCK.

motor will prove more advantageous. Take the
case of our State street line for example. We
carry 200,000 passengers a day on that line. In
this case the cable is to be preferred. Why?
Because it is more economical. Electric motors
have no particular advantage over steam loco-
motives, considering them simply as means for

drawing cars. Now, if we were given full per-
mission to use steam on State street, it would

proof and water proof. The trucks are con-
structed almost entirely of wrought iron. They
are manufactured by the Maguire Manufactur-
ing company of Chicago.

The North .Vvenue Electric Railway company of lialti-

more. Md . has commenced work on the extension of its

system. .\n electric road will be constructed at the Haiti-

more Sugar refinery. The Thomson-Houston system will

be employed.

Stevens Positive Gravity
Switch.

The accompanying illustrations
show the new switch introduced by
the Electric Merchandise company,
Chicago. It is intended for use
on overhead electric railway lines
and has been approved by many
prominent electrical engineers. It

has been in practical operation on
several lines. Fig. i shows the
switch as it appears on the line,

while Fig. 2 shows the openings
through which the trolley wheel
passes. It will be noticed that the
switch is level with the trolley wire,
having no depressions to wear the
wheel. This feature is considered
a positive advantage. Another

advantage claimed for this device is that
the speed of the car or the direction in
which it is traveling will not interfere with the

iM..:,

FIG. I. STEVENS I'O.SIIIVE GRAVITY SWITCH.

satisfactory operation of the switch. The wheel
itself opens a space in the switch which, after
the car is allowed to pass, closes immediately
and is ready for the car following or one com-

FIG.'2. STEVENS rilSITlVE GRAVITY SWIllTI.

ing from another direction. The switch is made
for both right and left turn-outs.

The device is extremely simple. It is only
eighteen inches long, which is a commendable
feature.

Telephone and Electric Railway Com-
panies.

One of the greatest obstacles the promoters
of electric railways in large cities have had to
contend with was the opposition of the tele-

phone companies. These corporations have in

many cases carried the controversy into courts,
thereby causing much delay in the' introduction
of the electric system on the street railways.
The disturbances e.vperienced in telephone work
due to the operation of electric street railways
can generally be avoided by the establishment
of complete metallic circuits for the telephone.
The telephone companies desired the electric

railway companies to reimburse them for the ex-
pense of changing their systems, but the electric
railway companies claimed that the telephone
system, if properly constructed, would not be af-

fected by the introduction of electric railways.
Both telephone and railway companies claimed
the right to use the street, the telephone com-
panies because they had their poles planted be-
fore the introduction of electricity in the pro-
pulsion of street cars, while the latter contended
that the streets being highways and the railway
companies being common carriers and having
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franchises the change from horses to electricitj'

would not affect their prior claim to the right

to use the street. After much contention there
now seems to be a desire on the part of both
railway and telephone companies to avoid fur-

ther litigation and settle their differences ami-
cably. This course is being pursued in Milwau-
kee, Minneapolis and St. Paul and many other
Western cities. There is but one electric railway
in Chicago and thus far there has been no seri-

Overhead Electric Railway Construction
in Indianapolis.

The accompanying engraving gives a view on
the Citizens' Electric railway in Indianapolis.
The cut is interesting, as showing the latest

overhead construction of the Thomson-Houston
Electric company. The iron poles which are
used are located in the center of the street, be-

tween the tracks, and it will be seen they are by
no means objectionable in appearance. The

0\LRHE.^Li ELi-CTRlCAL RAILWAY

ous trouble, the telephone company changing
the route of its wires where necessary. In Jol-

iet the telephone company found considerable
trouble when the electric railway was introduced,

but this was overcome by means of a common
return. At present the only road that is giving
trouble to the telephone company is at Elgin,

and. it is expected that an agreement will soon
be reached there.

Tripp Electric Car Truck.
The Tripp electric truck is illustrated in the

accompanying cut. The engraving represents

the standard truck for fourteen, sixteen or eigh-

teen foot cars, made with or without extension
springs, which are designed to prevent oscilla-

tion of the car body.
A bottom truss is required for the largest car,

CONSTRUCTION IN INDIANAPOLIS.

•method of locating the feeder wires is also shown
in the cut. Strung at the center, almost directly

over the pole proper, these last mentioned con-
ductors in nowise detract from the symmetry
and neatness of the overhead work.

Telephone Rates in Washington.
The Bell Telephone company has been victo-

rious in its first contest with the government re-

garding the rates to be paid for instruments
used in the public service. The lowest annual
rent in the District of Columbia is at present $60
a year. An amendment added to the General
Deficiency bill by the Senate proposed to reduce
the rate to $30, and provided that if the tele-

phone company should decline to accept that

rate, the privilege of using the streets, alleys

and reservations in Washington for the laying

be made. The House committee thereupon
non-concurred to the amendment of the Senate
and the conference indorsed its action.

Electric Railways In Minneapolis and
St. Paul.

The street railway system of the Minneapolis
street railway company is the most extensive yet
equipped with electrically propelling machinery.
The number of miles in Minneapolis alone al-

most equals the total number of miles of electric

railway lines in all other cities combined. The
statement is unquestionably true if the lines in

St. Paul are included with those of Minneapolis.
The systems in the two cities should be con-
sidered as one, as a car from any point in

either city may reach any point in the other

city by a continuous unbroken trip under a trol-

ley wire.

The map shows the lines in the cities which
are to be equipped with electricity.

A brief description of the generating plants
may not be without interest. In the Minna-
appolis station the boilers are of the Babcock &
Wilcox make, and their capacity aggregate
3,000-horse power. Oil is used as fuel. Three
Allis-Corliss triple e.'cpansion condensing en-
gines are to be used; one is now in place, and
is operating that portion of the system which is

equipped. Work is rapidly progressing toward
placing the other two engines in position. These
are i,ooo-h. p. each, but may be easily worked
up to 1,200 each if occasion should require. They
were built by E. P. Allis cSc Co., Milwaukee.
The engines are to be bolted to a shaft in the
basement by a double leather belt, six feet one
inch wide, and 152 feet long. The shaft is pro-
vided with Hill clutch pulleys for each dynamo,
and a loose clutch of same make for each en-
gine will make it possible to drive the shaft with
any one engine, or all engines as may be de-
sired.. The dynamos, of which there are to be
fifteen, five of which are now in place and in

operation, are located on the first floor with the

engine, and are bel'ed up through the floor from
the shaft below.
The Edison compound dynamos which are

used are of 150,000 watts' capacity each. Two 15-

horse power Sprague motors are used on each car.

The twenty-six-foot cars used were built by the

Leclede company, St. Louis, and are very hand-
some in design. The novelty of this particular

system lies in the fact that there is not a wire
in sight except the overhead trolley wire. The
feeders, mains and track feeders are contained in

a conduit under ground. The sub-feeders con-
nect from the trolley wire through the hollow
iron supporting poles.

The conduit is located between the tracks

and is built as follows: Two-inch plank, first

treated withfernoline, is used for constructing a
long box or trough of desired size, a number
of paper tubes, of the Interior Conduit com-
pany's make are laid in the box, and thoroughly
joined together in continuous lengths. The

running from end to end of the equalizing bar,

and bolted to it by four vertical supports. The
equalizing bar is perfectly straight, which is a

departure truck in construction. The trucks

can be easily removed from the car body, and to

remove wheels is only the work of a few min-
utes.

The trucks are equipped with anti-friction

journal bearings, and are dust-proof. They are

made by the Tripp Manufacturing company of

Boston.

The Tennessee Industrial Land company has authorized

W. Englewood to receive bids for the construction of ar

electrical railroad to belt its property at Dayton, Tenn.

IKIPF ELECTRIC CAR TRUCK

of wires should be denied it. The fight on the

company was begun in the Senate by Senator
Morgan, who presented the amendment provid-

ing for a reduction in the rates, and he was as-

sisted in his opposition by Senator Plumb, w'no

thought it an outrage that the government and
the public should be compelled to pay $60 a

year for the use of an instrument which, he said,

does not cost more than §13 or $4 to make.
Hearings were given the officers of the tele-

phone company by the House committee and
they had ample opportunity to show the ex-

pense of maintaining the service and give their

reasons why the proposed reduction should not

tubes are raised a short distance from the bot-

tom of the wood box by placing at short inter-

vals, crossways, made of short pieces of the tub-

ing. The tubes are separated from each other

and prevented from touching the side of the

box by the same means. When this operation

has been completed from one manhole to an-

other, the box is entirely filled with an insulat-

ing compound. The top, of 2-inch pine, is then

nailed on. This upper surface of the box is

about eight inches below the paving stones.

The manholes are located 400 feet apart.

They are made by building two wooden boxes,

one within the other; the longest is 36"x36' X36"
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inside measurement and the smaller 30 X30 'X30
'

outside measurement. The space between the

two boxes is thoroughly filled with compound.
Both boxes are provided with cast iron caps

into which fit the cast iron covers. The iron

cover is tightly sealed with the compound to pre-

vent leaking of water into the manhole. After

the main up through these hollow iron poles

and are connected to the trolley wires through
fuse wires at intervals of 400 feet or at every

manhole.
When the Minneapolis system is equipped it

will include more than one hundred and forty

miles of track, and two hundred electric cars

of underground lead cables and overhead con-
struction will be used, and side poles will be
employed ir.stead of center poles.

The same make of boilers and engines will be
used in St.l'aul as those employed in Minne-
apolis. Their capacity will be 7,000-horse power
There will be ninety miles of track and one

the conduit has thus been cDnipleied, bare cop-

per wires are drawn into the tubes. A continu-

ous unbroken main, except for fuses, is laid

throughout the entire system. Numerous feed-

ers join it at intervals, and equalize the press-

ure.

Iron poles between the tracks, are used en-

tirelv, sub-feeders come out of the conduit from

will be in operation. There are now about
forty cars in operation and about one-fourth of

the road has been completed on which they are

running regularly. The system has been in

operation since the first of September without

a single stop due to any imperfection.

St.l'aul system will differ from Minneapolis in

two very important features A combination

hundred and forty electric cars in operation

when completed. It is expected that this por-

tion of the system will be operation before snow
ilies.

The details of construction of both the sys-

tems were worked out by Clift Wise, mechanical
engineer in charge, and Foree Bain, advising
electrical engineer of Chicago.
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Devoid Power Transmission.
Bv GUSTAVE MONRATH.

Economy in industrial worlc is a topic wliich

is engaging more and more tlie attention of our
oldest engineers, and numerous inventions are
leading us step by step nearer to tlie point
"where nothing shall be wasted." Saving is

especially essential in the transformation of

power. In our day where mechanical power has
embraced every branch of industry, where the
distribution of energy is effected from large cen-
tral plants through a complicated network to the
smallest sewing machine, and to the great steam
hammer, the question of transmission with the

To show the merits of the system we will

compare its operation with that of common belt

transmission, leaving out of consideration the
weight of armature and stiffness of rope or belt,

which are equal in both cases.

A 50-arc light Thomson-Houston dynamo re-

quires about 50-horse power. The belt speed
at Soo revolutions with 18-inch pulley is 376S
feet per minute, consequently
5°X33.o°o = P- 376S or = p. = 43S.

from the laws of mechanics. Fig. 3, we know
that T = p -)- t where T = tension on tight side,

t = tension on slack, and p = total power to be
transmitted; p in this case is ^ to 438 lbs.

FIG. I. DEVOLD POWER TRANSMISSION.

least possible waste, has become of paramount
importance.

In large electric power plants the question of

economical operation has stimulated the inge-

nuity of electrical engineers and the result is a

large number of skillful inventions for trans-

forming steam power into electricit}', with the

greatest possible reduction of friction, and con-
sequently with the least po.ssible loss.

The accompanying cuts show an ingenious
scheme recently invented for transmitting power
from engine to dynamo. The system which
promises considerable saving is the invention of

John Devoid of Chicago.
The invention consists of a combination of

rope and friction transmission so arranged as to

reduce friction in the bearings of both dynamo
and main shaft to a minimum. Both pulleys

have two or more grooves for the rope, and a 2

Assuming the arc of contact, x= 0.8 ^, and
the coefficient of friction between belt and pul-

ley == 0.24, we have Fig. 41^ 1.22 p = 435
lbs., T ^2.22 p = 972 lbs., t -)- T =435 + 972= 1,506 lbs. Fig. 4 represents the armature
shaft of the dynamo. We will then have 1506
X lo :^ X 37.25, X == 404 and 1506 -\- 404 =
1910.

The coefficient of friction for lubricated bear-

ings is 0.05. The waste of power due to fric-

tion in the bearings is:

For A igio x 0.05 x 419 ^ 40015 foot-

pounds.
For B 404 X 0.05 x 419 = 8464 foot-

pounds.
If the main shaft is 5 inches in diameter with

280 revolutions, the waste of power in both bear-

ings will be 1506 X 0.05 X 367 ^ 27635 foot-

pounds, and the total amount of energy lost

FIG. 2. DEVOLD POWER TRANSMISSION.

or 3-inch projecting friction flange on each side.

The dynamo. Fig. t, is placed with its pulley A
against the driving pulley £ on the main shaft,

as in the case of ordinary friction transmission;

but the pulleys, although in contact, do not
press hard against each other. A rope is thrown
two or three times over both pulleys in the direc-

tion shown in Fig. i, and back to a rope tight-

ener T, some few feet behind the dynamo.
When the rope is straightened the friction of the

rope and the friction of the two pulle)'s,increased

b)' the pulling rope, will transmit the power, and
as the pull of the rope and the press of the flanges

are working in opposite directions the loss of

energy is materially reduced. In Fig. 2 is

shown the arrangement of ropes on the pulleys.

through friction (40015 -|- 8464) -|- 27635 =
761 14 foot-pounds = 2-3 horsepower.
By using the Devoid system, in the first place

we have no friction whatever in the dynamo ex-

cept that which is due to the weight of the arm-
ature. The main shaft can be reduced from 5

inches in diameter to 4 inches because the bend-
ing momentum has been reduced to a minimum,
as there is no belt pull.

Taking the same dynamo. Fig. 5, we have with

a 52 inch driving pulley and pressure flange =
56 inches, 56 x 280 = x Soo x = 19.6 = di-

ameter of pressure flange for small pulley.

If the full power was to be transmitted simply

by friction between the flanges, the pressure

would be:

N X 0.40 X 3.14 X 56 X 280 = 50.33000,
from which equation we find N = 84.

If we suppose the rope to transmit one-fifth
of the total power, /. e., lo-horse power, we have
Fig 6 p = 88 pounds.
Assuming in this case the arc of contact to

be X = I T, and the coefficient of friction =
0.24 we have t =0.5 p = 44 pounds and T =
1.5 p = 132 pounds.

»"

<- - 3'ru" - -^ /o"

1 \^£crc/iy£2£c;rK/t//t>/,C»r.

FIG. 4. DEVOLD POWER TRANSMISSION,

The pressure between the pulleys due to t +T is by the graphostatic law ^ ti8 pounds,
which is iiS — 84= 34 pounds in excess of
what is needed.

If we choose two strands of rope the strain in
the slack rope will be -V- = 22 pounds. Giving
the tightener a diameter of 18 inches and the-

Ut^r^iJ//£/ecrH,c,MV Ch,

FIG. 3. DEVOLD POWER TRANSMISSION.

journals i]'^ inches, we have for friction in the
boxes 44 X 0.05 X 266 = 585 foot-pounds.
With 4 inch main shaft we have for friction:

44x0.05x292 = 642 foot-pounds. The total

in friction will then be 585 -I- 642 = 1227 foot-

pounds or 0.037 honepower.
The strain of the rope with two strands is J-p-

S6 —
"j^i^"'',

FIG. 5. DEVOLD POWER TRANSMISSION.

= 66 pounds, which is 1.32^ of the breaking

strain.

One more point to be noticed is the counter-

action of the rope pull against the weight of the

armature; the tight side of the rope T, Fig. -d,

having an angle of 130° to the center of gravity,

will tend to lift the armature, and the danger of

)M£sr£fi ŜlecT^f crA f/jCf/t ,

FIG. 6. DEVOLD POWER TR-ANiMISSION

overheated boxes, one of the most serious

troubles in operating large dynamos, is thereby

considerably reduced.

While the system seems to be an advance in

transmission, one point maybe objected to—the

increased floor space which it requires. It will

not be possible to operate as many dynamos
from the same main shaft as with belt transmis-

sion. The same objection holds true in refer-

ence to friction transmission generally.
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The ne.xt issue of the Western Electrician
will contain a report of the annual convention
of the American Street Railway association now
in session at Buffalo. The meeting promises to

be one of great interest both to street car men and
to those engaged in the installation of electric

railways.

The present issue of the Western Electri-
cian is printed before the regular day of pub-
lication in order that copies may reach dele-

gates to the convention of the .American Street

Railway association at Buffalo. Matter of un-

usual interest to members of the organization
will be found in this issue.

The best evidence of the success of electric

railways is furnished by a cable railway syndi-

cate which formerly opposed the introduction

of the electric system. This combination,
known as the Holmes syndicate, has recently

been purchasing street railway systems through-
out the country and transferring them into elec-

tric roads. The electric railway has proven
successful and the advocates of the cable sys-

tem wisely accept it without further controversy

which could only result disastrously to their

own interests.

The necessity of employing competent tele-

graph operators was impressed on the B. & O.

Railroad company recently when a terrible ac-

cident resulting in loss of life and property was
due to the carelessness of a boy employed as an

operator at Pleasant Valley, near Zanesville, O.

The press dispatches contain this story from
Janesville: "Orders were given east and west

bound freights to pass at Black Hand, but Oper-
ator Keelty at that place failed to deliver the or-

der to the east-bound train. Later he saw his

mistake and telegraphed the operator here that

there would be a wreck pretty soon and left his

post. He is a mere boy." The explanation nf

many tragedies is told in these few lines. Rail-

road companies do not appear to realize the ne-

cessity of employing competent and trustworthy

men as telegraph operators in small stations, yet

human lives are intrusted to these men, and often,

as in this case, human lives are sacrificed. It

often happens, too, that the operator is not so

much to blame as the corporation that employs
him. He has very little time to devote to his

duties as a telegrapher—those of flagman,

switchman, baggage master and ticket agent

taking precedence over telegraphy. He forms
the impression that his duties as operator are of

a secondary character. There have been fre-

quent warnings of the danger of following such

a coursp, but all to no avail.

In his address at Ottumwa, la., a few days

ago President Harrison made a brief allusion

to the progress which has been made in the

electrical world. After speaking of the prosper-

ity of industries in general, the president said:

"The progress in the mechanical arts that men
not older than I have witnessed, the applications

of new agencies to the use of men within the

years of my own notice and recollection, read

like a fairy tale. Let us not think that we have
reached the limit of this development. There
are yet uses of the agencies already known to

be developed and applied. There are yet

agencies, perhaps, in the great storehouse of na-

ture that have not been harnessed for the use of

man. The telegraph, the telephone and the

phonograph have all come within the memory
of many whostand about me to-day. The ap-

plication of steam to ocean travel is within the

memory of many here. The development of

our railroad system has all come within your
memory and mine. The railroad was but a fee-

ble agency in commerce when my early recol-

lection begins, and now this great state is cov-

ered with railroads like a network. Every farm
is within easy reach of a shipping station and
every man can speak to his neighbor any day
of the week, though that ne'ghbor live on the

oppositie side of the globe. Out of all this what
yet is to come? Who can tell?"

Electric street railway engineers will be in-

terested in an ingenious combination of rope and
friction gearing, the invention of a Chicago man,
described in this issue. The inventor em-
ployes grooved pulleys as in the ordinary rope
system, and provides them with friction flanges.

The faces of the Hanges are kept in contact by
the pull of the rope. The rope, it may be
stated, runs crossed or in other words on a

"half turn." A tightener pulley is employed to

take up the slack. By this arrangement the

friction of the rope is aided very materially by
the friction of the flanges of the pulleys.

.•\t first glance the reader will, doubtless, be-

come impressed with the idea that the combina-
tion is impracticable. The fact that the ropes

must necesarily run at "half turn," or nearly

so, will lead to this conclusion. It must be

noted, however, that the grooves of the pulleys

are cut a sufficient distance apart to prevent

any rubbing between the traveling ropes. An-
other feature which, perhaps, will be criticized

is that the ropes on account of the distance be-

tween the grooves must run to the pulley at

an angle. This practice, which is of course un-

avoidable, would seem at first to be an objec-

tion. The inventor, however, claims that by

running the ropes in deep grooves there will be
no "mounting" the llanges. The system is

worth a careful study.

Elsewhere in this issue is presented an ar-

ticle devoted to a brief description of most of

the prominent systems of electric traction now
e.xploited in the United States. It is thought
that the information will be of especial value
for purposes of reference to the members of

the American Street Railway association now
in session at Buffalo. -\ glance at the figures

contained in the article indicates in a very
striking manner the vast amount of work al-

ready accomplished. The electric railway,

barely considered by street railway men two
years ago as a system worthy of a careful atten-

tion, is now to be found in successful operation
in all sections of the country. The multiplica-

tion of electric railways is a hackneyed theme
but their rapid extension is none the less won-
derful on that account. .Ml the companies
which are engaged in the installation of systems
of electric traction are full of work forthereare
still a vast number of cars propelled by animal
power. It is only a question of a short time
when the better motor power will be substitut-

ed. To the organizations of street car men is due
in no small measure the general adoption of

electric syslems in so short a period. It has
been asserted on a great many occasions that

street car companies were ultra-conversative

but they have ceriainly not shown .'uch a char-

acteristic in their attitude toward electric pro-

pulsion. In street car conventions electric

railways were carefully considered as soon as

their practical operation was demonstrated.
The endorsement given to the new system by
these organizations has smoothed the way for

many an electric company. The result is that

to day street car conventions to a grett extent
partake of the nature of meetings of an electri-

cal association.

In another column is presented a brief inter-

view with C. B. Holmes, in which he speaks of

the relative merits of the cable and electric rail-

way systems. Mr. Holmes is at the head of the

most successful cable railway in Chicago, and he
is recognized as one of the ablest street railwav
men in the country. Mr. Holmes' name has
been identified with a cable system for years
and his advocacy of that means of moving street

cars is well known. During the last few months
he has experienced at least a partial conversion
to electric systems. While we entertain the

highest respect for Mr. Holmes' opinions we
think his views will undergo, as time passes, a
still greater modification, and that eventually
he will put himself on record unconditionally in

favor of electric railways. At present Mr.
Holmes states that in his opinion a proper plan

of street railway equipment would be that which
would give to heavy traffic roads a cable .system,

and to light traffic roads an electric system.

The fact that the West End Railway company
of Boston has met with such success with elec-

tric cars on lines where travel is the heaviest

would seem to show that Mr. Holmes' belief

that the cable is essential under such conditions
is not well founded. His idea as to the relative

economy of the cable and electric motor does
not seem to be substantiated by figures. Under
the most favorable conditions we did not sup-

pose that the cost of the cable was as low as two
cents per car miles as Mr. Holmes says. Ordin-
arily it is given as considerably more than twice
that figure even when traffic is extremely heavy.

His figure of four cents per mile for electric

roads is greatly in excess of the figures usually

given. Taking up the first table which happens
to be at hand we find that for two small roads
the operating expenses are 2.7 and 2.8 cents per
car mile. One of the primary advantages re-

ferred to by electric railway companies is the

rapidity of starting the cars. We had supposed
this to be a characteristic of the electric car

rather than of the grip car. Certainly we have
heard no complaints of the electric motor on
this score. Mr. Holmes' opinion therefore that

for this reason electric cars would have diffi-

culty in transporting crowds when cars come
after each other in quick succession is one which
we think could be disproved by a practical

demonstration.
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Electric Welding at thie Minneapolis Ex-
position.

Electric welding has not yet ceased to be a

novelty and attraction to the general public and
it is one of the most interesting studies occupy-
ing the attention of electrical engineers to-day.

The general interest manifested in this depart-

ment was demonstrated at the Minneapolis Ex-
position where the welding apparatus was one

of the chief attractions. To electrical engineers

and mechanics it was particularly interesting,

and as it was the first display that has ever been
made in the west its features were closely

studied by critical eyes.

In the accompanying cut an excellent view of

the e.\hibit is presented. The appai^atus occu-

pies a prominent position on the second floor of

the main building. The plant consists of an

alternating machine of the Thomson-Houston
pattern and four Thomson welding machines
for tires, axles, three-inch iron pipe and small

metals. The boards arranged about the space

contain specimens of the work performed by the

machines displayed. Many of these are very

We expect, therefore, to hear of many practical

results from practical men who view the present
situation entirely from the financial point of

view; thus we may contrast the utterances of

the old-fashioned tramway man with those of

the modern electrical engineer, and draw useful

conclusions.

The London F.tecirician speaks as follows of

the electric traction work in America:
But if the distribution of electricity for light

and power has become a comparatively prosaic

routine performance, we are not left entirely

without compensation, for again our progressive

cousins are showing us the way, to their honor
and our advantage. The conditions in this

country are not over favorable to electrical ex-

periments of any description. What better

could happen, therefore, than that the many
knotty problems connected with electric traction

should be partially solved for us across the At-

lantic? In a few years it will doubtless have
been satisfactorily settled for us by practical

experience whether we should employ two small

m tors or a single large machine; and an effi-

balance about the middle of May. The erec-

tion of a two-story brick power house will be
begun at once, near the present street car depot,
and the work will be pushed forward without
delay. It will be supplied with machinery from
the Accumulator company's works, all in the lat-

est and most approved style."

The Electric Railway.

A glance over the report of the proceedings
of the last convention of the New York State
Street Railway association held recently at

Rochester. N. Y., would seem to indicate that

in discussions as to the most improved methods
of propulsion, the electric motor is not only oc-

cupying almost exclusively the attention of street

car men, but has, during the last year, taken its

place in advance of all its competitors. Not
many would have ventured five years ago, to pro-

phecy that a body of men like those who met at

Rochester would have found it advantageous to

devote their time almost exclusively to the dis-

cussion of electrical systems of car propulsion.

interesting, showing the novel uses to which
electric welding may be applied. The plant

was installed by the Northwest Thomson-Hous-
ton Electric company of St. Paul. This is the

most interesting part of that company's exhibit.

The cut is reproduced from the ElectricalNorth-
west.

Electric Traction in the United States
from an English Standpoint.

The London Electrical Review has the follow-

ing apropos of the annual meeting of the

American Street Railway association: It is an-

ticipated that electric traction will form an im-

portant topic of discussion during the forthcom-

ing meetings of the several American Street

Railway associations. Until three years ago

these societies not only occupied themselves ex-

clusively with matters concerning horses, stables,

manure and horse cars, but when the subject of

electric haulage was mooted the introducers of

the novel "fad" were looked upon with suspi-

cion and skepticism. Times have changed with

astonishing rapidity. Many of the advocates of

the horse have been converted to modern ideas,

others have dropped avowed opposition and are

now watching events. None can upset the re-

markable fact that out of 8.652 miles of tram-

ways in the United States. 1,753 miles, or nearly

20 per cent., are now worked with electric cars.

ELECTRIC WELDING AT THE MINNEAPOLIS EXl'OSITION.

cient slow-speed motor geared direct to the axle

will probably have been evolved. With such

points disposed of, and the city and South Lon-
don line and the Liverpool overhead railway in

fair running order, it is possible, provided that

a satisfactory closed or open conduit system has

been devised, that we may buckle to and move
forward in the matter of electrical propulsion.

Storage Battery Car at Dubuque, la.

W. W. Griscom, president of the Electro Dy-
namic company, Philadelphia, and William

Hood, Chicago representative of the Accumu-
lator company of New York, held a conference

at Dubuque, la., last week, with representatives

of the street railway company of that city. It

has been decided to equip the entire system with

storage battery cars, and 15 cars have already

been ordered. The Dubuque Ledger says:

"The experimental car which has been in the

service in this city for the past three months,

has given the best of satisfaction to both Mr.

Rhomberg and the public, and since it began

running it has required but little if any attention

other than what would naturally be given it in

daily service. Mr. Rhomberg stated last even-

ing that six of the fifteen new cars ordered

from the Accumulator company would be here

during the month of December next, and the

Such however, was the case. It was a note-

worthy fact that the deliberations of this body
were more in the nature of a consideration of the

efficiencies of the various systems rather than a

debate as to the advantages or disadvantages of

electric motive power as compared with the

cable or any other non-electrical system. The
adjective " phenomenal" is often applied rela-

tive to the rapid development and introduction

of the electric systems of street car propul-

sion in this country and without doubt electric

railway men in the United States have had
many occasions for rejoicing during the last

year. The introduction of electricity on the

Boston street railway lines and the adop-
tion of electricity at Minneapolis and St. Paul

after it had been decided to put in the cable,

together with the substitution of electricity for

horses on all the Milwaukee lines, were certain-

ly events of no little moment, but by far the

greatest achievement has been made in New
York where Jay Gould is reported as announc-

ing his intention to substitute electricity on the

elevated roads. Mr. Gould says the "L" road

management is conducting experiments which
will eventually result in the adoption of some
particular system. Mr. Gould and General

Manager Hain both favor storage batteries but

it is feared that at present the accumulator
system will not prove commercially successful.
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In addition to this, the fact that C. B. Holmes
of cable railway fame, has been investing heavily

in electric street railway equipment, must not be

overlooked. It is not to be wondered at, then,

that the electrical equipment companies display

a certain amount of enthusiasm. Their business

is sometimes referred to as being 'in its infancy,"

but those in the field at present, with factories

running on over time, appreciate to the greatest

degree that while the ordinary miteof humanity

grows first into boyhood, the so-called "iiifant,"

electricity, has already advanced to a sturdy

manhood. The records of a number of the

equipment companies substantiate the above
statement. The Edison (leneral Electric com-
pany now exploiting the Sprague system, well

known as the one introduced on the historical

Richmond, Va., road, reports that it has in the

neighborhood of 125 roads inoperation, or in

process of construction. .V number of the

Sprague roads are outside of the United .States.

As the development of the application of elec-

trical power to the propulsion of street cars has

gone forward, one problem after another has

been satisfactorily solved, until to-day the Edi-

son company claims to have a system as near

perfection as mechanical skill and inventive gen-

ius can develop.

The special features of the Edison system

may be mentioned: T.he trolley wire or working
conductor is carried over the center of the track

upon span wires running from pole to pole

across the street, or upon brackets attached

to poles set on one side only. No
change in the size of this wire is required with

an increase in the number of cars running on
the line. The main current is carried by a con-

ductor running parallel to the line wire, and sup-

ported on poles at the side of the street. From
this feeder wire tap wires are run at intervals

of 500 feet to the trolley wire. By the u.se of

this parallel conductor and by means of special

cut-outs for line sections. It is claimed there is

absolute certainty, even in case of an accident

upon any portion of the line of the current al-

ways being fi.rnished to the cars, e.xcept imme-
diately at the point of breakage. The main con-

ductor wires are carried upon poles, and the

span wires are thus not subjected to strain.

The flexible suspension of the car motor is an-

other feature, liythis arrangement a spring con-

tact can be maintained between the pinions and
gears, and smoothness and easy riding can be ac-

complished. This prevents the stripping of the

gearing by sudden strains upon the car. In the

Edison system no resistance box is used. A
controlling switch throws sections of the field

coils into different combinations, series, multi-

ple, etc., and thus governs the speed of the motor.

The latest improvement in this motor is the

adoption of the Eickemeyer armature. By the

Eickemeyer method of winding the company
claims to secure increased reliability, and also

interchangeability of the coils.

The Thomson- Houston Electric company
has equipped street railway plants with its

electrical system in all parts of the United
States from Maine to California, and from Min-
nesota to Texas. This company has at the

present time about 150 roads in operation or in

process of construction in the United States and
has also installed its electrical railway system in

many of the foreign countries. In all cases, it

is claimed the apparatus is operating with won-
derful satisfaction. The Thomson-Houston
company considers the electric railway problem
more of a mechanical than an electrical one. It

uses no commuted fields claiming that it is bet-

ter to spend a little more money for coal, and
avoid wear and tear. The motors are plain ser-

ies wound and a rheostat is used to control the

speed. Generally speaking, this company uses

the trolley wire as a conductor, and only feeds

where it is necessary on account of special grades
or excessive work.

The Short Electric Railway company of

Cleveland, O., has during the few months of its

existence, taken a prominent position in the

field of electrical industry. Its works are asso-

ciated with the works of the Brush Electric

company in Cleveland. At the beginning of

its operations this company installed a series

system but this method of distribution has since

been abandoned. It is now exploiting a parallel

system somewhat similar to that of the Thomson-
Houston and .Spiague; that is, in connection with

the distribution of current and the style of over-

head construction. The .Short motor has an
indiviluality as to mechanical and electrical

construction. The field magnets, which are four

in number, are series wound in one coil on each
magnet, and the coils on the armature are en-

tirely st-parate from each other. If one of the

coils should happen to burn out it does not

touch any other coil on the armature. .An ar-

niati.:re of larvjc diameter is used and is run at a

slow speed. When the car is running at the rate

of twelve miles an hour, the armature revolves

at about one thousand revolutions per minute.

Large pinions, 6!2 inches, are used, which are

made of the best machine steel. The large

gears are made of cast steel, and have wooden
webs between the rim and the hub. These webs
are put there for the purpose of deadening the

noise, and also to serve for insulating the motor
from the ground, the ground connection being

made directly from th: motor to the car axle by
flexible cable connections. The motor is insu-

lated by heavy wooden beams. This construc-

tion is used in order to deaden the noise and to

get perfect insulation from the ground to the

armature.

The Detroit Electrical Works have recently

commenced active work on a number of electric

railways. The Rae .system, which the company
exploits, has as its special feature a single motor
of large power attached to a rigid frame support,

a disposition wh ch, it is claimed, secures perfect

alignment and freedom from noise. The pecu-

liar construction permits the use of large wear-

ing parts, and slow speed of armature shaft.

The company has installed its system on nine

roads which operate 71 cars An interesting

installation which the company has recently

made is the Calumet electric railway which is

of peculiar importance inasmuch as it is the first

practical street railway ever operated by elec-

tricity in the limits of Chicago.

One of the latest competitors in the electric

railway field is the Westinghouse company.
The Westinghouse system is operated at a con-

stant potential of 500 volts. The overhead
wire is used, and while there are no radical de-

partures from existing methods of electric pro-

pulsion, this company claims great improvements
in the details of mechanical construction and
workmanship. The Westinghouse motor is de-

scribed in detail in another column. It may
be mentioned that these motors and the West-
inghouse generator are designed to be operated

on any existing lines in connection with ma-
chines already installed.

Electric traction with storage batteries was first

attempted at the Paris Exposition of 18S1. Two
cars were run from the Place Concord<it to Pal-

ais de ITndustrie. This was shortly after Faure

and Julien had begun to introduce the storage

battery in Europe. In the early part of 1885,

A. H. Bauer made some experiments with a

storage battery car in Baltimore, Md., with vary-

ing degrees of success. In October, 18S6, stor-

age battery traction was brought prominently

before the attention of engineers in this country

by a Julien car which was put in service on
Eighth avenue. New York City. That car was
afterward transferred to the Fourth and Madi-
son avenue line and was by degrees followed up
by more cars, until in 18S9 the largest installa-

tion of storage battery cars that had ever been
attempted was made. Ten cars were put in act-

ual service on the Fourth and Madison avenue
line in New York City, and have continued in

service up to the present time with the excep-

tion of an intermission brought about by adverse
litigation. Mr. Wharton has now five or six

cars in actual service on Lehigh avenue, Phila-

delphia. That line is run exclusively by the aid

of storage batteries. Another company is run-

ning four cars at Beverly, Mass., and have been
doing so for over a year and with considerable

success.

The Electric Traction iS: Manufacturing com-
pany have in New f)rleans two storage battery

cars in actual service and has ten addi-

tional cars which it e.xpects to place in service

by the first of November, while a number of ad-

ditional cars are being constructed for New Or-

leans.

Two Julien cars are in passenger service at

Indianapolis, Ind., it is understood, with great

success.

A storage battery car equipped bythelJaft
Electric company, now the United Electric

Traction company, is and has been for several

months past in service in Toledo, and with great
success. It has carried as many as 1,100 pas-

sengers in one day.

One or two cars have for some time been in

service on the Metropolitan Streei railway in

Washington, D. C.

Leo Daft's system and his electrical work on
the New York elevated roads are well known.
As one of the pioneers in electric streetcar pro-
pulsion and in addition to the special work on
the New York elevated road, Mr. Daft has de-
veloped a system which is now being exploited
by the United Electric Traction com-
pany of New York. The new motor
and truck recently brought out by this

concern deserves more ihan a passing mention.
The LInited Electric Traction company claims
that it has been found from practical experience
that suspending the motor directly from the axle
and not attaching it to the frame of the truck or

car body reduces the noise to a minimum. This
fundimental idea has been skillfully worked out
in a truck which the company has recently

p'aced on the market. The motor, which is of

the consequent pole type, is hung to the rear

axle of the four wheel truck and the forward
end of the motor hangs by a special flexible ring
bearing to the forward a.xle Laminated field

magnets are employed and the armature is of

large diameter. This machine was designed to

be adapted to either the overhead system or ac-

cumulator work.

The River & Rail Electric Light company of

New York is exploiting the Main storage battery

for street car work. It has a peculiar form of mo-
tor which differs materially from those ordinar-

ily employed in street car work. The armature
is staiioiiary and the fields and brushes revolve.

The car machinery permits the coupling of both
axles to a single motor without hard running
action The storage battery used by the com-
pany has no applied oxides of lead. It is formed
by the action of the current alone in accordance
with the Plante principle.

The Pumpelly company, Chicago, has made
a number of experiments in street railway work
with storage batteries, and believes that it has
succeeded in putting on the market a battery
which is capable of doing street car work suc-

cessfully. It operated in Detroit, some time
ago, a storage battery car, equipped with 96
150 ampere-hour cells, and a Rae motor. The
device for controlling the cells was so arranged
that the car started with four series of cells in

multiple. The next position of the switch,

place the cells with two series in multiple, and
the next, all the cells in series. This gave a

gradual dischage of the cells. By this arrange-

ment, the cells are not called upon for a heavy
rate of current, and three different speeds can
be obtained without inserting resistance in the

circuit. The plates of the cell are separated by
cellulose fiber, and this is so placed in the cell

as to form a support to the entire surface of

each plate. This seems to lengthen the life

of the battery considerably, and the electrolyte

by this means is kept from splashing. This
car operated successfully on heavy loads, and
made about 40 miles with each charge. The rate

of speed attained was about 15 miles. The car

was stopped and started on curves. The Pumpel-
ly cell has also been used in connection with the

Patton electric car. This Patton motor system
has lately been attracting considerable atten-

tion at Pullman, III., where an experimental
car has been exhibited.

The system of street car propulsion adopted
by the Accumulator company of New York, is

known as the "Edco system," in which the

energy is supplied from accumulators placed
under the seats of the car, the motors being
geared to the a.xle, with dust-tight covering,

and gearing running in oil, thus securing the

minimum of noise, and of course, the loss of the

smallest quantity of power in friction. One or

two motors per car are used, according to the

size of the car. The motors and gearing are
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supplied by the Electro Dynamic company of

Philadelphia.

One of the i6-foot cars of the Accumulator
company has been in daily successful use since

August 12th upon the traclc of the Dubuque,
Iowa, street railway. The charging current

required is about 26 amperes at 2^5 volts. The
daily run has been about 75 miles within 12

hours, including stops, and when heavy loads

were carried it required about the same number
of hours for charging as for running. The car

hastwo i2-horse power motors, and the cells

being arranged in crates can either be shifted

in and out at the sides, the panels being swung
for the purpose, or through the ends of the

cars on skids or rollers. The car carried on an
average of 200 pay passengers dail)', and on
two occasions over 1,000. No difficulty was
experienced in maintaining 5 miles an hour up
a4'2 per cent, grade, or 10 or 12 miles on a

level. The track has a 60 lb. rail well laid, and
is generally level with only a few grades of

from 3 to 5 per cent., none being longer than
400 feet.

The Union Electric Car company has also

been running two cars equipped with the

Stevens gearing and batteries, made by the

Accumulator company, upon the Beverly &
Danversport, Mass., road, 3^3 miles long, for

regular business since October, 1S89. This
track is very hilly, and the requirements severe,

but it is said the performance of the two cars

has been uniformly satisfactory.

Reckanzaun's Improved Meter.

The features claimed for this new Recken-
zaun meter illastrated in the cuts are sensitive-

ness and an absolutely accurate measurement of

the electricity consumed.
The device consists esentially of two sole-

noids actuating iron cores A and B, which are

connected with a lever L. This lever is pivoted

at O upon a standard and carries at its further-

most end a friction roller v? which is suppoited
from the forked end of the lever by means of

two small links P, pivoted at their upper ends to

the fork of the lever and at their lower ends to

a collar, mounted loosely around a sleeve on the

roller Ji. The object of this mode of suspen-

sion is to allow complete freedom of motion to

the roller up and down the vertical spindle 5,

which is connected at its upper end to the reg-

istering or indicating mechanism. Since the

end of the lever describes an arc while the path

of the frction-roller is in a vertical straight

line, this highly flexible mode of suspension is

FIG I. RECKENZAUN S IMPROVED METER.

of great importance in eliminating friction. The
lever Z is balanced by a counter-weight as

shown in such a manner that the roller Ji will

just drop down toward the center of a disk £>

when no current is passing through the sole-

noid. As soon as a small current is allowed to

circulate through the solenoids the core B will

be sucked up to a slight degree corresponding

to the strength of the current. Core A simul-

taneously drops down as a result principally by
gravity.

The highest portion of the lever is shown by
dotted lines in Fig. i. This would correspond

to the greatest current the instrument is intended

to indicate and in this position the friction roll-

er will be near the circumference of the disk D,
and will therefore transmit its greatest velocity.

The disk D is revolved at a constant speed by
the clockwork shown to the right in Fig. r. In

order that the roller i? may rise and fall read-

ily with any variation of current a'portion of the

face of the disk is cut away. Fig. 2.

It may be stated in order that the action of

the meter mav be more easily understood that

the distance through which an iron core travels

within a solenoid is not absolutely proportional

to the current flowing within the coil. In this

meter, however, it is quite essential that the ra-

dial displacement of the roller R relatively to

the disk £> should be proportional, because the

consumption of electricity has to be recorded by
the velocity with which roller R revolves and
communicates its motion to dials similar to a

KlG. 2. RECKENZAUN S IMPROVED METER.

gas-meter. Thus the function of the second
solenoid and core A is to compensate for the

varying attractions upon B, and also to equalize

any "magnetic lag" which might be appreciable

and involve slight errors. Both solenoids are

energized by the same current, and the tendency
of core B being sucked up a greater distance

than that corresponding with the increased quan-
tity of current is counteracted by the core A,
whose gravitation effect is reduced simultane-

ously, since there is also here the natural ten-

dency of the core being held level with its sole-

noid. The core A will keep dropping down so

long as its weight is greater than the effect of

the solenoid trying to hold it up; but as the cur-

rent is increased there will be a point when A
will actually be held up by the solenoid, and all

tension on its suspension cord or chain C des-

troyed. After this occurs the core .5 has alone

to do the work of raising the lever, and for this

reason core B is suspended by a rigid rod G. A
plan of the meter is shown in Fig 3.

Turbine Water Wheel.
In the cut is shown a turbine wheel which is

stated to be of inexpensive construction, and one
which is not likely to get out of order under or-

dinary circumstances. More and more interest

is being taken in the utilization of water power,

and many street car companies in small cities in

the west are considering the question of using

the power of falls of water for operating gener-

ators for electric railway systems. In this wheel

TURBINE WATER WHEEL.

the principle of outward horizontal discharge is

combined with an upward discharge, and to this

end the water is conducted into the inner or

central portion of the wheel, whence it flows be-

tween fixed partitions and intermediate regulat-

ing gates, by which it is directed against the
buckets of the wheel immediately outside of the
guides. The mode of regulating the flow of
water on to the buckets of the wheel is simple,
avoiding all interfering mechanism and giving
the way clear to the water from the penstock
into the wheel case, whence it flows out between
the partitions and the regulating gates onto the
buckets of the wheel. The latter is supported
by a central pivot which carries both the wheel
case and the penstock, which is attached to it.

The wheel is manufactured by the Patrick Water
Wheel company of Montreal, Canada. The cut
is reproduced from the Scientific American.

Columbian Street Lamp Pcsf.
The accompanying cut represents a side ele-

vation of a new street lamp post for arc lamps,
designed and manufactured by the Western
Electric company, Chicago. In electric light-

ing systems for street illumination'a demand has
arisen for posts that shall present a symmetrical
and pleasing appearance. An effort has been
made in this case to meet these requirements.
The lower part or base, which is of cast iron, has

COLUMBIAN LAMP POST.

a broad circular footing which, when bolted to

the walk, gives the post great stability. Above
the footing the base assumes a hexagonal sec-

tion, and rises in graceful curved faces, paneled

and ornamented in a tasteful manner. One of

the panels is hinged so that it maybe opened to

give access to the switch. The wooden portion

of the post extends downward through the cast

iron base to the sidewalk, and above the base is

provided with neat malleable iron steps, while

at its upper extremity is carried a single side arm
lamp support with switch board and hood of the

pattern adopted by the Western Electric com-
pany.
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Storage Battery Traction.

Hv Wii.i.iAM Bracken.

One of the chief obsiaclcs in the way of storage battery

traction is the unceilainly arising from conflicting htigalion

as to the ownership of storage battery patents. Consider-

able allowance for delay must also be attributed to the fact

that storage battery traction is more dilVicult to attain than

^ny other practical system of traction. It has taken long-

er time, from the very nature of things, to overcome the

difViculties encountered in storage battery traction

than those to be met with in the overhead system. There

now seems to be left but one tiucstion as to the final out-

come of torage battery traclion and its relative position

with other systems. That <iuestion is its relative econ-

omy. The Julien people claim that it is more econom-
ical thin horse traction and we must infer from the

large amount of lime and money that they havegivcntocx

plotting the system, that they have good grounds for their

belief. The only clement entering into the question of

economy is that of the duration o! the battery. The bat-

ten.-, as is pretty generally known, is composed of about

an equal number of positive and negative plates. The
negative plates as now manufactured will last indefinitely.

It is lair to say ihat they will last ten years. It was once

thought that they would not last over two or three years;

the only question, therefore, is the life of the positive

plates. If they can be made to last six months, it is

claimed that storage battery traction is as cheap as horse

traction where ten or twenty cirs are in service, and cheap-

er than horse traction where the number of cars in serv

ice exceeds twenty. All the mechanical difl'iculties here

tofore encountered in storage battery tr.iotion have been

substantially overcome. Thev have been overcome as

fully as the mechanical dilficulties of the overhead

system. The car goes and is as reliable in service

as a steam car or an overhead car— probably more
so. It shifts its batteries in a sufliciently short pe

riod of time to admit of that method of traclion. no matter

what the heatlway may be on the most crowded line and

the batteries can be shifted economically and can be stored

within a small space by means of a battery rack. The mo-
tors, gears and switches are substantially the same as

those used in the overhead system and are of course, equally

reliable. The sole question then is as to the life of the

positive plates or one-half the battery. They cost .it pres-

ent for a car about ;|;6oo; they can be furnished for a

much less figure than this when used in large quantities

They ought to last for one year; that would mean |2 a day

or 2 cents a car mile for too days' run. And let mc say

here what may seem very strange, that they will last as

long, if not longer, running 100 miles a day as if they

should run 50 miles a day- One gratifying point about

a storage battery is that the more continuous the service,

the better its condition remains. There is nothing more
h.irmful to a storage battery than disuse. Almost all the

difficulties that the julen people encounter on Fourth and
Madison avenues, arising from storage batteries, arc met
with, it is stated, oi Monday and are to be attributed to

the fact that the batteries have been idle, as the cars do
not run on Sundays.
From what can be learned. 3 cents a car mile for storage

batteries is a conservative estini ite. This leaves from six

to seven cents a car mile for steam power and the main-

tenance of the motors and gears. Conserv.itive estimates

by cleciricial engineers place the cost of motive power for

these items as follows: Electrical energy delivered at the

terminals of the battery or generated on the overhead sys-

tem, 2 cents a car mile; maintenance of motors and gears,

2 cents a car mile; miintenance of batteries, 3 cents per

car mile; sundries, i cent a car mile. This is 8 cents per

car mile by the storage battery system.

The cost of moti\e power in horse tr.iction in large cities

is 10 cents per car mile; thus there is 2 cents per mile in

favor of storage battery traction. -Vdd to this the superior

service obtained, and the advantages are unque-stioned I

think the overhe.id system gains nothing over storage

battery traction in the economy of power. The cars on
the Fourth and Madison avenue line take less than one
electrical horse power jwr mile. 1 do not think the over

head system is run on very much less then two-horse-

power per mile, which would make a difference of

3 cents per car mile in favor of the storage battery or in other

words, enough saving to maintain the storage battery. I

have as yet no accurate data as to the energy per car mile

utilized by the overhead system. Theoretically, there must
be considerable waste of energy, and we must accept the

theory to be correct, until it is practically disproved.

The great success, however, of the overhead system as

compared with cable and horse, and the increased income
of railways using that system, have made the managers in-

different to the cost of motive power, for it makes very

little difference whether a system costs one or two cents a

car mile, more or less, so long as the surplus earnings are

unprcccdcntedly ahead of the co>t of maintenance.

CompanyThomson- Houston Electric
Statistics.

The attention of the Thompson- Houston Electric com-
pany was first directed to electric railways in the spring of

iSSS. A railway department w.is then organized, and the

patents of the Van Depoelc company were purchnsed, and
the services of Mr, Wan Oepoele were secured A com-
bination of two systenii led to many changes in the Van
Uepolc system. It was decided that it was best to place

the motor underneath the cars and the direct gearing in

order that the motors should be entirely free from the car

body. With this end in view the company began the work
of developing its present system and in the spring of 1S8S

commenced the c(iuipment of its first road at Crescent

Heach. Mass. This wasone mile in length, and was tirst

opened to the public July 5th. It was successful from

the start. The equipment of this road resulteii in a con-

tract with the Lynn & Boston Railroad company for a line

to Lynn. Following upon this was the construction of

the double bracket center pole system at Washington, U.
C. This road, 3 miles long and equipped with 15 cars,

started C>ct. 17, 1SS8 and was the only line of its kind
the company had undertaken. Then followed the building;

of the roads at Omaha, Nvb-. 20 miles and 30 cars, started

Oct 2t), 1SS8; Wichita, Kan.. 5 miles. 15 cars, Nov. 13.

iSSS; Cambridge division of the West Knd street railway,

Hoston, Mass. ; Syracuse, N. \., 4 miles, 10 cars, Nov.
2y. iSSS; Danville, Va , 2 miles, 6 cars, Nov. 2=,. iSSS;

and the C(|uipment of some of the \'an I>tpoele roads with
the new type of truck. On January, iSSij the company
had 12 roads in operation, comprising 45.97 mites of track

and 62 cars; April i, 18 roads, gy. 97 miles, 104 cars in

operation, and 23 roads, 134 cars, and 89.56 miles of road
under contract May 15. 1SS9, 21 roads, 133 cars, 117.97
miles in operation, and 24 roads, 133 cars, 93.66 miles

under contract. July i, 1SS9, 2^ roads, 164 cars, 136.50
miles in operation, and 32 roads 191 cars, i6(.25 miles un-
der contr.act. Aug I, i8Sg, 27 road-i, 2(i6 cars, 160.25
miles in operation, and 36 roads, 4S5 cars, 402.50 miles

under contract. Sept. 1, 1SS6, 37 roads, 304 cars, 208 75
miles n operation, and 29 roads, 451 cars, 372.96 miles

undercontr.net. Oct. 15, 18S9 43 roads, 334 cars. 235.15
miles in operation and 32 roods, 549 cars. 465.17 miles un-
dercontract. Nov. 15, 1 SS9, 47 roads, 490 cars, 31375
milts in operation, and 33 roads, 494 cars, 430.56 miles

under contract. Pec. 15. 18S9. 49 ro.ads 52S cars. 335.75
miles in operation and 34 roads, 511 cars, 451.06 miles

under contract. April i. iSgo, 61 roads, 665 cars, 46^56
miles in operation and 39 roads, 431 cars, 3S5.20 miles

under contract. June 30, iSgo. 77 roads. 920 cars, 556.26
miles in operation, and 36 roads, 336 cars, 297.26 miles
uniler contract, July 31, 1S90 So roads, 1069 cars 571.-

84 miles in operation, and 43 roads, 40S cars 325.93
miles under contract. Aug. 31, 1890, 82 roads 1131
1131 cars, 585.34 miles in operation and 49 roads, 529
cars, 322.96 mdes under contract. Sept. 30, iSqo, 95
roads. 1392 cars, 707 07 miles in operation and 31 roads,

460 cars, 341.99 miles under contiact.

Death of William Sprague. Jr.

William Sprague, Jr., only son of 1 .\-Ciovernor and Kate
Chase Sprague, of rrcvidcnce. R. I., committtd suicide at

Seattle, Wash., last week. lie had only lately settled in

that city, and was at the time occupying an excellent posi-

tion. Domestic troubles were undoubledly the cause of

the rash act. ^'oung Sprague was only :;3 years of age,

but he had had considerable trouble. Shortly after he fin-

ished his education at Ileidelburg, Germany, reverses of

fortune visited his family and he was obliged to shifi for

himself. He was of a high strung temperament and keenly
felt the contrast in the position he occupied and that he
had hoped to till. Hefore going to Seattle he was engaged
in a Chicago electrical house, occupying a subordinate
position, and consequently receiving only a small salary.

Many instances are now recalled where young Sprague
showed his high spirit, and the occasion of his withdrawal
from that situation was his refusal to perform some menial
service. He had many triends in Chicago who admired
his excellent qualities and ability.

The Edco Accumulator Car at Dubuque,
Iowa.

A portable engine and boiler purchased from the Porter

Manufacturing company, constitutes the steam plant for

the .\ccuinulator road at Dubutjue, Iowa. The engine and
boiler are rated at 15 horse power by the makers, but are

said to be not more than 12-horse power at the best. The
engine is of the common slide valve type, giving steam up
to about % of the stroke. Cold water is used to feed the
boiler, and bituminous Iowa coal is employed as fuel. This
coal is inferior to Pennsylvania coal, and gives a great deal

of dirt, and the llues have to be cleaned twice a day. It

required from 7(.x) to 1,000 pounds of coal a day, accord-
ing to loads on car, for a seventy-live-mile run of car. The
price of coal is $2.50 per ton of 2,00*.^ pounds. One man
attends to the firing of the boiler, running the engine and
dynamo, and the charging of the cells. This man is inex-

perienced ii\ electrical matters, but understands the man-
agement of a boiler and engine. The generating plant

worked without a hitch from the start. The charging cur-

rent varied from 23 to 25 amperes at a pressure of about
225 volts.

When heavy loads are carried the length of time for

charging about cqu.als the time required to make a run.

When, however, the street car tr.avel is light the charging
can be done in about three-tifths to three-quarters of the
time.

The car may be described as follows: The body is six-

teen feet long, and is equipped with two i2-horsc power
motors made by the Klectro l>yn.amic company. The car

h.is an opening along the side, so th.at the cells can be
shifted in and out. Shifts arc made three limes a day. and
always after a twenty-five mile run. This len\es a margin
of 50 to 75 per cent of the cliarge in the cells. The car is

equipped with 96 " 23.M" cells divided into twelve crates

of eight cells each. Half of the crates ai"e placed under-
neath the seats on one side, and the other six on the other
side of the car. Tables of twice the length of car body are

pl.aced on each side of the tr.ack. Of course these shifting

devices are rather crude, but in spite of this a shift h.as been
n ade in three ami one half minutes. Ordinarily it required

from live to eight minutes to perform the same operation.

The equipment arrived in Dubuque on Aug. 2. and one
week w.as required in which to set up the generating plant

and to charge the ctlls. The trial trip took place on
Aug. 0.

.Since Aug. 12 the car has been in operation regularly
every day. with the exception of a few days when it was
necessary to wait for brushes. The car carried on an av-

erage of 200 passengers a day, and on two occasions over
1,000 in a single day. There was no ditliculty experienced

in going up a 4}^ per cent grade with 100 passengers at a
rate of I'wc miles an hour.

l''or the sake of experiment on three days one motor was
dispensed with, and the car run with one motor and sixty-

four cells. It was found that on a comparatively level

track one motor did the work as well as two. and with as
many passengers, but on a grade white pulling a load it

was hard to start the car.

Theroadbetl is substantially built with sixty-pound John
son girder rails throughout; it is comparatively level. The
few grades are as follows; The Fiiteenth street grade, 3
per cent, is 400 feet long; the Second street grade, 5 per
cent, is 150 feet long; the Main street grade 4*.j per cent,
is 300 feet long; Khomberg avenue grade, 4 per cent, is

400 feet long There are also a numljer of bad switches
and curves, and the rails, as a general thing, are very dirty.

Improvement in Street Car Construction.

"The application of electricity to street rail-

way propulsion has led to many radical changes
in the building of car trucks, "said a represent-

ative of the Pnllman company. "Vou will no-
tice that the cars which are being turned out for

electric railways are far superior to those which
they succeed. They are far more substantial

than the old horse cars, more commodious and
better adapted lo the wants of the people.
Then, too, they are handsomely finished and are
inviting. All these little details are now the
subject of as much thought as the tracks were
formerly. Americans to-day will not put up
with old style, stuffy street cars, such as the old
bob-tails were. That is only one feature of the

improved electric car. There are many others
— prominent among them the change in con-
struction. The o'.d horse car could not stand
the service imposed upon the electric car of to-

day. The increased rate of speed, quick turn-

ing of curves, sudden stopping and starting to

which the electric car is adapted would .wreck
a horse car in very short time. The whole plan
of construction is changed. Horse cars have
been changed into electric cars where there wei e

particularly favorable circumstances and the rate

of speed was not materially increased; but it is

out of the question to secure rapid transit on a

road equipped with old style horse cars.

"Another consideration is the effect the new
meth(>d has had in car building. I have al-

ready alluded to the changes or rather ittiprove-

ments in the construction and embellishment of

street cars since the introduction of electricity

in street car work. Now let me add that the

electric system has greatly boomed the car

building business. New roads have been es-

tablished where it was impossible to operate
horse car lines and the limited traffic would not

warrant a cable system. It seems as if one of

the first things a small Western settlement re-

ijuires nowadays, is an electric railway. In the

larger towns and in small cities where the enter-

prising element has looked in vain for rapid

transit heretofore electricity has been welcomed
as a boon. Its application to larger cities

such as Hoston has opened a new field, one
that is far more extensive than the warmest
friend of the electric system had heretofore
hoped. The world is only beginning to realize

what a great blessing electricity is to the world.

The builder of electric cars, I can assure you,
appreciates it fully."

The Subscribers' Te.ephone Company,
Chicago.

The ordinance of the Subscribers' Telephone
company, Chicago, was considered at a meeting
of the city council last week, but no definite

action was taken as all tlie sections had not been
examined when the council adjourned. Thus far

the new company has persistently refused to say
what telephone it will use. and this position has
led many of the aldermen to believe that it would
be useless to pass the ordinance as the company
would be unable to operate under it. One of

the aldermen openly denotinced the new project

in the council chamber, and announced that he
had been informed by one of the gentlemen in-

terested that the company had no telephone.

'J'he jiolicy ado()ted by the company of refusing

to divulge the plans has not increased the con-
fidence of the aldermen in the project. They
argue that they have no right to dispose of a

valuable franchise unless they know what the

company, to which it is granted, proposes to do
and what the prospects are for the success of the

scheme; also how the public is to be benefited.
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The new company refuses to enlighten the pub-
lic on these points, and it is probable "the

public," represented in the city council of Chi-

cago, may feel some hesitancy in granting so

valuable a franchise without further light.

The action of the council thus far is not re-

assuring for tlie friends of the ordinance, and if

the aldermen continue as they have begun it is

hardly possible the framers of the ordinance will

know it when they get it through the council. It

was loaded down with amendments last week,
every one of which showed the distrust which
the aldermen felt toward the measure. The
daily papers which indorsed the company less

than a month ago now show their suspicion, and
one of them intimates that the company may
have no intention of establishing a telephone

service. It points out that under the form of the

ordinance it might operate a district messenger
service or local telegraph system. The ordi-

nance does not require it to furnish telephones.

The company is authorized to lay wires and
cables for conveying sounds and signals, and
although telephones are mentioned in the ordi-

nance the company is not obliged to give tele-

phone service.

One of the friends of the new company an-

nounced last week that it would agree to with-

draw from the field provided the old company
would agree to reduce its telephone charges to

§87 per year. Such a proposition, of course,

would not be seriously considered by the Btll

company.

dead, however, long before the burning of the sponge and

desiccation occurred, there is no reason to doubt."

The prosperity of Ihe Western Union company may be

appreciated when the report of the fiscal year iSyo shows

an increase of net earnings over the previous year of about

^i 000, GUI). The net earnings of this year are ^7,312,725,

and after paying interest and dividends the surplus for the

year will amount to !J![, 441,582, the aggregate dividend be-

ing $4 1356.000. Tne total expenses was ^15,074,303; cap-

ital stock. .^56,1(39,852, and net earnings ^7,312,725 At

the last meeting of directois the old board was re-elected

with the exception that Charles F Mayer, president of the

Baltimore & Ohio railroad, was chosen to succeed John

Tacob Astor. W. H. T.

CORRESPONDENCE.

New York Notes.

New York, Oct. 11.—The inadequate transportation

faciUties of the Manhattan Elevated Railway company have

been admitted by Jay Gould, but he maintains that the

company is doing all in its power at present to promote the

efficiency of the service. He says: "We have adopted

every practicable measure to insure safety and efticient ser-

vice on the elevated roads. As fast as other improvements

suggest themselves they will be made. E.\periments with

electricity as a motive power are progressing, and it seems

a question of comparatively short time when it will be

adopted on the elevated roads."

It is reported that the Western Union has withdrawn its

objections to the government postal telegraph scheme. An
official of the I'ostal Telegraph-Cable company to-day said

t^at he was convinced that there was a demand and room

for just such a postal telegraph system as recommended,

and that it would in no way interfere with or reduce the

presi.nt commercial telegraph business. It would be some-

thing just between the postal service and the telegraphic

service which would not interfere with either, tut expedite

business which heretofore had been intrusted to the postal

service without the aid of electricity.

The Court of Appeals has handed down a decision affirm-

ing the conviction of Shibuya Jugiro of murder in the first

degree, and as soon as the court of Oyer and Terminer

opens again he will be brought down from Sing Sing,

where he has been in solitary confinement, and will be re-

sentenced to die by electricity.

The Court of Appeals has also affirmed the conviction of

Joseph Wood for the murder of Charles Ruffin, a negro

laborer, on May 19.

Dr. Carlos F. McDonald has made his report to Gov.

Hill on the electrical execution of Keramler. He says that

despite minor defects in arrangement and operation of ap-

paratus the first execution by electricity was a successful

experiment. He considers execution by electricity infinitely

preferable to hanging. The report recommends that there

be but one plant for execution of criminals by electricity,

located in the central part of the sta e, in a building spec-

ially constructed for that purpose, and that the voltage be

not less than 1.500 nor more than ,2,000. Dr. McDonald

argues that in Kemmler's case death was instantaneous.

He says: "Had the first contact of the current been main-

tained for full twenty seconds, as first suggested, in all

probability there would have been no reflex muscular move-

ment after it was broken, and no unfavorable criticism at

the result could have truthfully been made. In the excite-

ment and confusion of the moment occasioned by the sus-

picion on the part of some that death was not complete,

the second application of the current was maintained too

long—nearly one and one half minutes If there was a

spark of unconscious vitality remaining in Kemmler's body

after the first contact was broken—there certainly was no

conscious life—it was absolutely extinguished the instant

the second and last contact was made. That the man was

Pittsburg, Pa.

PiTTSHURG, Oct. II.— Pittsburg has tor the last three

days been honoied by a visit from the English iron and

steel men. the German Eisenhuetten \"erein, and a large

number of mechanical and mining engineers of Europe gen-

erally Yesterday and today they have been holding sev-

eral meetings at Carnegie Hall; they were feted at the

Duquesne club last night, and they were also entertained

in a very interesting manner at the different industrial es-

tablishments for which the Smoky City has become famous

at home and abroad.

A good many of the English and German engineers ex-

pres<:ed a desire to visit the works of the Westinghouse

Electric ^S; Manufacturing company, as well as those of the

Westinghouse Air Brake company, and other Westinghouse

interests. At the request of the committee of entertain-

ments, the general manager of the Westinghouse Electric

company placed a number of gentlemen at the head of the

visiting delegation in order to guide them through the elec-

trical and other workshops. The buildings on Garrison

Mley were first visited. Everything was viewed, inspected

and investigated with a critical eye by the foreigners.

They expressed satisfaction with everything they saw.

The bustle and stir in the street railway motor department

elicited especial comment, and as the visitors had already

heard that the company had just- brought out a new elec

trie motor for street car propulsion, they were exceedingly

anxious to have the details of the motor explained.

From the machine shop I hey were taken to the depart-

ment where the Wes inghouse alternating current flat car-

bon arc lamps are made and here again many compliment-

ary remarks were made by the visitors.

Then the laboratory, the detail department and the vari-

ous other branches of the works were seen, but as the gen-

tlemen incidentally heard that an electrical display of the

company was now at the Pittsburg exposition, they all ex-

pressed a desire to examine it. Here they spent almost an

entire afternoon. The Tesia motor and its various appli-

cations in small manufacturing plants proved a great attrac-

tion. The mining engineers were anxious to witness the

operation of this motor in the coal mines. Accordingly a

large delegation of the visitors were taken charge of this

morning by John S. Scully, the owner of the Willock mine,

and conveyed to that place by a special train from the Bal-

timore & Ohio station. E. H. H.

Topeka, Kan.

ToPEKA, Kan., Oct. 11.—The council has passed the

ordinance granting the Rapid Transit Railway company

the right to operate its electric cars on Kansas avenue from

Eighth to Second streets. With the passage of this ordi-

nance the Rapid Transit company secures right of way on

Kansas avenue from Eighth street north, across the Kan-

sas avenue bridge and to Gordoo street. The ordinance

provides that all tracks on Kansas avenue between Eighth

avenue and the north line of the city shall be constructed

in such location as the city engineer may determine, sub-

iect to the approval uf the mayor and council, but shall

interfere as little as possible with any part of the street not

already occupied for street car purposes. The company

is granted the right to use as much of the right of way and

such portion of the track of the Topeka City Railway com-

pany as the city engineer may deem necessary in the con-

struction and operation of the railway, and the Topeka

Rapid Trau'sit Railway company shall hive the right to

operate its cars upon that road upon payment of a reason-

able compensation to the Topeka City Railway com-

pany.
The company is to pay into the city treasury $S,ooo for

repairing and strengthening the Kansas River bridge, and

the city agrees to repair and strengthen the bridge so that

the company may safely operate its line across the same

within 120 days.

The council passed the Rapid Transit company's ordi-

nance. Councilman Ettlinger called up the City Street rail-

way ordinance granting the City Street Railway company

the right to operate its lines with electricity and prescribing

the mauner of doing so. In the course of an informal talk

upon the ordinance it was stated that it was satisfactory to

the Topeka City Railway company or that it would be
accepted, but it was put upon its passage and weut through

without a dissenting vote.

The ordinance provides that the poles shall beset and the

work done under the direction of the city engineer, that

the poles shall not be less than 125 feet apart, and that the

wires shall be not less than eighteen feet from the ground,

and that the council may have the power to order them
raised or lowered whenever they deem it proper, that the

cars of the company shall be drawn over the present Kan-
sas avenue bridge by horse power, that the company shall

place e'ectric lights on the tops of the poles and operate

them free of charge during the time the cars are operated

at night; that the company shall build its electrical plant

within six months, and that the company shall pay one-

thtrd of the cost of repairing the Kansas avenue bridge.

On motion of Councilman Hawes. the ordinance grant-

ing the City Railway company right of way over the Sixth

street viaduct was taken up and was passed unanimously.

By the terms of the ordinance the company pays $2,500 for

the franchise, and agrees to pave and maintain the paving

of the viaduct. The company is required to build its track

on the viaduct within ninety days.

H. C. Corwin & Co. have received word from James
Anthony and C. B. flolmes. who are at the head of the

water power project, that they have almost completed their

purchase of machinery for the dam and the contracts for

electrical machinery are all let. They expect to be back

in Topeka this week at the latest, and the work will thea

be begun in earnest.

The Secretary of State has issued a charter to the Leav-

enworth electric street railways. The main line of this

rbad is to run from Fort Leavenworth through the city of

Leavenworth and to the National Soldiers' Home and Kan-

sas penitentiary, with branches. Estimated length fifteen

miles. The directors are S. F. Neely, John Ilannon, Rob
ert Garrett, Leavenworth; Henry L. Newman, St. Louis;

B. E. Senning, Chicago: Wm. B. Knight, Delbert I.

Haft, Kansas City, Mo. Capital stock. !j;5oo,ooo. M.

Waco, Tex.
Waco, Oct. n.—The city council at a special meeting

recently granted a franchise to the Citizens' Electric Street

Railway company on North Eighteenth street. The same

franchise was some months ago granted to the Dummy
Railway company. The meeting was in progress till late

in theaftern^jn and mean vhile, the resp'ctive corpora-

tions were getting ready for a contest for the street named.

Both parties moved miterial to the scene and last night the

Citizens' Railway company forces commenced constructing

a double track from Washington street northwird. Mean-

while, the dummy forces provided with new steel rail spikes

and cross ties commenced a few rods north of the point of

beginning of the Electric people, and they, too, began

work laying a single track, building northward, as were

the Electric people. Before midnight the Citizens' Rail-

way company were victors, having shut out the Dummy
company. The Citizens" company is backed by St. Louis

capital. The Dummy people claim the city law damaged

them by granting the franchise to the Citizens' company,

and say they will sue for S'4,ooo. For a time it looked as

if a pitched battle would result. R.

Louisville, Ky.

Louisville, Oct. S.—The threatened strike on all the

local street railway lines was averted by mutual conces-

sions, and the service was not interrupted.

The work of laying track for the Belt Line Terminal at

New Albany, Ind., began last Monday.

Mrs. Frances Atkinson of Nashville, Tenn. , has brought

suit against the United Electric Railway company for

^10,000 damages alleged to have been sustained through a

shock received in a collision.

The Thomson-Houston Electric Light company has

brought suit in the Chancery court here to secure from the

Barbour\'ille Land & Improvement company of Barbour-

ville the sum of $5,000 alleged to be due in a note given

in payment for an electric light plant.

The Edison General Electric company will put in an

electric light plant for the handsome new building of the

Courier Journal Job Printing company here. The same

company is also putting in 1,000 incandescent lights for

the Standard Oil company at Whiting, Ind., and expects

to install 40 additional arc lights for West Indianapolis.

Paducah, Ky. , had a strike on its electric line last

week. The railroad men promptly and quietly disposed of

it by discharging the strikers and starting out new men.

At the meeting of the Jeffersonville, Ind., general coun-

cil last week, the Postal Telegraph Cable company was

unanimously granted the right to erect within the corporate
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limits pjles on which to siring wires. The route named is

Front srrcel. west side of Missouri avenue to Spring street,

then north to the city limits. The work is to be done

anler the-supsrv'sioa of City Engineer Johnson so that the

poles will not in any way obstruct the public streets.

The New Albiny Electric Light company has contracted

with a M.-idvillc. Pa . (irm for two bolters and one engine

to be U5ed in furnishing the power for an additional dyna-

mo. The company will furnish arc and incandescent

lamps, and will hive po ver to furnish 150 a-c lights in ad-

dition to the fifty now in Uie. Wnen the arrangements

are csnptetej th:; city will abanJoa gas in business dis-

tricts. Th= new plan will be in opera ion by January i.

The New Albany Structural Iron Works is having an

electric light plant put in the new mill on West Seventh

street in order to enable il to keep its shop in operation

night and day. J. W. 1..

1,01'ISVILLE. Oct. II.— It was rumored Monday that

there was a deal between the JefTersonville, Ind., Electric

Light company and the JefTersonville Gas company, whereby

the Utter company will pass under the control of the former.

The priceagreed upon, it is said, is about $:5,ooo. and the

whole city is to be illuminated by electricity.

The C. C. Men, el, Jr., & Hro. company of this city,

has just placed an order for 270 incandescent lights with

the Edison General Electric company's branch house here.

The lights will be used in the lumber yards, mills and of-

tioes of the company. Most of the local lumber men have

electric light plants. J. W. L.

Milwaukee, Wis.

MiLWAUKEK, Oct II.— The street electric light ques-

tion is nearly settled. The Badger Illuminating company

which was the lowest bidder, and the only company which

proposed to furnish lights for the whole city, decided lo

stop the call for new bids if pos-^ible. and a week ago used

a writ of certiorari on the city officials. The company

claimed that the action of the city !n calling for new bids

was illegal, and the writ commanded the municipal ofticials

to produce all the documents in the case on Nov. i, iSyo,

for review in the circuit court. The card was a strong one

and the Hadger people played it well. It brought the city to

time. It was realized the litigation might be a long one,

as the case was likely to be appealed 10 the Supreme Court,

no matter how the Circuit Court decided it, which would

probably leave the city in darkness, the contract between

the city and the Badger Il.'uminaiing company expiring

December 15 next. Manager Wall and the city attorney

held a consultation, the result of which was a decision that

the city should avail iiself of the provision of the charter

which authorizes the common council to make a contract

with the owners or licensees of patents without advei tiding

for bids. The company is the sole licensee for Milwaukee

of the Thomson- Houston system. The I'oaid of Public

Works recommended that the common council make a con-

tract with the company under this provision. The matter

will be decided probably in the Badge" company's favor at

the next meeting of the common council.

Henry C. Payne, Villard's representative in Milwaukee

authorizes the announcement that plans and specifications

•are being prepared in New York for transforming the Mil-

waukee City and Cream City street railways into electric

systems. The cost of the new equipment will be in the

neighborhood of $2,coo,uoo. The Sprague system, of

course, will be used. It will beearly next summer before

the work is completed. Poles and rails for the electric line

are already being delivered, however, and it will not belong

before the work is commenced.

Th; Milwaukee Edison Electric Light company expected

to have its incandescent plant ready for operation by Oct-

ober 1, but work has been delayed considerably and it will

be January i before the corapanv will be able to furnish

contracts with light. Nearly all its mains are laid, and

the building is rapidly reaching completion. The com-

pany will have a branch plant on the South Side and in

time it may establish a branch on the West Side.

Il will probably be May I before the Cream City and

Milwaukee City street car lines, both of which are con-

trolled by Ilcnry ViUard, will be converted into an electric

system. The lines are the largest in the city. It was in-

tended to introduce electricity on both lines by January 1,

but the common council has extended the time until May
On that date, it is expected. Milwaukee will have nothing

but electric street car lines. All the old lines will have

been converted into electric systems and all the new lines

will be electric roads. .Milwaukee is fast losing its steam

railroad offices, the sale of the Milwaukee & Northern

railroad to the St. Paul Railway company, leaving but one

road, the Milwaukee, Lake Shore <I^ Western, with all its

general oflices in the city, but it is going to have as good

electric street car lines, and perhaps more of them in pro-

portion to the population, than any other city in the country.

Still another ambitious railway enterprise, a larger un-

dertaking than any of its predecessors, has come to the

surface- It is nothing less than the \;onstiuction of a line

running (rom the city to Vox Point, a place on the lake

shore, about ten mites north of the city limits. Arrange-

ments are being made for a large purchase of land on Fox

Point. The scheme includes the platting of several hun-

dred acres for residence pu^po'^cs, the creation of a fine

summer hotel, and the building of a suburban railroad

—

probably an electric line.

The legal fight over right of way which N'illard and Ptis-

ter are waging will probably be dcleimined soon now.

The test ca<e has been argued during the last two Satur-

days and it is expected that the lawyers will ccise talking

this afternoon. Judge Johnson will probably render a de-

cision within the next week. C.

Minneapolis, Minn.

MlNNK,\r*i|-i', Minn, Gel. H. iSiju.— Rapid work is be-

ing done in both Minneipolis and St. Paul on the new elec-

tric street railway system, and in both cities the principal

lines will be in operation by the 1st of December. The

First avenue line, icidintr from the heart of Minneapolis to

the western suburbs, is nearly compleleJ and the wires are

strung on the center posts about half the distance. This

line will be extende I in the sprinii to Lakes Calhoun and

Harriet and will on its completion succeed to the immense

summer business of th<; old steam motor line. Iron posts

are now being set for ihe Chicago avenue line \Vork is

advancing on all the lines in b)th cities, and the suburban

line on Cniversity avenue will begin operations within six-

ty days. The company agreed, as a consideration that

every line in both cities should Ijc running by electricity

next year.

The Duluth Street Railway company, which is controlled

by the corporation of which Thomas Lowry of Minneapo-

lis is the head, is changing some of iis lines from horse

to electrical power and will eventually use only the latter.

The gentlemen interesled in these companies are so thor-

oughly convinced of the superiority of electrical power for

street railway service, that they abandoned the cable system

aftes having laid considerable cable track in both Minne-

apolis and St. Paul.

The Bonsfield Woodenware company is the latest impor-

tant factory to secure its own electric lighting .'system, and

at an early day its extensive plant will be (ully tquipped.

Every sawmill in the city, fifteen in number, is now

equipped with electrical lighting apparatus, and nearly

every woodworking factory is similarly provided. This

feature of the business has been of no small importance

this year in Minnesota and Wisconsin, where lumber man-

ufacture and auxiliary industries are heavy. Establish-

ments of this kind have no danger greater than lire, and

as night work in the summer is necassary lo most of them,

they are therefore equipped with electric lighling apparatus

to reduce the danger from fire.

The agitation of the question of municipal lighling which
,

stirred up the common council a short time ago seems to

have subsided, and the inference is drawn that the propo-

sition then made to have the city undertake its own

lighting has been abandoned as impracticable. There was

at one time considerable sentiment favorable to the plan,

which was due to dilticulties between the city and a light-

ing company. It is probable that the matter will not be

discussed again for some time at least, a ; there is a very

conspicuous disinclination on the part of businessmen now

in the council to do anything of the kind. It is probable

that an ordinance will be passed, however, requiring a

guard-wire to be placed over the trolley wires on the new

lines as a precaution against danger from contact with other

wires.

There is probably no place in the country where public

interest in the development of electricity is more acute at

the present time than in Minneapolis. The magnificent

electrical display at the Exposition, the recent convention

of the Asiociation of EJison Illuminating companies in this

city and the construction of the hundred and fifty miles of

e'ectric street railway system now progressing in the Twin

cities, have been fruitful stimulants to the popular interest.

Much good will undoubtedly result.

The Northern Car compiny of this city has recently

taken several contracts for street cari for electric propul-

sion and is now finishingimportant contracts for the Cleve-

land, O., and the Tacoma. Wash , street raiUay com-

panies. A new fimndry has been add.-d and extensive im-

provements are in progress at iheir plant in Parker, a

northern suburb. They are also building thirty cars for

the new Minneapolis electric railway. N. O. F.

MiNNKAi'OLis, Minn., Oct. 11 —New difficulties seem to

have interfered with the commencement of operations on

the projected electric street railway from the city limits to

Robinsdale, the principal northern suburb of Minneapolis.

Work was to have been commenced last Tuesday at the

Robinsdale end of the track, but some cause has necessi

tared another postponement. The company \vhich is to

undertake this enterprise was incorpoiated early in the

year, and its officers and directors are some of the wealth-

iest financiers in the city .\morg them are T. li. Walker,

president of the Business Men's Union; A. li. Robbms of

the Norlhweslcrn Elevator company, and President Moan
of the Noiihtrn Car company, whose plant is situated

near the Robinsdale terminus of the piojecled line. The
intention of the projectors is lo constiuct a line from

Robinsdale to the city limits at tl'e intersection of the

Crystal Lake road, where connection will be made with the

Thirty-second avenue extension of the Minneapolis street

railway for all points in this city and St. Paul. Some diffi-

culty has been experienced in reaching an agreement with

the Minneapolis Street Railway company, and it is prob-

able that the present delay is owing to this matter. The
Robinsdale company intended at the inception of its enter-

prise to apply to the city for a franchise permitting it to

construct its line Into the business center. This met with

such strong objection from the Minneapolis Street Railway

company that negotiations were begun for adjustment

without the arbitration of the city council. The Lowry
system wilt doubtless eventually be extended to the point

on Thirty-second avenue where the city limits cross, thus

giving the Robinsdale company the connection needed.

This cannot be accomplished this fall, however, as all the

men that can be secured are now employed in the construc-

tion of the new city lines.

The new company which has recently absorbed the

Brush plant at Eau Claire, Wis., has bought up the

almost unlimited water power of the Dells and proposes to

make extensive departures in electrical railway construction

in ihat city and Its environments. The new Eau Claire

company has announced its intention of extending the line

of its Eau Claire railway to Chippewa Falls, a distance of

about ten miles passing through Badger Mills and other

villages. Alloona, another adjoining town, will also be

connected with the system. In connection with these

enterprises, two extensive parks are to be tstablished by

friendly interests, and a series of public improvements in-

stituted which are intended to back up the enterprise. The
construction of all the new lines contemplated will necessi-

tate the purchase of a good deal of extra equipment and

give somebody contracts worth looking after.

The John R. Davis Lumber company of Phillips, Wis.,

is about to undertake an enterprise somewhat too large to

be called an auxiliary to its manufacturing busintss at that

point. The plant of the company, as well as its surround-

ing yards, is lighted by a system of arc electric lighting

owned and operated by the company, but it proposes to

add lo this an incandescent plant with a capacity of 500

Pghts for the use of the city. It would not be surprising

If the John R. Davis company should be the first to under-

take electric traction as a substitute for steam in logging

railways. It owns its logging railroad and uses two

powerful locomotives in bringing limber to the mill at

Phillips.

The St. Paul Telephone company has received its first

installment of 6,000 feet of cable and commenced the woik

of laying it in the conduits, the start being made at Fifth

and Cedar streets Another consignment of 30,000 feet of

cable is expected daily, and P. G. Reynolds, superinten-

dent of construction, says that Dec. I will witness the

completion of all the work laid out for this year.

The Duluth Street Railway company announces that a

new extension is to bs made to its new electric system.

The line will be on Twenty fourth avenue and extend

through the fine residence property of the W^est End.

Manager Chase has slated that the date of its construction

hinges entirely upon the ability of the company to secure

material, some of which has been already bought. Wal-

coti's Park and Bro;.tkdale property owners have subscribed

$2,500 toward the project.

Clift. W'ise, whose trip to the East last winter on behalf

of the Minneapolis .Street Railway company resulted in the

adoption of the electric system in both of the Twin Cities,

has become so interested In electricity that he has resigned

his position here to join an Eastern electrical company.

When Mr. Wise went East last winter the local company

was beginning cable construction, but the result of his in-

vestigations on his trip so interested Messrs. Lowry and

Goodrich that they made a study of electrical railway con-

struction and operation, which induced them to change their

plans.

The new Third avenue power house of the Minneapolis

Street railway is finished and the connection with the

Fointh avenue line has been transferred to it from the

Thomson-Houston people. The First avenue line Is now

in running shape and has been successfully operated sev-
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eral days. The Chicago avenue line will be ready within a

week or two, and the Hennepin & Lyndale line will be

completed simultaneously. All the neA- lines will use the

"loop" at the Union depot this winter, connecting with

horse cais at the steel arch bridge for the east side.

Motors are arriving daily, and the progress of work is more

rapid than it has been at any lime heretofore. The inter-

urban line will probably not be in running shape until

Dec. I.

The city council of Stevens Point, Wis., has voted to

hold a special election to decide upon the matter of pur-

chasing an electric lighting plant for that city. An esti-

mate was placed before the council from the Thomson-

Houston company for a ^10.000 plant and it is upon this

basis that the election will be held. F.

Nashville, Tenn.
Nashville, Oct. 4.—The Electric Street Railway com-

pany of this city has adopted a system of transfer tickets

similar to that now in use on the South Side cable system

of Chicago.

The Capitol Electric company has been e.Klending and

improving its lighting service, both on its municipal con-

tract and its arc and incandescent lights for commercial

uses. The day circuit establishe 1 by this company a

month or two ago has proven quite popular. At first the

citizens were a little afraid to risk their money and business

on motors that they did not fully understand, but the do/:en

or so they put up to run fans, elevators and other light ma-

chinery have given such satisfactory results as to secure

for them public confidence and popularity. The Cumber-

land Publishing House, a large and wealthy concern, has

decided to discird steira and use electric motors to run its

printing presses and other raach'nery. Ground has been

broken for the e.ection of a new building for this publish-

ing house, to cost ^50,000, and it will be thoroughly

equipped with every electrical appliance of established util-

ity that may be needed in the business.

The locai telephone exchange has greatly improved its

service within the past two months after a good deal of lit-

igation, in which the courts have settled a great many im-

portant questions concerning the legal rights of the several

electrical companies. Electricity, as an industrial factor,

was but recently introduced in this section, and as there

were neither laws nor precedents bearing on the matter,

the conflicting interests of the electrical companies pre-

sented some exceedingly difticult and knotty questions that

gave the town the unenviable (and really undeserved) name

of the "City of Injunctions." Happily most of these legal

questions have been settled and new companies may enter

into business now with a well-defined knowledge of their

legal rights and status beforehand. Experience and prac-

tice have also done much to improve the service of all the

electric companies. The poles carrying wire for the various

purposes and currents of widely differing power have been

better arranged as to their heights and location, and less in-

terference is experienced The telephone people have put

U3 remrn wirei oi all streets carrying wires of high poten-

tial, and the service they render, though not perfect, is

reasonably satisfactory, and their list of subscribers in-

creases every month. Tneir service with distant points in

Cumberland Valley in this state and Kentucky, notably to

points on the Upper Cumberland river, locally known as

"TheTo^n Board." is subject to frequent interruptions.

Their wires for the mo5t part follow the country roads

through forests or along the river banks, and can be

reached only by private conveyance or by steamboats.

Falling timber often breaks the wires and. in the absence

of live game, the insulators on the poles are a favorite tar-

get for juvenile sharpshooters of African descent who in-

fest the region.

The Commercial Club, the business exchanges, the news-

papers and the private citizens of the city never lose an op-

portunity to siy a word in praise of Us electric plants, and

visitors all receive a favorable impression of this feature of

the city's progress. D. M. B.

THE ELECTRIC MOTOR.
The Bristol, Tenn., Street Railway company will build

three miles of electric railway.

The Excelsior Manufacturing company is contemplating

the construction of an electrical railroad at Washington,

Ga.

J. C. Bumey. J. S. Baxter and T. J. Carling have se-

cured control of the Ocmulgee Street Railway company and
will establish an electric road at Macon, Ga,

The South Side Rapid Transit company has been incor

porated at Austin, Tex., by A. Von Rosenberg, H.J
Doughty, W. M. Harris and others, to build an electrica

railroad four miles long. The capital stock is §100,000.

G. A. Edward Kohler, Chicago, representative of the

Eddy Electric Manufacturing company, closed a contract

last week with Andrew Cummings of Thomson's restau-

rant, Chicago, for a 20-hor^e power Eddy motor. This

machine will drive an Excelsior dynamo furnishing current
to the arc lamps in the restaurant. Mr. Kohler has just

installed a one horse power Eddy motor in the United
States Dental College for laboratory work.

The Chesapeske & Columbia Investment compary or-

ganized by T. N. Smith. N. H. Shea, D.-. W 1'. C. Hazen
and others o; Washington, D. C, contempla es building
an electrical railroad on its property near Bay Ridge, Md.

There is considerable activity in electric street railway
work in Houston, Te.\-. The Housion City and Bayou
City Street railways will be equipped with electrical appa-
ratus ai.d will be operated by ihe liaus on Street Railway
company, which has amended iis charter, increasing capi-

tal stick from $400,0 o to :j;Soo.ooo. VV. H Bailey and
associates have petitioned the council for a franchise 10

construct an electric street railway, and L. \V. Hill, W. C
Wagley, W. H. Crank and others, have also applied for a
similar franchise.

The Fidalgo City& Anacortes, Wash. Railway company
is pushing to completion its electric road, which is eleven
mi es in length. The company consists of Joshua Price of
Tacoma. Julius S. Porter of Fidalgo City, H. C. Culver of
Waila Walla and C. B. Ilolman of Seattle. Ihe Thom-
son-Housion sysem will be used. The cars will be finished

in the latest designs of car building, and will be twenty-
four foot cars They will have double trucks. The Fi-

dalgo & Anacortes Construction company is building a
4,000 foot bridge for the railway over which the cars are
to be lun. The line is to run to the water's edge where
connection is made with the boats, thus securing a more
rapid transit, and a safer passage than could be made
through the Straits and Pass.

The combination car which the Pullman company is ex-
hibiting at Buffalo, during American Street railwav con-

vention, is 34 feet in length, over all. and divided into two
compartments, the forward end (about one fourth of the
car) is to be used as a smoking compartment, while the
balance is reserved for ladies and pasi^engers who do not
smoke. The smoking compartment is finished in oak, and
the seats are upholstered in figured leaiher, while the pas-

senger compartment is finished in mahogany, and the ?eats

are covered in blue and gold upholsteay. The finish of

the car is something on the order of a Pullman sleeper,

the interior of the car is lighted with fifie.n incandescent
lights and one oil lamp, while the platforms are lighted

with two'incandescent lights in front and one in the rear.

Arrangements have also been made for an electric head-
light at each end. The bar is white while the lettering and
ornamentation are in gold It is equipped with two four

wheel trucks of the Hubbard pattern, upon each of which
is mounted a fifteen-horse power Westinghouse eleciric

motor. The trucks are furnished with the Allen steel

tired wheels.

A letter from Denver, Colo.. Sept 7th, says: "Last
night the board of aldermen passed ordinances giving to

the two cable companies the right to run electric roads on
virtually all the streets of the city. The bills were sup-
posed to be a sort of compromise between the rivals which
have heretofore cut each other's throats. According to

law the ordinances were read in full in the meeting, but
the clerk rushed through at such a speed that they were
merely an unintelligible jumble of words. As soon as

business was finished the clerk grabbed the documents and
locked them up in spile of the demands of the reporters.

When one of them finally got a look at the papers he dis-

covered instead of the ordinance which had been prepared
and agreed beforehand, an entirely different document.
The cover of the orginal had been carefully placed around
it so it seemed quite correct. It takes away from the ca' le

company and transfers to the tramway company numerous
streets on which the former has had horse-cars (or rears.

It runs their lines in such a way that they are hemmed in by
the opposition, and it stipulates that they shall give up their

special charter from the state before they string a wire.

A million dollars would not repay the company for this.

It is believed the mijority of the aldermen were not aware
of the change, but that it was done by a man who has been
the champion of the cable company and has turned a som
ersault. The fraudulent document has been properly
secured. Several aldermen were seen to night. Some
profess amazement; others will not speak."

THE ELECTRIC LIGHT.
The erection of an electric light plant at Darien, Ga., is

contemplated.

The Ukiah Electric Light, Water & Power company has

been incorporated in San Francisco.

The Board of Trustees of Benecia, Cal . have awarded
the contract for public lighting to the local electric Tghting
company.

The Los Angeles, Cal , trustees have not yet disposed

of the question of public lighting. Bids have again been
called lor.

The Tennessee Industrial Land company will erect an
electric light plant in connection with other improvements
at Dayton, Tenn,

The Oakland, Md., Electric Light company has, it is

reported, adopted the Edison system, and will install its

plant immediately.

Tacoma, Va. , will have an electric light plant. The
Thomson-Houston company has been awarded the contract

for the ins'allation.

The Georgia Development company will install an elec-

tric light plant on its property at White Sulphur Springs,

near Gainesville, Ga.

L. N. Cox, for the National Electric Manufacti:ring

company, has also closed contract for the erection of an
electric light plant at Florence, S. C. About forty arc and

300 incandescent lights will be required. The National
incandescent and Western arc system will be used.

The Thomson-Houston Electric company, Boston, has
been awarded the contract for the Kensington Land com-
pany's electric light plant.

A branch of the Safety Electric Light company. Bos on.
will establish a plant at I^ernandino. Fla., the new enter-
prise to be capitalized at §ico.ooo.

The Citizens' Electric Light & Po ver comoany, Hous-
ton Tex

, has -increased its capital stock $50,000. and
contemplates enlarging its electric light plant.

The Chattanooga. Teon.. Electric Railway company has
secured its franchise, obtained the right of way and con-
sent of property owners to the equipment of its road. It

will begin construction at once.

Personal Mention.
It is reported that Eliso.i will visit Marquette, Mich , to

examine the ore separating system in operation in the
mines.

A. H. Patterson, manager of the Phoenix Gas company
of New York was a visitor at the Chicago Electric club
this week.

C. C. Vi'arren, of the railway department of the West-
inghouse Electric and Manufacturing company Chicago has
severed his connection with that company.

W. S. Heger has resigned his position as managtr of
the Pacific coast district for the Edison company. Mr.
Heger during the last year greatly advanced the interests

of the Edison company on the coast and built up an excel-

lent business in his territory. He will locate in Colorado
Springs, Colo., where private interests will occupy his at-

tention.

An interesting social event at St. Paul recently, was the
wedding of Lieutenant Howard K. Gilman and Miss
Mamie Lamb at the residence of the bride's parents. The
groom is a son of Col. J. H. Gilman and at present occu-
pies the position of assistant general manager of the North-
western Thomson-Houston company, St. Paul. The
bride's father is an eminent lawyer and president of the

Hannibal iS: St. Joseph railroad company. The Rev, Dr.
Andrews performed the ceremony. Among the guests
present were Miss McLelland of St. Louis, Miss Ha'-ch
of Hannibal, Cal., and Mrs. Gilman, Miss Gdman and
Mr. E, R, Gilman of Washington, Gov. and Mrs. Merri-
am, Mrs. A H. Wilder, Mr. and Mrs Price, Mr. and Mrs.
Auerbach. Mrs. H. M. Rice and Miss Rice, Mr. and Mrs.
Chittenden and daughter. Col. Sullivan, U. S. A., Mrs.
Stickeny, Mr. and Mrs. Timberlake, Judge and Mrs.
Hall

Business Mention.
The T. M. Foote Regulator company, Boston, has issued

an attractive catalogue describing its specialties.

The Electric Merchandise company' announces t'lat it

will b^ pleased to display its numerous specialties to the
street railway managers at the Buffalo convention.

The Great Western Mining & Manufacturing company
has put new machinery in its coal mines and contempUtes
erecting an electric light plant at Peach Orchard, Ky.

The Detroit Electrical Works has issued a circular calling

attention to the excellent features of the Rae electric rail-

way system. The comp iny will be represented at the

Buffalo convention.

The increase in business of the Crosby Electric com-
pany. New York city, has necessitated a removal to S7

and Sg South Fifth avenue where better facilities and
larger quarters have been secured.

S. Taussig, 45 River street. Chicago, western agent for

synovial oil; has just renewed his contract with the Chica-

go postoffice. Synovial lubricants have held this contract

for five consecutive years against the sharpest of competi-

tors. Mr. Taussig makes a specialty of supplying electric

light and power plants.

E. D. Stiff & Co. have fitted up a very complete ma-
chine and model shop at 67 and 69 South Canal street.

Chicago, and are prepared to contract for the ma^nufacture

of mechanical and electrical novelties, light machinery,

etc. They have special facilities for experimental and
model work, and will undoubtedly meet with success in

their new undertaking.

The Cential Electric company of Chicago has furnished

(he Davenport Street Railway company with an entire sup-

ply equippment, consisting of 110,000 pounds of copper
wire and 59,000 pounds of improved Candee wire Can-
dee wire has quite a success in railway work and it has

proved equal to the severity of the tests placed upon it.

The fordan trolley supporter is used on the West End
Railway in Boston with marked success, and since the Cen-
tral Electric company put it on the market in the West,

it has met with much favor.

The Milliken iron pole for electric street railways illus

trated in the Western Electrican, May 3, is having an

unprecedented sale, contracts having been made within

the past three months for nearly 7,000 of the different pat-

terns. Where the business of the road requires a double

track the pole is placed in the center of the street a space

never used for any other purpose making a very attractive

and serviceable line. For single tract roads the company
also manufacture a trim handsome pole to be placed at the

curb. The pole will undoubtedly be on exhibition at the

street railway convention at Buffalo. Oct. 15. The western

agency is located at 59 Dearborn street.

R. T. White, Boston, will have his numerous devices for
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street railroads on exhibition al Buffalo. Mr. While has

placed a number of practical devices on the market, and

street railroad compaoies generally are familiar with their

leading features.

The liackcyc Electric company recently formed in Ckve-

iaod to manufacture a new incandescent lamp and appli-

ances, will be represented in Chicago by A. H. Massey.

182 Jackson street. The parties interested in this enter-

prise are also largely interested in the Western Mineral

Wool company, and both corporations will handle their

western business under the same management at the above

number.

W. M. Kamsey assistant superiniendant Federal Street

& Pleasant Valley Passenger Railway company. Alle

ghcny. Pa., writes the Eureka Copper company. Norlh

East. Pa., that 'after a year's use. we can heartily indorse

it (tempered copper) and recommend it for all descriptions

of bearings and for electrical purposes; such as commuia

lor bars, trolley wheels, etc." W. T. McEwen .S: Co. also

highly recommend tempered copper.

The Central Electric Company of Chicago has made ar-

rangements to furnish telegraph, telephone and clectiic

light po!es. having established a yard at Chicago, where it

will keep on hand a full stock at all times. The company

is decorating its attractive salesroom with a line line of high

class electroliers, and single brackets. This department of

the company's immense business is becoming a very im-

portant one. and the most fastidious taste in this line can

be satistitd.

The Interior Conduit & Insulation company of New
York, which has some 150 miles of its underground con-

duits in operation in .Minneapolis, carrying the feeders of

tie over.iead irollev system of ihe Minneap'lis Street

RaiU-av. will have an excellent exhibit of its system at the

convention of the .\merican Street Railway association, at

Buffalo. The exhibit will consist of the one-half si/e mod-

el of its new man-hole, and will show its improved meth-

ods of entering the condu ts into the same and ether in-

teresting details of the system.

The Eureka Tempered Copper company of North East,

Pa., report large sales of their tempered copper for com

mutator segments, brushes, armature bearings, etc.. dur-

ing September. They entered i34orders during the monlh

arid have been pushed to their utmost to keep in sight of

their orders. The order book for September shows that

they have passed bevond the experimenlai stage and reg-

isters among others, large orders from the following well

known manufacturers duiing the month: Kdison General

Electric company, Westinghouse Klecinc company,

Brush Electric company. Wenslrom Consolidated Dyna-

mo & Motor compary.' National Electiic company the

Electro-Dynamic company of Philidelphia

The Murphy Iron Works of Detroit has recently clo ed

a contract for the placing of the Muiphy smoke'ess fur-

nace under the boilers in use by the Denver Consolidated

Electric company, seventeen in all. representing a capacity

of 2.700 horse power. Under one of these boilers of extra

size two furnaces are to be placed, so that i8 will be re-

quired. O. D. Catton of room 407 Rookery builJing, Chi-

cago, the Western representative of this company, lias also

just placed C of these furnaces under the boilers in the

West End electric street railway plant at Denver, and will

shortly add 6 more. Mr, Catton returned to Chicago after

a two months' sojourn in that city, arrange for the display

of his company at the street railway convention in Huffalo.

Chas. G. Robinson of the Great Wesfern Electric

Supply company announces several electric railway novelties

which he has in preparation for the market. Among these

are a trailer-lighting connection in which the ends are per-

fectly dead when disconnected, and which needs no ten-

sion to insure a good contact. Some new forms of trolley-

line insulators and pull off brackets are also under way,and

with the treble center curve insulator which w,^s recently

illustrated, will form a set of high quality. Thecombina-

tion tin shades designed by (ieo. Cutter are evidently meet-

ing a growing demand, both the flat form and the new
cone pattern recently described, finding ready sales. In-

deed, the Great Western Electric Supply company has

many orders for ihcm in small lots. Last week alone the

company shipped 3.000 of these shades, besides rilling

scores of orders for new designs of fixtures

When the Central Electric company, Chicago, moved

into its present quarters, ufiand iiS Kranklin street, last

January, it was thought that the immense lloor space would

be sulhcienl for a healthy increase of the business for five

)ears at least. In less than six months, however, the com-

pany has been crowded for storage room, and has been

obliged to go outside to obtain relief. This is not only

evidence of the immense growth in the electrical business

generally, but is particularly expressive of the success of

the Centra! Electric company. It is not hard to account

for this success, as a glance through the establishment will

show any one at all familiar with the technique of the bus-

iness that the Central Electric company has gathered to-

gether a high class of specialties that are in constant de-

mand, and which could not but help the growth of any

concern of healthy business methods. The members of

the company are men of tried mtrit and experience in the

business, and attending closely to the needs of their patrons,

they deserve success. The orders received for okonite

wire by the Central company, Chicago, last week, have

been greater than ever before in the history of the business.

This speaks volumes for this excellent wire.

Electrical manufacturing companies generally look to

the summer months for an opportunity to fill the orders on

which they are behind, and also to prepare for the time

when the heavy fall trade begins. Reports from all over

the country show that this year is the greatest the electrical

industry has ever known. The Westinghouse company re-

parts that it is already so slocked with contracts for the

equipment of electric lighting central station plants, for

isolated plants, electric railway equipment, etc, that the

works aie now being operated at their utmost capacity day

and nig'iit with every prospect of having to continue in hat

way for the entire winter. Since the company entered the

tield of constructing the eUcfric railway motors, especially,

it has been obliged to increase its facilities very extensively.

The total amount of oidirs for alternating current incan-

descent lighting apparatus received during the month of

September aggregate 2S..!50 lights, which is overa thousand

lights for each working day. liesides this, the demand for

Westinghouse alternati-g current arc lighting apparatus

has been unusually heavy, and the company is far behind

with its orders in that department. In the electric railway

department it is the same. The company has orders for

the equipment of forty roads, cdling for machinery valued

at almost $-,o o.oon. and still the demand is increasing.

The noiseless motor of the company on the Pleasant Valley

Electric line in Pittsburg commends itself to the residents

along the route. Among the new central station plants of

uhernaling current lighting, the Westinghouse company
has obtained contracts from OA-ensboro, Ind., 750 lights;

Akron, ().. 1,500; P.edford. Ind., 750 lights; Norwalk,

O., 1,000 lights; Likins. I'a., 750 lights; I'enn ^'an, N.

V
, 750 lights. In addition a number of the older central

station plants have increased their capacty considerably.

Among those having contr.icted with the company for an

increase during the month of September are: Engelwood,

a suburb of Chicago. III.. 3.000 lights; Bay City, Mich,
3.000 lights; Duluth. Minn . 750 lights, and Voungstown.

b.. 750 lights. It is remarkable in the latter case that the

plant in Voungstown is nat yet completed. After the com-

pany had been organized the management contracted with

the Westinghouse Electric company for alternating current

apparatus of a capicity of 2. .'50 lights, but even before

this machinery had been installed the management realized

that the demand was greater than it had originally antici-

pated, and therefore the increase was ordered.

Electrical Patents.

fsstit'ii Oil. 7, iSgo.

-t37.f'73 Electric Valve Controller. Louis Bell and Frank

H. Root. Chicago, 111

437, ()S2. Electric Safe Lock. George L. Damon, Boston,

Mass.

-137. 'JSS- Insulator. Thomas F. Gaynor, Louisville, Ky.

The first claim is given;

"An insulator for electric conductors, provided with

a reflecting surface for throwing the light from the sky

downward, whereby the insulator may be easily dis-

tinguished from others."

'=37.704. Regulator for Electric Generators and Motors.

Robert Lundtll. New York, N. Y.

437.708. Means for Closing and Locking or Unlocking
Railway Carriage Doors. Roderick N. Montgomery,
Melbourne, A'ictoria.

437,720. Conduit Electric Railway. Ernest M. Reed,

Wichita, Kan.
The second claim follows:

"In a conduit electric railway, the conduit compris-

ing the yoke frames provided with depending promi-

nences adjacent the surface slot and arranged at suita-

ble regular intervals apart, the concave plates respect-

ively secured to the opposite facing sides of the said

prominences, and the concrete walls between the yoke
frames, wherein a continuous unbroken arc is formed
at each side of the surface slot."

437.754- I'-lectric Meter. Jacob Einstein and Sebastian

Kornprobst, Munich, Germany.

437.7''3 Electric Meter. Anthony Reckenzaun, Clap-

ham, England.

437,767. Arc Lamp. Ralph 11. Beach, St. Paul, Minn.
The invention consists in the combination, with the

carbons movable one from the other and their holders,

of a solenoid in circuit having its core connected with

one of said holders to move the same and separate the

carbons to establish an arc. and an elongated pole-

piece extended in the direction of the carbon points,

and made llaring at its outer end to repel the arc and
maintain it near the tips of the carbon points.

437.771- Electric Steam Generator and Water Heater.

Henry R. P.utterfield, Waterville, Me.

437,780. Electric Ceiling Block. Albert E. Nichols,

Leeds. England.

437,798. IClectric Guest Call. George E. Ransom, Min-

neapolis, Minn.

437.832. Electric Motor. Julius Emmner, fr , Washing-
ton, D. C.

437.835. Electric Motor. George Little and George
Judge Little, Passaic, N. |.

The object of this invention is to revolve by the

action of electro magnets one or more wheels, which
wheels are especially adapted to the propulsion of cars

on railways.

437,844. Commutator. Harry H. Blades, Detroit, Mich.

437.848 .Secondary Battery. Henry Lampert, Jr., Chi-

cago, III.

Claim one reads:
"\ storage battery, consisting of apertured plates

arranged side by side with the apertures in ilignment,

and a filling of fusible metal within said apertures rig-

idly securing the plates together."

437.851. Electric Light Fixture. James E. Brown,
Brooklyn. N. Y.

437,859. I-^lectrical Transmitter and Indicator. Dennis
Kelley and Melville C. Parkhurst, Somerville, Mass.

437,863. Galvanometer. Andrew M. Ritchie, Brookline,

Mass.

437,883, Pulley Attachment for Electric Lamps. Thos.
H. Brady, New Britain. Conn.

437.901. Electric Arc Lamp. Charles W. Ilazeltine. St.

Louis, Mo
The invention consists of an arc lamp to which is

applied near the arc a protective tip or shield to prevent

the rapid consumption of carbon, this tip or shield

being fed as the opposite carbon wears awav, and au-

tomatically adjusted by any suitable means, but by
preference being fed by the movement of the upper
carbon, to which it is by preference applied.

The inventor says: "'By applying this simple expe-
dient to^n arc lamp I have found by actual practice

that the consumption of carbons is decreased fully and
even more than one-half, thus making carbons burn
twice as long as they ordinarily would without in any
way decreasing their candle power."

Claim one reads:
' .\n arc hmp having a suitable protective tip or

shield applied to such lamp near the arc. and regulat-

ing mechanism for adjusting the tip to the arc as the

carbons are consumed."

4^7.905, Electric Advertising Clock. Morit? Levi. New
York. N. V.

437. 0'3- Covering for Electric W^ires, David Brooks, Jr..

Philadelphia, Pa.

The invention consists in providing the wires with a

covering composed of a double layer of tin foil having
between them an adhesive oil, the adjacent edges of
each of the layers overlapping.

437.926. Galvanometer. Thomas Harris, Detroit. Mich.
The last claim is as follows.

"7 In anelectrical measuring instrument, the com-
bination of the solenoid secured in a vertical plane at

an incline, the wedged shaped spool of metal upon
which said solenoid is wound, a deflecting filament

suspended within said spool and consisting of a flexible

thread, a magnetic or s^ft iron portion secured to said

thread, and a non-magnetic light extension forming a
pointer at the lower end."

437.9^7- Telephone .Support. Fred. C. Hughes, r>etroit,

Mich.

437.930 Receiving Instrument for Telegraphy. Wiilard
M. Miner, Plainfield, N J.

437.94'^- Brush Holder for Electric Motors. Edgar A,
Sweet, Milford, Mass.

437.953- Conduit and Electric Conducting Rail Therefor.
Joseph H. Wehrle, Newark. N. J.

437,961. Trolley. Isaac F. Baker, Lynn, ^Lass.

"Claim 2: The combination, with the electric con-
tact or trolley arm bifurcated at its lower end and ter-

minating in the two segments, as describ-d, to which
the pressure springs connect, of a cross-bar connecting
said segments and a stop spring adapted to be engaged
by said cross bar when the trolley escapes the con-

ductor."

437.985 Automatic Passenger Register. Adrian Gijardo,
\'alparaiso. Chili.

437 gS6. Telephone System. Alfred Graham, London,
England.

'1 he second claim reads:

"In a switch for telephone circuits, a number of
contact pieces in circuit with separate and distinct tele-

phone apparatus, and an adjustable contact piece capa-

ble of being moved into position to connect the callir g
circuit with any one of the said separa'e apparatus
without removing the home receiver from its support,

in combination with a notched wheel or segment, with

a yielding detent to retain the adjustable contact piece

in its adjusted position, a device controlled by the

movable support for the telephonic receiver and
adapted to come into line with the yielding detent

. when the receiver is raised from its support and to free

the detent when the receiver is replaced, and a spring

to return the adjustable contact piece to its normal
position."

438,1x53, Aerial Conduit for Electric Conductors, .Adol-

phus A.. Knudson, Brooklyn, N. \

.

Claim one follows:

"The combination, with a line of columns or verti-

cal supports, of a conduit for electric conductors sup-

ported thereby, and consisting of horizontal beams or

girders bolted together in pairs to form the spans, and
provided with flanges projecting from their upper and
lower edges."

438.036, Poles for Electric Wires, etc. l-'.dmond \'er-

straete, St. Louis, Mo.

438.037. Rheostat. Joseph C. \'etter. New York. N. Y.

438,041, Metal and Circuit Detector. Robert L. Wat-
kins, New York. N. V.

438.084. Railway Train Signal. Daniel S. McElroy,
New York. N. V.

438.116. Electrode for Secondary Batteries, Waldron
Shapleigh, Camden, N. J.

438.117. Method of Purifying Lead or Alloys Thereof.
Waldron Shapleigh, Camden, N. J.

438.118. Terminal Switch or Cut-out Device for Electric

Lighting Systems. \Valttr F. Smith, Philadelphia,

Pa.

The first claim follows.

"The combination of a conduit, a line circuit

mounted therein, and a terminal switch or cut-out in-

closed within an air-tight housing filled with .1 fluid

insulating substance."

438.127. Burglar .\larm. William J. Ackerman, Grand
Rapids, Mich.
Of the twelve claims is given the seventh:

"The combination, in a burglar alarm, of metallic

plates secured to the window jamb and connected with
an electric battery and bells, and metallic plates se-

cured to the sash stile, with a spring between the sash

stile and stop."
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BflBEVE E. Phillips, Pi-esident. W. H. Sawtkr, aeo'j and Electrician.

AMEEICAU ELECTHICAL WOUKS,
PROVIDENCE, R. I.

Maoufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

p. C. AC^EBKIlNi Agent.

Edgexe F. Phillips l^esident. John Carroll, Scc'y Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(fclMITED.)

''F^ct.ryf [St. Gabriel Locks, Montreal, Canada.

-- >rANUF.\CTL'ItERS OF —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
£C 93

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine^

In a letter from the IssFECTOK of the Boston Fire tJnderwriters' Union, nnder date of MarcQ
19. 1S86, he says : "A Tlioroaghly Reliable and Desirable "Wire in Ei^ery Kespect."

The rnbher ased In Insulating onr "vrires and cables l9 specially chemically prepared, and is guaranteed
to be waterproof, and teill not deteriorate, oxidise or crack, and will remain flexible In extreme cold weather
and not affected by heat. The Insulation is projected from mechanical injury by one or more braids and the
whole slicked with Clark's Patent Compouod, Thich is water, oil, acid and. to a very great extent, fire proof.
Our insulation will prove durable when all others fall. We are prepared to furnish Single Wires of all

^nges and diameter of insulation for Telegraph, Telephone and Electric LigQts from stocK. Cables mad^
» order,

EASTERN ELECTRIC CABLE COMPANY,
* Gl and 63 Hampshire Street, Boston, Mass.
HENRY >. CLARK. ReQeral Manager. HERBERT H. EUSTIS. Eleotrlcten

JEWELL BELTING CO.,'

TTTESTE^ar .^s-EasrrsrJ

HARTFORD,
CONN.

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our light Double Dynaiao Belts are alvays made foom centers of ^rliole

hides extra stretched.

f W. H. SALISBITRT & CO., Chicago, IlL

I
A. H. GARDINER CO., Mllwankee, Wis.

I TODD & STANLEY CO.. St. Louie, Mo.
ENGLISH, MORSE & CO., KanFas City, Mo.

( Main Honee, Indianapolis.
E. C. ATKINS & CO., ^ Branch Honee, Memphis, Tenn.

( " " Chattanooga, Tenn.

Istherecngnized Best {Substitute
for Hard Rubber in the market, and

need by the leading Electrical Honses

In the country. We manufacture aU

kind? of

mmm specialties,

also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switcti Bases

and Handles. Cut-Outs. Beli Boxes,

Annunciator Dials and Handles. Push

Buttons, etc.

We Claim lo Sanufaetare THE VERY MITERIAL Wanted by the Eieelric Trade. Send for Estimatea and Prices.

THE FIBRONE MFG. CO.,
Offlec .3.T TVan-en Sf. Factory. 3«0 anil 303 :iIi>nroe St.. NEW YORK

Gheaperthan Overhead Wires,
MORE THAN TEN TIMES AS DURABLE.

Guaranteed to stand a pressure of 100,000 volts wlien used for Elactiic Light Mains.
Wri e for E.timatf s to the

Brooks Fnderspound Telesraoh Co., 207 TValnut Place, llooiu 5. Philadelpliia.

ALI. SIZ£S

AND
Qi:Ai.rrrESMICA

For Electrical Purposes.

EUGENE MUNSELL& 00.,

218 Water St., New 'York.

FRANK T. BROWN, Late

PRIHCIPAL EXAMINER ELECTRICITY,

D. S. PATEHT OFFICE,---

Bntteriorti, Hall, Browii & Smitli,

Patent .ittomeySf

25-26 HONORE BUILDING. - • CHICAGO.

Two comclete sets of U. S. Electrical Patents.

^'^ CROCKER-WHEELER
PERFECTED MOTORS.

Very Slow Sj>ee(l—Full Power—Perfect Regnlation
Jt'oreed Fifltls, Let into Base -Self-Oilingr

Bearinss-Self-CenteringrBearingrs—All
Sizes Both Arc and Incandescent

—For All Power Purposes.

Acknowledged by the Leading Manufacturing Companies to be

THE MOST PERFECT MOTOR MADE.
Ebtimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S. S. WHEELER.

President.
F. B. CKOCKEB,

Vice-Preet.

NO LOSS OF CANDLE POWER.
FOR PAETICULAES 'WEITE

THE SUNBEAM INCANDESCENT LAMP CO.. CHICAGO, ILL

MANUFACTURERS OF AND DEALERS IN

Electrical Instruments and Supplies.

J

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURCLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Goods a Specialty. -

SEXO FOR CATAI.OeUK Aivn SPROTAF, PRIOF.H.

Electric Specialties
WE MAKE

Electric Supplies Under Contract.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETERS

For Direct and Alternating Currents.

QUEEN'S ''^%SS.ITn\%M>n TESTING SETS
'yyitli G-a.l-y-a.nom.eters-

^^We pay special attention to recalibrating Ammeters and
Voltmeters.

Send for Catalogue 1--GG of Electric Test InetrumentB.

QUEEN & CO., PHILADELPHIA.

>i-OIV/>

.TEADE MARK.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

ATTARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

THE OKONITE COMPANY, 13 Park Row, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, and San Francisco.



WESTERN ELECTRICIAN. October i8, 1890

Established in 1861.

E. BAGGOT,
WHOLESALE AND RETAIL DEALER IN

/ ELECTROLIERS,
COMBINATION

GAS AHD ELECTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH STORE

2134 Michigan Avenue.

GREAT

POWER
WITH

LITTLE

WATER

jA.]y[E:s i:.e:ffe:i.

WATEKJHEELS
^HEJAMES LEFFEL & CO.

Nearly 30 Years Business
affords every convenience for making Wheels of highest

excellence and

Specially Adapted to All Situations.
Among ibe WIicl-I.s in operation may be fonnd the

Largest and Smallest Wheels
in greatest variety of form, style and finish under the

Highest and Lowest Heads
in this countrj-. Write, stating head, size of stream, kind of

mil!. Wc will send our fine pamphlet, and advise you.

THE JAMES LEFFEL & CO.
SPRINGFIELD,

OHIO.
OR 110 LIBERTY ST.,
NEW YORK CITY

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO.

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large DyoamoB and Motors for Special Work
bolit 10 Order. Coal Mining Haulage

& Specialty.

ELECTRIC LIGHT REPAIRING.

SYNOVIAL DYNAMO OIL
SECOND TO NONE

Free from v^m or at-Ide. By reflllerlngcan be
tlfled continaallv. Adooted by tbe largest Blec.
trie Plant! of tfie West!

S. TAUSSIG. Agl., 45 River St., Chicago.

Wrltii fur rrlccH iiTiil Saiiiples.

YOU
in;ike a mistake ii vou don't buy your Electrical

Supplies frum F. & ¥., Clevelaim. u.

LOOK AT TBESfi PRICES :

fi.OO Dry Ealleries. larco size. ¥0,83; $2.00 Inm Bos
Bells. :{-lncti, 4yc.; 75c. uronz« Push Buttons. 25c.; 2oc.

Wood push Buttons, assorted, 1c, ; 50c. Switcliei. ouj
point, 10c. ; 40c. Bell Hangers' Staples, per lb. flc. ; %\ OJ

Leclanclie Batteries, best made, 44c.; f3,15 Spark Colls.

SInclies. f 1. 50; $10,00 Medical Batteries, J3.50. Send
for Catalogue No. (j.

Fletcher & Fletcher Electric Co., Cleveland, 0.

FOR SAIiXS.
Oiiel5-light 50 volt
One 25-liglit 60 Tolt
One 50-light 50 volt
One76-light 110 volt

One 100-light 110 volt
One 1 50-light 110 volt

Inclnding Lamps and

Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

ELECTRIC MERCHANDISE CO.

Standard

Devices

for all

Systems.

CATALOGUES

FURNISHED. General Manager,

ELECTRIC RAILWAY SUPPLIES.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

8TILWELL&BIERGEMF6.C0.,

DAYTON, OHIO.

EMPIRE CHINA WORKS,
144 to 156 Green St., Green Pout, Brooklyn, E. D., \ Y,

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Bases. Cnt-Oat Boxev, Cleats. Clrcnit Breakers,
Basbines. Knobs and other Insnlators.

The Tody of our goods le made non-ronductive. Oar ware is the most
dense and is consequently 'h** most ron-absorbent that can be prodnced,
being tbe TRUE BARD PORCELAIN.

FOR TBK

Western Electrician

S I .oo.

DilRODDCINO EJiTIKEir NEW PRINOIPIES.

A MODEL KAIliWAY.
The Burlington Route, C, B. & Q. R.

R., operates 7,000 miles of road, witli ter-

mini In Chicago, St. Louis, St. Paul,
Omaha, Kansas City and Denver. For
speed, safety, comfort, equipment, track,

and efficient service It has no equal. The
Burlington gains new patrons, but loses

none.

TUE OLD STYLE.

THEACME LINK BELT
IS MADE ONLY UY THE

Page Belting Company, Concord, N. H.
Branches : Boston, New York, Chicago, Sun

Francisco. Also, nianufacturei's of all tlie

staple grades of Leather Belting and Lacing.
Send for Illnstrated Catalogue—a valuuble
U'catise on beltins, Free.

ROOT'S Water-tube Boiler.

ROOT SECTIONAL SAFETY BOILER.

SAFE. EC0^0IVIICAL. DURABLE.

.\N EXCELLENT

Eleclric Plant Boiler.
Aflopted hy th<? Edison Electric Light

Companies :it Plil]ii(l<'l)iliia, Delroit, St.

Paui, Columbus and Cincinnati ; alio the

Brush Eleclric Light Co., of Louieville,

nod olhi're.

ABEHDROTfl & ROOT MFG, CO.,

28 Cliff St., New York.

BRAKCIIES: Boston, PhilndelRhla,

Kew Orleans, DallaP, Rochester, Cincin

nail and Chicago.

'BYJAJ. SHULTZ,

I^HUtTZBELTINGCO.,
BGturers ofa

TIM \-wr-'iiK'«- I !•'' I^iiinnier St., Boston, Mi
iiiiAi>Liit.&.|

i:.yx. TbirdSr., I'hlladelph
;
ii.h I'earl St., New York ^ity.

, Pa.; 60 W. iMooroe St., uhicngo.

, ^ lAGElEATriER-
AND Picker Leather-

St Louis, Mo.

W. D. Sardent, Presldfnr. John A. Babrbtt, Vice-Preeident and Cone. Electrician.
E. II. Cutler, Treasurer and Manager. Prank A. Pkreet, Electrician.

THE ELEKTRON MFG. CO.,
79 and 81 Washington St., Brooklyn, N. Y.,

'

-SIANUFACTIIREB8 OP THE-

FERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

LaiDinated Fielfl Magnets

OF SOFTEST CHARCOAL IRON,

HIGHEST

AWARD
AT

PARIS

EXPOSITION

BY MEANS OF WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtalnrtl than Ih possible
\ olIierivlHe.

Automatic Motors oi all sizes and for all pur-
poses. Automatic Dynamos
for Incandescent Electric
LlFThtlnk'. Isolated Planta
for Stores. Factories, etc..

,-^ asppclalty. Moisture-proof
Motors and Dynamos for
^se In Mines and damp
places.



October i8, 1890 WESTERN ELECTRICIAN.

VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CELE-BRATED "WATER WilEEE as particularly adapted to their use,

on account of its renmrkubly steady motion, hicrli Speed
antl creat Efficiency, and larg-e Capacity, for its <t'anieter,
being double the Power of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-
ful effect s'liaranteed.

SE^O FOB CATAL.O«rE AXD PARTICFIvARS.
Our Horizontal "Victor" is highly recommended, as no gea.r are required,

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12-inch VECTORTURBII^ES arranged on a horizontal shaft with Cast-Iron Flume, Draft

Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

/^i ADr' r^ADRON CO., MAKERS OF HIGH -GRi-GRADE
FRIC ^^;4

Llghtincs

BLECKERT & NELSON,
MANUFACTUREES OP

Electric Light and Combination Flitnres,

We make a Fpecial ty of fnrDishlng the trade with
Electric Bracke's, Electroliers, Poitables, Com-
binaiion Brackets, and email fistmeB of all kinds.
Being manufac'urera we can give lowest prices.

OFFICE AND FACTORY:

85 and 87 FfFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Clrcnlars.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH, MORSE & GO.

WM. S- TURNER. J. LESTER WOODERIDQE.

mrOODBRIDGE & TURNER^
Electrical Engineers and Contractors.

COMPliETE KqVIPIIEBIT OF ELECTRIC RAIIiWAYS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates (Snbmitted.
"7-a Cortl«.xi.ca.-t Stx-ee-t. IWo-ctt "Vorls..

ELECTRICAL WOOD.

Telegraph
Telephone
Electric liigli

c. H.

CROSS L ARMS
E

HOLMES & CO.,
Koam 410. Com'l Kiel's. St. I.oiiis. lllo.

UMINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St„ Boston, Mass.

Incandescent Lamp Co.,
191 2" 1 91 4 Olive Street, St. Louis, Mo.,

MAKUFACTUKEBS OF

IHCANDtSCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order, SatisfactioD Guaranteed.

Ozil^ nVCA.xxxtfao't'u.irers of X^'vi.zre C}o-j;>-^Gr 'F&Trt ^ei-ecT. fox-

Brnsh Copper, Commutator Bars, Copper lire. Gear Pinions, Trolley Wheels, Bearings.
General Offioe and Factory, NORTH EAST, PA.
Fastem Ss les O ffice. 35 Broadwoy.VI'W TOBK.

'Western Sales Office, 225 DeailiiiTn St., jCHICAGO.
Nnrth 'Western Sales Agent. G. W- 'WiIIi»ma, TETROIT. MICH.

HOLIilES, BOOTH <fc H2LYIDEITSV

FACTORIES: WATERBURY, CONN,
MAKUFACTirBBBS OF

BARZ: AND INSUXiATCD TTITIRZ:.
Underwriters' Copper Electric Light Line 'Wire, handsomely finished, highest conductivity. Copper Magnet 'Wire, Flexible Silk, Cotton and 'Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station 'Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of IFL'FTFt.A.TElS, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE WORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHI i, PA.

Electrical Testing; Apparatus manufact-

ured to order, repaired or

calibrated.

WESTERN ELECTRIC COMPANY, NEW YORK.

The New American Turbine Water Wheel.
PAETIOUIAELY ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its Ugh efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

SEND FOR CATALOGUE L"'""°'-™'^-''"°-"''-'on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS GO.,
SUCCESSORS TO |^ JK W iWi^^ |^| ^^

8t6uT, 9IIIiI.8 & TEJHPIiE. U f\j | ^ 1^ 9 W

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic of

the Past, that vanlslies before the new

"Triple" Carbon Lamp
tDiPTED FOR EL DAT OR ALL NIGHT LIGHTING.

First cost much leis, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can lie (*haii$>;p4l over at very small coHt^.

• __ - ^ ._

Fully protected by U. S. and Foreign Letters Patent.

SENn FOR Further Particulahs to the

SPERRY ELECTRIC CO..

19.> to 207
CANAL ST.,

CHICAGO.

SPEAKIN& TUBES an^ WHISTLES,
,

Oral, Electric. Pneumatic, and Mechanical ^

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO.,
2 1 . 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DcKalb Ave, Brooklyn, N. Y.

^y~ Send for Nhw Catalogue, out August 1st.

'"'EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

£}l£CTRICAL supplies
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOOTIK-
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The EVANS SYSTEM of DRIVING DYNAMOS.
1,1st of parties who have adopted this SYSTEM:

City of Boston, Water Deparlmtnt, Chestnut Hill, Mass.
City of Boston, Sewerage Department, Dorchester, Mass.
Pettee Machine Works, ^ ewton Upper Falls, Mass.
Morgan Enslneering Co., Alliance, Ohio.
Fltchbur!; Steam Engine Co., PItchhurg, Mass.
Portland Steam Packet Co., S. S. Portland.
Metropolitan Steamship Co., S. S. H. M. Whitney.
Chas. L. Seabury, yacht " Aztec."

Shoe and Leather E.'tchange, Boston, Mass.

Cocheco Manufacturing Co., Dover, N. H.
Hospital Cottages for Children, Baldwinsville, Mass.
Pennsylvania R. R. Co., Shops, Altoona, Pa.
Steamship Naugatuck.
Vanderbilt Building, New York.
AVilliam Tod & Co., Younestown, Ohio.

Am. Waltham Watch Co., Waltham, Mass. Seamless Rubber Co., New Haven, Coan.

C. F. Hovey & Co!, Boston.
P. S. Malcolm, Portland, Oregon.
Chatham Hotel. Chatham, Mass.
Waltham Gas Co., Waltham, Mass.
Union Electric Light Co., Franklin, Mass.
Florence Electric Light Co., Florence, Ala.
Hutchinson Water, Light & Power Co., Hutchinson, Kan.
Walworth Light and Power Co., Boston, Mass.
North Attleboro Steam and Electric Co., Attlehoro, Mass.
.Jamestown Electric Lieht and Power Co., Jamestown, N.
Weymouth Light and Power Co., E. Weymouth. Ma^s.
Leavenworth Electric Light Co., Leavenworth. Kan.
WnUmanlic Eleclrlc Light Co., Willlmantic, Conn.
Towanda Electric Light Co., Towanda, Pa.
M. C. Dlzer & Co., Weymouth, Mass.
Derby Gas Co., Derby, Conn.

THE EVANS FRICTION CONE CO., 85 Water St., BOSTON. X'SeS'"

THE CONNECTICUT MOTOR CO
OFFICE AND WORKS;

PLANTSVIIXE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO SO HOE.SB5 FOTflTER.

*'IRST-C1.ASS WOKKMASk'SHIP AJVD HICiH EFFICIEXCV.

NEW YORK, 127 FiHh Ave BOSTON, 32 Oliver St. PHILADELPHIA, 17W. Sixth St.

HARTFORD, U State St. NEW HAVEN, 65 Orange St.

CORRESPOKDEKCE SOLICITED WITH CENTRAL STATIONS AND INDIVIDUAL USEES.

John A. Roebling's Sons Co.,
TVrA JJTTJ'.A.OTTJJEl.EIH.S ODF*

BARE ^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to malie a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, CHICAGO, ILL.

Works, Trenton, N. J. GEO. C. BAILEY, Manager.
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THE BUTLER HARD RUBBER CO.,
33 nviorcer Stroot, KTo-w

' POMSEMIli HrPKRIOR ADVANTACi£l!l I^' THE M AIVUFAOTIIRE OV

Especially iti articles udaptedto eleclricnl industries, Jiavitig obtained the solei-ight to inanufactare HARD
RUBBER under the valuable Patents granted to WILLIAM KIEL.

All o])erations of sawing, cutting, turning and polishing our new standards of

SH C ET R ^JD AND T LIB I NO •^"^ ^^ performed with a large reduction in the wear and tear of tools, and considerable saving of labor.** ^ ^ If » ^^ »^ ^» uw *^ I *# h^ iv x^ Our new standards are of a richer black throughout, not subject 'o change in color, are tougher and
more flexible, do not become brittle -n-ith age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantage's, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
Htill remafn tbe most satisfaciorj' and cheapest in the market, nneqnaled for streneth, durability, iDBuIation and resistance to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers In electrical machinery and supplies.

KOB SAL.R BY THE CKKTRAJL RI/Et'TKIC CO., CH1CA««
^Q-T^ a -|=iUT!=i'FT"'=^I3 1B6V.

FRANKLIN S. CARTER.
)

CHAS. M. WILKINS. [ TrADIKO AS
E. WARD WILKINS. ) PARTRICK& CARTER,

MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

SOLE FIIOI>Ri£TOItl$ OF THB

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST CALL AND FIRE ALARM SYSTEMS.

Ve make a Specialty of Supplies for Hotel and House Work. 114 S. Second St., Philadelphia, Pa.
Catalogues and Discount Slieets will be sent to those in the trade upon receipt of application and business card.

THE STANDARD CARBON G0.,^^°
Manufactugers of Electric Light Carbons and Battery IWaterial.

THE UNDERGROUND FEEDERS
For the BufiEalo Street Railway are being laid with the

NATIONAL GONDDIT MFG. GO.'S

CEMENT-LINED PIPE.
Go see the work now being done by the Field Engineering Co.,

then write to us.

THE NATIONAL GONDOIT MF8. CO.,

Times Building, MEW YORK.
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;fO''v/^

TRADE MARK.

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in Everything SlaZSCTRICAIji.

gto«a^a.ijb.».n SOUTHERN ELEGWIU. SUPPLI CO., loim, ST. lOUIS, MO.

BERNSTEIN ELECTRIC GO.

INCANDESCENT LAMPS
VOR

ARC-LIGHT CIRCUITS.

SIUFI/E. RELIABLE. DTJBABLE.

The only safe socket for series lamps, and the only

socket having insulating material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVENUE,

CHICAGO OFFICE. 1 9D Fifth Ave.. GEORGE CUTTFR. Agent

THE BARNES WATER EMERY

Tool Grinder.

It has no pumps. No
valves. No piping; to

supply it with water.

It has nothing: to g-et

outof order, is always

ready for use. It is

as easily managed as

a grindstone and will
give vastly better re-
sults.

Sold subject to ap-
proval. Send for fall

description nnd price.

W. F. & John Barnes Co., Rockford. Ill-

Address No 701 Ruby Street.

Barnes' Patent

m\m mill
20 to 32 inch swing, with both
worm and lever feed, self feed
and back-geared.

Barnes* Patent
exgijs:e lathe,
15 inch swing, 6 foot or 8 foot
bed. These machines are made
a specialty' in our factory.

They have advantages not
found in other machines in
thiii line. It will pay parties
'desiring to purchase or know
more about these machines to

send for full description and
prices to W. F. &. JOHN
BARNES CO., Rockford,
III., Address No.76|Ruby St.

SAFETY SEAMLESS rubber cdvereb WIRE
We carry a full line of ELECTRICAL SUPPLIES and can fill orders promptly. Write for quotations. Send a trial order.

ST. LOUIS ELECTRICAL SUPPLY CO., - 403 N. Eighth St., ST. LOUIS.

excelsior electric CO.
(3ECOO^£EA.TJS£:Zia' S-S-S7EI3Mt.)

aiANCFAGTURERS OF

Arc BRd IncandoscoHt Apparatus
FOR LIGHTING,

Arcilncandescent Motors,
Electro-PIatiDg and Electro-Deposition HacIiiDes.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPUT, LEAST POWER REQDIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PEBFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Compatiy is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For e^ttimates and other information, address:

'WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW TORK OFFICE:

115 BROADWAY, NEW YORK
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C. 8c C. ELECTRIC MOTORS
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over IO.O(M> notom in artnal oiivrntioii.

IJ».A.Kr OXa^T^'ITS.

Electric Blowers for Ship Ventilation.'

Motors for Hoist and
Mining Tramways.

Equipment 01 Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW EHGLSHD OFFICE, 63 Oliver St., BOSTOH. PHIL&DELPHIA OFFICE, 38 S. Fcnrth St. CHICAGO OFFICE, PhoeDix BnildlDg.

C. & C. ELECTRIC MOTOR CO.,
402 AND 404 GREENWICH ST.,

JOHN STEPHENSON CO.,
I^ITvTlT^rD,

ZTETAT YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.

Edison Manufacturing Co.,
EDISON-LALANDE BATTERY.

(UNDER AUTHORITY OF THOMAS A. EDISON.;

—MANIIPACTI^RKRS OK-

Primary Batteries for Tele-
graph "Mains" and

"Locals,"

Electric Motors, Telephone
Transmitters,

Electro- Plating, Electro-
Medical Instruments,

Annunciators and Burglar
Alarms,

And all Classes of Closed and
Open Circuit Work.

GDISON-LALANDE BATTERIES IN
BUILDINO.

THE WESTERN UNION

ave sold to
Baltimore,
;cailways.

ikOJit their

^^^e the
ates.

\ted

The recent fire in the Western Union Building in this city, as
oar readers are aware, completely wiped out the battery
plant, including both mains and locals. RecognizinK the
value of the Edison-Lalande Battery, especially for local work and
its superiority over the ordinary blue-stone cell for this purpose,
the Western Union Company late on Saturday afternoon, the day
after the lire, ordered twenty colls from the Edisou llanufacturing
Co. It was too late to get anything expressed that day, but with
his characteristic energy, Mr. James F. Kelly, general agent of
the company, h.id the cells brought on from the factory by
wagon, accompanied by Mr. Gladstone, superintendent of the
factory, who set them up in the Western Union Building that
sanie night.

On the following.day 50 more were delivered and since then
about 2S0 cells have been set up. These have replaced over 1600 cells
of ordinary hlue-atono battery, which would have been necessary.

The rapidity with which the Edison-Lalande battery can be set
up and its immediate readiness for maximum work were thus
brought out with great prominence on this occasion, and the
promptness of the Edison Manufacturing- Company in meeting tlie
demand made upon them was no doubt appreciated by the
Western Union authorities.

*\^ 'NCANDESCE^T LAMP
Si.. jr¥-

'*>--cnd 1914 01ivr,#"'

All dealeriii In Klerlrical SnpplieM keep, or tilionid keep, tliexe CellN in stoi-k. li unable to pnrcliase from dealers in yonr
virlnity, eonininnicate with

JAMES F. KELLY
General Sales

I Ae:ent> 19 Dey St., NEW YORK.
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NOW READY! NOW READY!!
Third Edition Dynamo Tenders' Hand-Book, with moonlight schedule for 1890. Seccnd Edition Incandescent Wiring
Hand-Book with additional chapters. An astonishing record: The rapid and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Fifteen Thousand copies within Eighteen months, as follows:

nynamo Tenders' Hand-Book.

Incandescent Wiring

1st Edition 2,500 Copies.
2d •• 2 000
3d " (Just ready.) 2,000
1st " 2,500

Incandescent Wiring Hand-Booli, 2d Edition. ...(Just ready.) 2,500 Copies
BellHangers' " " 1st " 2,500

" 2d " 1.000

Total witliin Eisrhteen months 15.000

Bell Hanger's Hand Book.

BY F. B. BADT.

PRICE 11.00. 106 pages, 97 illustra-

tions, flexible cloth binding, type page

5-1x3 inches. First edition exhausted, sec-

end edition now ready, making a total of

3,250 copies printed to date. Just the

book for people engaged in selling, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. ttc.

TABLE OF CONTENTS.
VOLTAIC ELECTRICITY.

Contact Series.

The Voltaic or Galvanic Cell.

Generation of Current,

Local Action.
Polarization.

DESCIurTION OF E.ITTERIKS.

The Smee Battery. The Grenet Battery.

The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Carbon Battery.

Nickel.Plating Battery.
Fuller's M^cury Bichromate Battery.

The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

Classification of Batteries.

ELEMENTARY D-iTA.

The Electric Current.

Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Connecting Batteries.

Cells Connected is Series.

Cells Connected in Jiultlple Arc.
Recapitulation.

Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction CoUs.
Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
Pufh Buttons.
Buzzer.
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess System.
The Western Electrio Company's System.
The Double Wire System,
Partrick & Carter System,
The Electro-mercurial Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms,
Electric Gas Lighting Apparatus.
Portable Gas Lighters.
Apparatus for Public Buildings.
Apparatus for Residences.
A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

EmrarNG electric wires.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators.
Best Time for Wiring.
Extra Insulation.

testing instruments.

Detector Galvanometer and the JIaeneto
Bell.

Tests for Faults.

Bell Haneers' Tools.
Wire Tables.
Specifications for Wiring a Hotel.

Dynamo -Tenders' Hand-Book.

BY F. B. BADT.

PRICE $1 00. First and second edl-

tions exhausted ; third edition now ready,

making 0,500 books printed to date, con-

taining additional pages and moonlight

schedule for 1890. 93 pages, 70 illustra-

tions, flexible cloth binding, size of type

page 5-lx 3 inches. Designed for dynamo
tenders and linemen, stationary and ma-

rine engineers. Just the book for men
who wish to learn how to operate and care

for electric light installations. The only

book of the kind in the English language.

TABLE OF CONTENTS.
ELEMENTARY DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.

Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWER.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.

Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINES.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Starting a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets.
Testing the Wire Coils of a Dynamo for

Contact against Iron.

DISEASES OF DYNAMOS.
Non-Generation of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
'I'rimming and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series I^tultiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Saftty Devices.
Lightning Arresters.

Ground Detector.
Switch-Board.

CIRCUITS OR LEADS.

Outdoor Leads for Arc Lighting

.

Outdoor Leads for Incandescent Lighting.
Arc Circuits inside of Houses.
Incandescent Circuits inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCCMULATOES.—DESCRIPTION AND OPER-

ATION OF ACCUMULATORS.
SAFETY REGULATIONS.

Rules of the Boston Underwriters' Union.
Enghsh Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electiical Control.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

Incandescent Wiring Hand-Book. Elements of Electric Lighting,

BY F.B. BADT.

PRICE $1.00. Type page 5|x3 inches,

fltxible cloih binding, I'i pages, 41 cuts,

and 5 tables, three of which are 12x18
inches. Tnese tables give at oiice and
without any calculations, the size of "wire

requ red in ea-'h case for any percentage of

loss. First edition exhausted, second edi-

tion containing additional matter now
ready, making 5,000 copies printed to date.

A timely book, containing full illustrations

for incandescent wiring and complete in-

formation concerning methods of running
wires, location of safety devices, splices,

insulation, testing for faults, wire gauges,
general electrical data, calculating sizes of
wire, wiring of fixtures, elevators, build-
ings, isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUGTORT.

The Multiple Arc System.

The Three- wire System.

METHODS OF RUtTNTNG WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building is Being Con-

structed.

b. In a Completed Building.

LOCATION OF SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.
Conductivity.

Divided Circuits.

Work, Energy.

CALCCLATING SIZES OF WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

Office Building.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges in Circular Mils.

Table No. 2, Electric Light Conductois.

Table No. 3, 50 Volt Lamps.

Table No. 4. 75 Volt Lamps.

Table No. 5, 110 Volt Lamps.

BY PHILIP ATKINSON. A. M., PH. D.,

-60 pagee, 12 mo. 10-1 Illustrations. Price $1.50

This book is a revision of the popular series

of articles which ran through the Western

Elxctrician under the same title. A
complete and comprehensive treatise on elec-

tric lighting giving the latest practical facts

with the least amount of technicality and

mathematical formuhv; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricitt a >[(>de of Molect;l.4r Mo

TION. PRINXU'LES of THE DYNASIO.

The Armature. The Commutator. Closed
Circuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation, The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Current Dynamos.
Principles of the Alternate Current Dynamo.

The Siemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Westing-
house Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Weston Dynamo,

The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhauseu Dynamo . The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-
lation. Quantity and Intensity. Eleciric

Units. The Volt. The Ohm. the Ampere.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car-

pentier Ammeter. Ayrton and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Perry's SpriugVoltmeters and Ammeters.
The United States Electric Lighting Co. 's Am-
meter. The Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's
Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

The Arc Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jablochkoff Electric Canme.
The Jamin Electric Caudle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-DuboBcq Lamp. The Serrin

Lontin Lamp. The Brush Arc Light Lamp.
The Inc.vndescent L.oip.

Reynier's Lamp. Early Experiments. In-
candescent Light Carbons. The Edison Car-
bons. Th^ Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

The Storage Battery.
Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
Plante Battery. Faure's- Secondary Cell.

Chemical Reaction in the Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. XDause of
Buckling. Variable Resistance of Electrolyte.
Inspection. Formation of the Faure Battery.
The Julien Accumulator.

Electric Distribution.
Arc Light Distribution. Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Installation. Multiple
Series Installation, Series Multiple Installa-

tion. Combined Arc and Incandescent Ic
stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternaling Current System. Meters. Fuses.
Switch Boards. Lighting Mines. Installa-

tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building. CHICAGO.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

rr IS UVBQUA1.£D FOB ECONOMY OF FUKI/, REOUUkSTF? OH
HOnON, AMD DTTBABUJTT IN V»%.

SOLE BUILDBHS

Write for our CatalOKuok

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

ManiifactarerB of and JJealeiB In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 ail 43 SODTH JEFFERSON ST,

THE HEISLER PATENT LONG DISTANCE
INCANDESCENT ELECTRIC UCHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, hy the International Jury
at the Universal lSx2>osition, Paris, 1889."

Spfcially adapted for Street, Commercial, and Domestic Illumination from Central Stations. Plant may be located
where power can be secured Cheapest, even if miles distant from the Lighting. Safety, Reliability, and Financial SucceFs
fully demonstrated. Plan of Wirins ihe Simplest, Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contained, and Perfectly Automatic.

t^EITD rOIC CIRClTLiAR. CORRESPOSIDEKCE 80I<ICITei).

809-8I7 South 7th Street,

ZSIiXSCTRIC IiIG-HT CO.,
ST. LOUIS, MO.

WE ARE HEADQUARTERS IN THE WEST

SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSIectrlcian Publishing Co., 6 Ijakeside Bldg., Chicago, 111.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH 8c SEYMOUR.
C
O
IVI

P
o
u
N

WESTERN POWER CONSTRUCTION GO.
COBBB8FOKDENGB SOIilGITKD. 144 ADAMS ST., CHICAGO.
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Endorsed by all users as the

BEST DYNAMO OILER IN THE MARKET

" ^IGHT FElb

UNIQUE Can be instantly EASILY REG-'

.»,^^ i „ ^ \> CONVENIENTANCE. at will of operator jq fill.

THE Wm/pOWELL CO-rCINCINNATI, 0,

C. B. HOLMES. WM . C NICHOLS,
Prest. & Genl. Mgr. Secretory & Treasurer.

G. W. GRIFFIN,

Superintendent of ConBtructlon.

Hazelton

Tripod

Boiler.

Is the quickest

generator of steam,

'^needs less repairs

1 ttian any other, and

is the most eco-

nomical boiler in

use.

Address

hiM ^i Mi: Co.,

170 TWENTY-SECOND ST.,

CHICAGO, ILL.

,g8

Will hold its next regular

meeting at the Club Rooms,
Monday Night, October 20.

PRIMARY BATTERIES
For Household, Experimental, Scientific

and otlier Purposes.

JAMES H. MASON,
MANDFACTDRISe ELECTRICIAN.

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N- Y.

COMPLETE PLANTS FOB,

SMALL STORES.

Office and Domestic Ligliting.

GREAT IMPROVEMENTS.

Criiaranteed. as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

W. N. HoBART, Pres't. L. O. Madddx, Vice-Prea't and Trea-. J. H. Eickersho^t, Snp't.

J. C. HoBABT, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Poier. ft Compound and Valveless.

Most perfect regralation

ever obtained.

NOSMAllPAETS KEQUIRIM REPAIKS.

ECCENTKKS.

XO STUFFING BOXES.

NO PISTON EODS.

INTERNAL FRICTION A MIHIMDM.

ALL PARTS INTER-

CHANGEABLE.

WRITE FOR
CATALOGUE.

Tlie engine is perfectly balanced and self contained : ail n'earing surfaces
are exceptionally large, making it the most perfect liigh speed engine bnllt.

THE TRIUMPH COMPODHD ENGINE CO.,
SOLE BmLDBRS,

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRtSER & CHALMERS. Agents. Salt Lake City, Utah ; Helena. Mont.

:iAI_ l/V^ WORKMANSHIP
or the: best.

BECK AUTOMATIC ENGINE.

O/p Taylor Mf'gCo. Chambersburg^Pa. 'S^
^ Complete SteaM Plants a Specialty-^

THE TRIPP ELECTRIC TRUCK.

Substantial, Durable, and with Plenty of Room for the Application of Motors,
and Electrical Apparatus.

OFFICEBS:
ALBERT 4. FOLSOM. PrseiiJenl.
fONV'ERSE .T. SMITH. Vice Pres. and Gen.;
.lOHX E. BLAKEMOEE, Treasurer.
SAHrEL A RA>'DALI.. Siiperintendint.

AGEXT8 :

STA.1JNARD & DILLON, Chicaso. III.

PAI1B.4NKS. MORSE A rO , St. Louis, Mo
GEO. W. STOKER, PlilladeUhla. Pa.
.T.\MES 3EGGS A lo.. New York.
GREEN & BOlLOraG, London England.
H. ( RU'^SELL .fc i .Montreal, t anada.
THABLES POWEP, A CO., Seattle. Wash.
KOBINSOS Jc GARY CO., St. Panl, Minn.
J. & B. R. BABBOUR, Portland.pie.

Equipped with TRIPP'S ASJTI-FKIOTIOX JOIRXAI. BEARIWHS. wliicli are alisolntely dust-proof. 8Bvlnc In
poller over ordinary beariiiss of from 30 to 70 per cent.

EVERY DESCRIPTION OF TRUCKS FOR ELECTRIC, CABLE AND STEAM CARS,

MANUFACTURED BY

TRIPP MANUFACTURING CO., 180 Summer St„ Boston, Mass.
SEE MODEL OF ABOVE TKUCK AT STREET KATLWAV CONVENTION.
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htphle:

Thomson-Hdustom Electric Cy
Embodies all the Essential Requisites of a First-Glass Equipment.

THE ONLY SYSTEM FULLY PROTECTED AGAINST LIGHTNING:

Companies desiring Centre Pole Construction should see the IndianapoUs Plant, illustrated below.
Also Washington, D. C, Rochester and Brooklyn, N. Y.

Citizens' Street Railway, Indianapolis, Ind.—Thomson- Houston System.

THE THOMSON -HOUSTON PERFECTED SNOW SWEEPER
ItDNOW URAD^ rOK UKMVKKY ir \VA«I VMKK KXCLlIttl VKI.Y liV THK WRtiT KMU OOJII'ANV OF UOMTON, L.A(»T

WINTKIt, A\OI«l Fl LL.Y I\IM»K!lEI> BVTURM. AND OTHER CO HPAMIKtU WHO HAVK CMKUIT.

Illustrated and Descriptive Circularscheerfully furnished on application atany of thefollowing

BOSTON, CHICAGO, ST. PAUL,
408 Sltoley Street.
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Knapp Electrical Works

mil a
fct

' ™

G-eneral T^estern Agents

Perkins Electric Lamp Ce.

ALL CANDLE POWERS,

TO FIT AIMY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

F=OH

TELEGRAPH,
TELEPHONE,

ELECTRIC LIOHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COMPOUND.

ELECTRICAL SUPPLIES OF EVERY OESGRIPTION.
-WIE CAIiL SPECIJLL ATTEKTIOJf TO

THE DIAMOND

SWITCH AND FUSE BOX.

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS, f^l'I GHICAOO, ILL.
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71-^^^lDOLfi^S#T.

ChiC^^s.

ELECTRIC RAILROADS.
We are manufacturing a full line of Wire and Supplies used in the

Construction and Operation of Electric Roads, including

Hercules Trolley Wire.

Shield Brand Moisture-Proof Feeder Wire.

Weatherproof Feeder Wire.
Habirshaw

"'"'"

'^rz...

Iron Box Poles.

Angle Iron Poles.

Latticed Iron Poles.

Iron Pole Brackets.

Octagonal Wood Poles.

Plain Wood Poles.

Pole Ratchets.

Trolley Hangers.

Rubber Strain Insulators.

Trolley Strain Shoes.

Line Spreaders.

Trolley Line Circuit Breaks.

Automatic Cross-overs.

Rail Bonds.

Center Cone Insulators.

Galvanized Iron Wire.

Galvanized Iron Strand.

•Pins.

Cross-Arms.

Insulators.

Wirt Lightning Arrester.

Special Tools of All Kinds and Other Articles too Numerous to Mention.

tS^We call special attention to the merits of our

HERCULES TROLLEY WIRE,
Which we can furnish, without joints, in any length desired. Our facilities are such that
we can turn out the largest orders on very short notice.

When requiring Standard Goods, Prompt Shipments, Low Prices

REMEMBER OUR ADDRESS.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL NIGHT ELECTRIC LIGHTING.

All other devices are crude, expensive, and unsatisfactory.

m MI ilECTUC COHnH!
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES,

CARDONS FOR ARC LIGHTING,

ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
BIAKIIFACTI'BEBS OF THE

Slaflein Induction Sistem of Long Distance
INCANDESCENT LiaHTING.

.A-DTX} •x':^zi

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE

:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO.
PHLLADKLPHIA, -

PITTSBURGH,
DETROIT, MICH., -

SAN FRANCISCO, 35
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

633 Wood St.

- 67 Gratiot Ave.
New Montgomery St.

138 King St. W.
Mcliood Bldg.

FACTORIES

:

FORT WAYNE, IND., - AND BROOKLYN, N. Y.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
UANTTFACTXTBEBS OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes froin.

l-16H.P.toB0H.P.

The supremacy ol 'THE BAXTER MOTOR" over all others has been thoroughly established,

and we are now prepared to fill orders promptly.

HiT-oi-y- 3VXo«oz- ±m Ca-u.A.z-a.ZLteecl..
Send for Price Lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III.

OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

GLOBEST^SHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL CLEAR, ETCHED. ROUGHED, ETC.

ADAPTED TO ALL SYSTEMS.

729 BROADWAY, NEW YORK. ,:?:

(C-)R, WAVERLY PLACE), and

43 SIXTH AVE., PITTSBURGH, PA, ^^
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"Ajax Switches 99

In all Sizes, for any Potential,

Single, Double and Treble Pole.

SIMPLE, CHEAP, INDESTRUCTIBLE.

CORRESPONDENCE SOLICITED.

C. S. VAN NUIS,
74 Cortlandt Street, New York.

AreYouWorkin'
ELECTRIC RAILWAYS?:::

The Standard Underground Cable Go.-, "TupTrIcTrlineof

Insulated Wires and Cables.
CHICAOO. PITTSBCKBH. MBW Y«HK.

THE HOLTZER-CABOT ELECTRIC CO.,
MANtTFACTORBRS OF AND DEALERS IN '

EVERYTHING ELEGTRIGAL
SEND FOB S56-PAQE GATAI/OCi^CE,

111 Arch Street, BOSTON, MASS.
tPFOiii APFuriPX- ' CLOWER & HARRIS, Dallas, Texas.
orci,;/ii. /iuc/Ti.;i:o.

^ p^^^^ Seilebs Elkctrical Woeks, San Francisco, Cal.
A fall line of our maDufactnre can be found at oar Agencies.

AGNOLIA
METAL.

THE MA6NCLIA ANTI-FRIGTION METAL CO.

Chicago, Aug. 6, 1890.

74 Cortland Street, New York City.
GENTLEMEN:—Some monthB sincp, we had a great deal of difficulty with oar Ball Engine

running witli bearings hot, and used a great deal o£ oil without cauaing the hearinge -to become any
cooler by increasing the amouot of oil used npon the bearlnge.

The Bali Engine is 100 H. P., 14si3 incbee. 270 revolutijne per minute, and carries 90 lbs. steam
presanre. Bearings, 47s-in. diameter by 4 in. length. There is but 1-32 in. play allowed in the bear-
ings, and makes a very close fit. -

We have had the most excellentresuJts from th.e nse of your Magnolia Metal, and could not asi
for better eervice. ft etrnst that this report will or esDlicit and nleaeing to you. We remain,

Yourstruly,. 'PHE:TVE.-sTERN LIGST & POWER CO.,"
- -,^ , „. ^ By W. M. Talcott, Genejal Manager.

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tlie
Indiii-Bniilier aiid Gntta-Perclia IiisiilatiHg Co.

Vulcanized India-Rueber Cables, to any
specification up to 8.000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage, Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables of High insulation

and Long Liie, all millage.

WW. M. HABIRSHAW, F. C, S., Gen'l Mgr.. Offices : 1 59 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marini
Cores ^t<r any Millage
or Spe,cifi,catipn up to

9,ooo M%(5l^n:is per knot.

Two - CiRGiiiT'"Concen-
tric. eABi^,':both cii^

cuitSy9,ooo Megohms pet
knot;" "-^'-f^'^

Navy Portables, Silk,
Cotton and Hemp,

Bell Wire, rubber cot-

ered, for,Marine Work.

Pliable Cables, fot

Search Lights.

Insulated Wires and Cables.
The ackno-n-led^ed Standard for durable and Iilgli fn-

anlatlon. Its merits proved, by a record, of over quarter
of a centnary. Adapted to all electrical parpoaea.

CELEBRATED KERITE TAPE FOR INSDLATING JOINTS,

6E0R6E R. PRESGOTT, Jr., Gen. Agt., 16 Dey St., New York.

"Western Electric Co., Chicago, 111., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof

Electric Light and Power.
Telegraph and Telephone,
Railway and all other
Branches of Signaling.

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use-

Concealed Wiring in all Locations,

ELECTRIC LIGHT LINE WIRE.
Tol>ia Bronze Rods, Sheets, and Plateis.

1 ^^^if^t*^«<^i

CVT SHOTTINe STYLE OP C'SULATION.

a.—Copper Wire. "b. b.—Two Fralds, saturated with Fire-Prool Insulation, c.—Braided Cotton,, saturated

with a black, Weatlier-Proof Composition.
. . - ^ .. . .. t^' en __.

Approved by New York Board of Fire Underwriters. Samples furmshed upon apphcation. Pure Electric

Copper Wire, bare and covered, of every description.

FACTORIES:u/AocDnnMc . M 9 and 21 Cliff Street, New York,
WAREROOms.^

133 and 135 Wabash Ave., Chicago, III. ANSONIA, CONN.

EDISON GENERAL ELECTRIC CO,

E"or .A-d-d-resses of IDISTieiCT OX^IF'ICEIS SEE3 I=-^a-E] Q.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

Idghting Apparatus.

C20 Atlantic Ave.,BosTON, Mass.
148 Miohiajan Ave , Chicago, III.

115 Broadwav, Nbw York, N. Y.
215 W. 4th St., Cincinnati, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Fbancisco, Cal.

Electric Railway
Eqmpment.

Electric Motors.

A REMARKABLE GROWTH.
[From the Ehctiioil TT./cW, Xcw York, JIarch 20th, 1889]

Electric I^ightine by On** Companies.*

In Progressive Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
repeat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 12,834 arc lights, of 13 dif-

ftrent systems. The list now published shows a total of 266 companies,
operating a total of 21,313 arc lights and 55,890 inoandescents. The
number of different systems represented is 31. The systems and number
of lights of each in use by the companies represented in the list are as

below. But it is pertinent to state here that some companies in the list

b«ve failed to furnish us either syttitDlor number of lights, others operat-

ing two, tjiree or four different .jratWlB only the aggregate number of

lights. Taking the figures as they st|ind they make this showing

:

System. Arc.
Thomson-Iioueton 11,0&»
Brink S,IH>4

W<;etiDflllotue
BUliwn..^
American 1,813
t'niiod StelM 250

S?ll ."-• .-. .

.waMer. Electric
IntUanapolie Jeoney.,..
yort\V»yiie Jenney

m
619

Ta4
„..._, , JM
Jeniwy (ind. or Ft. Wayne not specified) 324
Van Depoele 285
WaterliouBe 22i
Moisler
Kcrnlnjton
Sperry ... .

E.xceif*ior ..

HoctihauHcn
Wthton
Fuller

159
130
90
60

Inc. Total.
8,626 19,ai0

3,964

57,7)0 27,710
WXHi lU,23ti

a,S75 4.1*8

4,4^5 4,675
7»l
613

350 816
794

750 935
324
285
2-23

fOO 500
800 459

130
90
60
30
10

Total 31,313 65,890 r.,303
Grand total of Arc and Incandescent lights, 77,203.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressive Age was first to advance, that gas and electric light supply
thould be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

'frogreisice Age, March 15, 1889.

[From the Ekclriml World, New York, June 14th, 1890 ]

Electric I.ighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughoutthe country. We have previously referred to these
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System Arc
Thomson-Houston 16,!f27
Brush..
WestiDghouse....
Edison
American
United States . .

Schuyler.
Ball
Western Elec ric ,

Port Wayne .

.

Van Depoele. ...
Waterhouse
Heisler
Remington
Sperry
Excelsior
Ilochhausen
Weston ... . ...
Fuller
Reliance
National
Bernstein ...

6,090
321

'1,537
032

1, 66
962
788

1,766
460
287

'"129

70
138
10

Inr-

4.'i.055

4,259

49, 117

13,8.W
175

6 141

8,003

3,815

"ao

1,000
215

Total 91,658 132,rri

The very great growth of this branch of the electrical industry

during the past year ja shown in the following figures:

1889 1890.
Number of gas companies operating electric lights 266 304
Number of different electric light systems used 31 23
Number of arc lights operated 21,313 31,558
Number of incanuescent lights operated 55,890 183,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric -light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEBK which is being used more generally by Gas Companies than
AIiLi OTHER STSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FIB8T. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

BJECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIjRB. For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

March 20,

1889.
Total number of lights in use by Gas Com-

panies ai ,818

THOMSON -HOUSTON lights by Gu Companies. . II ,084
Number liglits of nil other systems by Gas

Companies 10,229
Proporflon ol Ttiomson-Houston to whole number

o< lights SZ'l

Arc Lights. incandescentUghIt,

June 14,

1890.

81,558

16,927

14,681

S3 S-IOjt

March 20,

1889.

55,890

8,826

47,004

I8 7-I0j{

.June 14,

1890

182,771

45,055

87.718

33 9-10^

'Lights in use as per clipping, June 14, 1890.

Lights in use as per clipping, March 20, 1889

Increase

Percentage of increase

Arc.

T. H. Sys-
tem.

16,927

1 1,084

5,843

52 7-10!<

All other
Systems

14,831

10,239

4,402

43^

Incandescent.

T. H. Sys-
tem.

45,055

8,826

36,229

All other
Systems.

87,716

47,064

40,652

86 3-lOiJ
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co ssxii

Abendroth & Root Mf^. Co. .

Alexander, Barney & Chapln . . xlv

Allls, E. P. & Co xxvl

American Electrical Works. . xvii

Ansonia Brass &CopperCo.. i

Automatic Switch Co vil

Baggot, E svili

Bain. Force xviil

Ball Eagine Co xxvl

Barnes, "W. F. & Jno sslii

Barton, Geo. P xviii

Baxter Electric Motor Co xxsii

Bernstein Electric Co
Bleckert & Nelson xix

Brown, Frank T xvli

Brooks Underground Tel. Co. . xvli

Brush Electric Co xxxi
Bunnell & Co.. J. H
B'Jtler Hard Rubber Co xxii

C. B. &Q. R. R xviii

C. &. C. Electric Motor Co. . , xxiv

Central Electric Co xiit

Cleverly Electrical Works. . . vli

Colburn & Co., I. W xviii

ColumbialncaudescentLampCo xix

GonnecUcut Motor Co
Consolidated Electric Storage

Co —r
Continental Dynamo Co iv

Cowles Electric Smelting and
Aluminum Co svi

Crocker-Wheeler Motor Co. . . xvii

Crosby Electric Co iv

Curtis Regulator Co ;

Day s Kerite Insulation Co i

Dayton Globe Iron Works Co. xx
Eastern Electric Cable Co xvii

Eddy, Henry C xvi

Edison Mfg. Co xxiv

Edison General Electric Co.,

—

Lighting Dapt viii

Edison General Electric Co.,

—

Wire Dept i

Edison Lamp Co xxiii

Electric Construction & Sup. Co iv

Electric Merchandise Co xviii

Electrician Publishing Comp'y xxi

Electrical Supply Co xxx
Elektron Mfg. Co xviii

Empire City Electiic Co sx
Empire Coioa Works xvlil

English, MoiS3 & Co xix

Eureka Tempered Copper Co, . xix

Evans Friction Cone Co xxi

Excelsior Electric Co xxiii

Fibrone Mfg. Co xvii

-Fletcher &Fietcher Elec'ricCo xviii

Forest City Electric Works xxv
Fort Wayne Electric Co xxxii

Gibson Gas Fixture Worfes. . . xx
Globe Carbon Co xix

Great WestemElectricSup. Co. v

Greeley & Co , E. S xvi

Harmount. G. A vii

Hawkeye Electric Mfg. Co
Hazelton TripDd Boiler Co... xviii

HeislerElictrlcLightCo
HQl Clutch Works xxvii

Holmes, B^oth & Haydeas xix

Holmes & Co., C. H xix

Hollzer-Cabot Electiic Co i

Humphrey, H. H xviii

niinois Electric Material C')— xvi

India Rubber& Gutta Percha Co. i

Interior Conduit&InsulationCo. xvi

Ireson, Chis. L I

Jewell Belting Co xvii

Jones Bro?. Electric Co vii

Knapp Electrical Works xxix

Laminar Fibre Goods Co xix

Law Telephone Co xvii

Leclancha Bittery Co vii

Leffel & Co., James xviii

Magnolia Anti-FrictionMetal Co 1

Mason, Jame3 H ... xxv
Milliktn & Co xxv
Monitor Electric Co vii

Munsell & Co., Eug xvii

Munson Belting Co., Chas xvi

National Carbon Co iv

National C mduit Mfg. Co. . . xxii

National Eltctrlc Mfg. Co xii

Northwest Thomson-HoustonCo. vi

Noye Mfg. Co., Jqo. T xxvil

N. T. Belting & Packing Co...

Okonite Co ix, xvii

Ostrander & Co. , W. R xx
' Page Beltlnsc Co
Paiste, H. T xvi

Peckham Street-Car Wheel &
Axle Co X

Partrick & Carter xxii

Philiipg Electrical Works, E. F xvii

Phoenix Glass Co
Pond Englnearing Co xxvil

Powell Co , Wm
Pumpelly Storage Battery Co. vli

Queen & Co xvii

River & Rail EUc. Light Co. . xi

Roeblings' Sons Co., Jno. A.. . xxi
Sawyer-Man Electric Co xiv

Schleren & Co., Chas. A xvi
Schoverling, A xxi
Schuyler Electric Co xxv
Shultz Belting Co xxv
Southern Electrical Supply Co. xxiii

Sperry Electric Co xx
Standard Electrical Works . . . xvli

Standard Paint Co xvi

Standard Ucderground Cable Co. i

S andard Carbon Co xxii

Stanley* Hall. xvi

Stephenson &Co., Jno xxiv
Stiff, E. D. & Co...' ...xviii

Stilwell i&BierceMfg. C*. xviii, xix
St. Louis Electrical Supply Co^xxiij
Sunbeam IncandescentLampCo. xvii

Taussig, S xviii

Taylor Mfg. Co.. .
.

, xxvii
Thomson-Houston " Electric Co.

Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxviii

Triumph Compound Engine
Co xxvii

Tripp Mfg, Co xxvii
Turner Brass Works . ... xvii

Union Hardware Co xvi

United Electric Traction Co vii

United States Electric Lighting
Co XV

VanNuls C. S I

Wanted xvi
Western Electric Co xx
WesteroPoweiConstructionCo. xxvl
Westinghouse Electric Co xv
Wsston Electrical Instrument
Co xvi

White, R. T iv

Wollensak, J. F xxiii

Woodbrldge & Turner xix

CLASSIFIED LIST.

Ancanmlators.
Bruali Electric Co.
Consolidated Electric Storage Co
PamDelly Storage Battery & Elec
Motor Co.

The River & Kail Electric Light Co.
AlaininDm.
Cowiee Electric Smelting & Refin-
ing Co.

Annunciators.
Centra! Electric Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
GreatWeetern Electric Supply Co.
Greeley & Co. E. S.

Holtzer-Cabot Electric Oo.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Oatrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Worka

.

Stanley & Hall.
Western Electric Co.

Anti Friction Metal.
The Magnolia Anti-Prictlon. Metal
Co.

Turner Brass Works.

Arc IJamps.
Brush Electric Co.
Electric Coustrnctlon & Supply Co
EicelBlorElectric (.'O.

Foree Bain.
Fort Wayne ElectricCo.
Hawbeye ElectricCo.
Northwest Thomeon-BouBton Co.
Schuyler Electric Co.
Sperry Eleciric Co.
ThomeoQ-HouBton Electric Co.
Westinghouse Electric Co.
Western Electric Co.

Batteries.
Bunnell & Co., J. H
Central Electric Co.
Crosby BlectiicCo.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher *fc Fletcher Electric Co.
GreatWestern Electric Snpply Co.
Jones Bros. Electric Co.
Law Telephone Co.'
Leclanche Kattery Co.
Mason, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,ueen & Co.
Schoverling, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Worss.
Stan'ey & Hall.
Western Electric Co.

Battery Jan^.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supp'y Co.
Holizer-Cibot Electric Co-
Paririck & Carter.
Queen & Co.
btanley & Hall.
Western Electric Co.

Bells, Electric.
Central Electric Co.
Empire Clt? Electric Co.
Fletchpr & Fletcher Electric Co.
Great Western Jfiiectric Supply Co.
Greeley & Co., E. S..

Knapp Electrical Works.
MinitX)r Electric Co.
W. R. Ostrander & Co.
Partrick & Carter.
Soutnern Electrical Snpply Co.
St. Louis Klectrical Supply Co.
Standard Electrical Wotks.
Stanley & Hall.
Wolleneak, J. F.
Western Elecric Co.

Bella, MA£:neto.
Central Electric Co.
Empire City ElectricCo.
Ureeley &Co., E. S.

Holtzer & C'aiot Electric Co.
Knapp Electrical Wortw.
Partrick & Caiter.
Standard Electrical WorlvS.
Stanley & Hall.
Western Electric Co.

Beltin?.
Evans Friction Cone Co.
Ireson, Chas. L.
Jewell Belling Co.
Chas, ilnnaon Belting Co.
Maaon. James H^
N. Y. Belting & Packing Co

Beltlnar—continued.
Page Belting Co.
Schiereu & Co., Chas. A.
Shultz Beltlne Co.

Boilers.
Abendroth & RootMfg. Co.
Hazelton Tripod Boiler Co.

Books Rlectriesl.
Electrician hubliebing Co.

Bnrslar Alarms.
Central Electric Co.
Electrical Supoly Co.
Emplrfl City Electric Co. -

Fletcher & Fletcher Electric Co.
Great Western ISlectric Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.

' Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Oatrander & Co., W. R.
Partiick & Carter.
Southern Elet trical S apply Co.
Standard Electrical Works.

Cables.
(See wire Insulated.)

t able Electric (See Wire Insu-
lated), Copper, i!$lieet and Bar.
Roebllng's aona Co., John A.
Standard Underground Cable Co.
Weeiern Electric Co.

Carbons. Points and Plates.
BruBh Electric Co.
Central Electiic Co.
Electrical Supply Co.
Empire City Electric Co.
GloDe Carbon Co.
Knapp Electrical Works.
Nalional Carbon Co.
S andard Carbon Co.
Western Electric Co.

Cars, Blectric Kailw^ay.
Stephenson Co., John

Clnichei«i, Friction.
Hi'l Clutch Works.

Construction and Repairs.
Bain, Foree.
BrooKe Underground Telegraph Co.
Electric Construction & Supply Co.
Knapp Electrical Worka.
N. W. Thomson-Houston Co.
National Conduit Mfg. Co.
Stiff. E. D. &i o.

Weati^rn Electric Co.
Contractors, Klectric Iiisht.
JCnsiae Plants and Blectric
BaUwa)>s.
Brooks Underground Telegraph Co.
Brush Electric Co.
Edison General Electric Co.
Elec" ric Merchandiaa.Co. .

H. H. Humphrey.
National Conduit Mfg. Co.
Northwest Thomson-floueton Co.
Pond Engineering Co.
River & Rail Electric Light Co.
Sperry Electric Co.
Thomson- Honatou Electric Co.
United Electric TracUon Co.
Westinghouse Electric Co.
Western Electric Co.
Western Power Construction Co.
White, R. T.
Woodbildge & Turner.

Copper Wires and Tapes.
American Electrical Works.
Ansonia Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electriral Supply Co.
GreatWestern Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Kuapp Electrical Works.
Monitor Electric Co.
Okonite Co.
PhiilLpp, Eug F. Electrical Works.
RoebliQg'B, Jno. A. Sons Co.
Standard Elecrlcal Works.
Standard Underground Cable Co.
Western Eledric Co.

Cross-Arnis.
Central Elec'rlc Co.
Electrical Merchandise Co.
Electriral Snpply Co.
Great Western Electric Supply Co.
Holme-, C. U. & Co.
Illinois Electiic Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.*
St. L uie El"ftrJcal Supply Co.
Woitern Electric Co.

Cni-itnt* and mtvitcbes.
Central Electric Co.
Electrical Supply Co,
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher ElectricCo.
Great Western Electric Supply Co.
Greeley & Co., E. S.

Hol'zer-i abot Electric Co.
Illinois Electric Material Co.
Partrick & Caiter.
Paiete, H. T.
Southern Electrical Snpply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.
Van Nnis, C. S.

Westtrn Electric Co.
Bynamos
Brush Electric Co.
Bain, Foree.
Colburn dfcC;-., I. W.
Continental Dynamo Co.
Eddy Electric Manuficturing Co.
Excelsior Electiic Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
HeieJer Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Western ElectricCo.
Weatinghonee Electric & Mfg. Co.

Blectrical Instruments.
Centrel Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.

Partrick & Carter.
Queen & Co.
Stiff, E. D. & Co.
Western Electrir Co.
Weeton Electrical Instrument Co.

Blectric Hallways
Edleon General Electric Co.
River & Rail Blectric Light Co.
Thomson-Houston Electric Co.
Unltsd Electric Traction Co.
WesiiDgbcuoe Electric & Mfg. Co.
Woodbrldge & Turner.

Cleclrolicrs and Combina-
tion Fixtures.
Bageot, E.
Bleckert & Nelson.
GibBon Gas FixtareWorkB.
Great Western Electric Snpply Co.
Sawyer-Man ElectricCo.
Thomeon-Houetoa Electric Co. .

JGlectrO'Platlne Stachines.
Brush Electric Co.
Colburn &Co.,I. W.
Ediaon benerBl Electric Co.
Excelsior Electric Co.
ThouiBon-Housion Electric Co.

Snsines. Steanv.
AUlB &Co., E. P.
BallEnglae Co.
English Moree & Co.
Ide& Son, A. L.
Noye Mfg. Co., Jno. T.
Tavior Manufactuiing Co.
Tr.umph Compound Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrcal Supply Co.
Knapp E ectrical Works.
Partrick <fc Carter.
Stiff, E. D. & Co.
Western Electric Co.

Friction Cones-
EvaLS Friction Cone Co.

Gas Iiishting: Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Western Electric Co.
WolleEsab, J. P.

General Electrical Supplies.
Alexander, Barney & Chapin.
American Eleciri:al Works.
AneoDia Brass & Copper Co.
Automatic Switch Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Eoison Machine Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
GreatWestern Electric Supply Co.
Greeley &Co.,E. S.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydeha.
Illinois Electric Material Co.
Jonea Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northweet Thomaon-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Stanley & Hall. - -
St. Louis Electrical Supply Co.
Statdard Electrical Works.
Stiff & Co., E. D.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuls, C.S.
Western Electric Co.
Wollensak, J. F.

Globps and Klectrical Glaiss-
irare.
Great Western Electric Supply Co.
Phoenix Glass Co.

Bsrd Rubber for Blectrlcal
Purpoxirs.
Butler Hard Rubber Co.

luMulatorf* and Insnlatinff
Materials.
Butler Hard Rubber Co.
Central Electric Co.
E ecrical Supply Co.
Empire City electric Co.
Fibrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Co.
Kiapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Mnnsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Snpply Co.
St. Louie Electrical Supply Co.
Western Eltctiic Co.

Insulated Wires and Cables
Miignet Wire.
American Electrical Works.
Central Electric Go.
Day, A. G.
Eaaiern Electric Cable Co.
Edison Geoeral Electric Co.
Electrical Snpply Co.
Electric Mercnandise Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
lllinoie Electric Material Co.
Inlfirior Conduit & InsiUating Co.
Interior Conduit & Insulation Co,
India Rubber & Gutta Percha Ineu-

lating^Co.
Jones B' OS. ElectricCo.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Journal Bearings.
» Eureiia Tempered Copper Co.

Magnolia Anti-Friction Metal Co.
Turner Brass Worka.

Lamps, Incandescent.
Bernstein Eleciric Co.
Brush Electric Co.
Central ElectricCo.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Snpply Co.
Empire City Electric Co.
Great Westero Electric Supply Co.
Greeley E. S. & Co.
HeiBler Electric Light Co,
Knapp Electrical Works.
Monitor Electric Co.
Northweet Thomson-Houston Co.
Sawyer-Man ElectricCo,
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.

liamps, Int^anlescent—Con td
Sunbeam Incandescent Lamp Co.
Thorn Bon-HouBton Electric Co.
Western ElectricCo.

l^etbes end llacblne Tools.
W. F. & John Barnes Co.

Slasnet Wire.
(See insulated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.
Partrick .t Carter.

aiica.
Eug. Munsell & Co.

Mlnios Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Blectric Co.
Thomson-EiOQ&ton Jfiiectric Co.
Weetlnghouse Electric & Mfg. Co.

motors.
Bain Foree.
Brush ElectricCo.
Bairter Electric Motor Co.
Connecticut Motor Co.
Crocker-Wheeler Motor Co,
C. & C. Electric Motor Co.
Edison General Electric Co.
Eddy Electric Manufacturing Co;
.ElektroE Manufacturing Co.
Escelbior ElectricCo.
Fort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
The River & Rail Electric Light Co.
Thomson-Hoaston ElectricCo.
U.S. Electric Light Co.
United E ectric traction Co.
Westinghouse Electric & Mfg. Co.

Oils.
Taussig, S.

Oil Cnpsand Brass Croods.
Powell Co., Wm.

Patent t^olicitors.
Brown, Frank F.
Barton, Geo. P.

Pins and Brackets.
Central Electiic Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
HolmeaC. H. &Co.
Illinois Electiic Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co,
Electric Merchandise Co.
GreatWestern Electric Supply Co.
Holmes C. a. & Co.
Illinoie Electi ic Material Co

.

MilHken & Co.
PubUshers Electrical.
Electrician Publishing Co.

Pasb Buttons-
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Supply Co.
Illinois Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
St&ndard E. ectrical Works.
Union Haidware Co.
Western Eleciric Co.

Bailwayn Electric.
iSee eKctiic railways.)

Speaking Tubes,
Central Electric Co.
Elecliical Siipuly Co.
Jon^a Bros. Electric Co.
Knapp Electrical Works.
JUonitor E ectric Co.
Ostiander & Ct.. W. R.
Western Electiic Co.
Wollensak J. F.

Sveed Indicators.
Eddy Electric Mfg. Co.
Queen & l o.

Tapes, Insnlatine*
American Jilectrical Worka.
Central Electric Co.
Eastern Electric Cable Co.
Edison Gf nerai Co., Wire Dept.
Electrical Supply Co.
Great Western Electric Supply Co.
India Rubber & Gutta Percha In-
sola'lDg C.>.

Illinois Electric Material Co.
Orionite Co.
Western ElectricCo.

Telegrai>]i Apparatus.
Bunnell &Co., J. H.
Central Electric Co.
Electrical Supply Co.
Empire City Eltctiic Co.
Great Western Electric Supply Co.
Greeley & Co E. S.
Jones Bros. Electiic Co.
ICnapp Electrical Works.
Monitor E "ectric Co.
Partrick & Carter.
Standard Electrical Works.
Wedtern Electric Co.

Telephones, Klectric.
Standard Electrical Works.
Wes:ern Electric Co."

Test Instruments.
Bain, Foree.
Central Elf ctrlc Co.
Electrical Supply Co.
Greeley & Co., E. S,
Knapp Electrical Works.
Queen & Co.
Western Electrlo Co.
Weaton Electrical Instrument Co.

Trucks. Electric Car.
Edleon General Electric Co.
Peckham Street-Car Wheel & Axle

Co.
Stephenson Co , Jno.
Thomson-Houston Electric Co.
Tripp Mfg. Co.
United Electric Traction Co.
Westinghouse Electric & Mfg. Co-

Tnibine Wheels.
Dayton Globe Iron Works.
Leffel ifc (;o , Jamee,
Stilwell & Bierce Mfg. Co.

Wire, Bare.
American Electrical Works.
Ansonia Brass & Copper Co
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booih & Haydens.
Illlnoia Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Roebliug's Sons, Jno. A. Co.
Western Electric Co.
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THE IVATKOI^Ai:- CAKBOIV CO
CleTrela<n.d., Olnio.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS Ain>BATTERY MATERIAL.

nr.wHio^K
PATENTED MATERIAL FOR

DAISY CHAIR
For T Girder or Rail, hating a X

Form of Base.

STREET RAILWAY ROAD-BEDS
Also Cable, Electric and Elevated Railways,

12 PEABL STREET, Rooms 6 nnd 7, BOSTOX, MASS.
NEW YORK OFFICE, 52 Wall Street, Room 41.

Patented January 28, 1890—No. 420.1 35. CORRESPONDENCE SOLICITED.

EUREKA CHAIR
For Channel Iron Form of Rail.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts
Will Use Only 8 Amperes of Current.

Please state Sy.9tem and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPBHf CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY k SMALL QtTANTITr OP PCIRE WATER NKCESSARY TO CHARGE IT.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

JIADE IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE,

FOR '^lill^Si'^I^llT^ MEDICAL USES

For CtrcnlatB and Price Liats apply to Principal Office

CROSBY ELECTRIC CO.,
87 and 89 South Fifth Avenue, - - iVEW YORK.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

s
p.

a
to .

E
O
9

SIANl'FACTtUtKRS OP

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, P ower and Metallurgical Purposes.
ADVANTAGE!* CliAIMfiD :--l. Isialldlty of Constrnctlon, togetber wllh good

workmiinBliip, therefore Bmooth-ninnlnf; and durable. 3 Covered Slruetarc, thmefore pro-

tertinn rroiii externa! iujiirv. .'I. I»arl» Constructed Separately, flierefore all easily re-

movable and acceeeil'le tor'attention or repair. 4. Antomatic I^ubrieation, joornals
rnnnlns In oil, therefore wastea no oil and reauirea little attention. 5. Current tieneratea
Avith LieaHt Hparklns. therefore email wear of brashes and commutator. G. Wo Scattering
of Ijine» of Force, therefore high efflcienc.T and no attraction of piecea of Iron, and no mag-
netiziet^of watches and coni])asee8.

AOEISTS: BOSTON, Mass., Holtzer-Cabot Electric Co., iii Arch St.—

1VII.KK!«BARRK;, Pa., A. C. Robertson & Co., 51 W. Market St.—BALTIMORE,
Md., Electric Construction & Mfg. Co., 108 N. Eulaw St.—AUGUSTA, Ga., W. Edward
Piatt, 708 Broad St.—ATUAIVTA, Ga., Jos. S. Cook &- Co., 8 W. Wall St.—FORT
WORTH, Tex., I. J. Harrell.—C1.EVE"UAI\», O., Cleveland Electrical Mfg. Co., S32

Sheriff St.—DETROIT, Mich., Markle Engineering Co., 133 Jefferson Ave.—ST. PAUl.,
Minn . C. J. Thomson, 320 Roberts St—:>iASHTIUUE, Tenn., J. W. B-aid. 207 Union St.

OENVER, Col., L. C. Rice, 1762 Blake St.
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^v.iM ^rnmif
DESIGNERS

Electric Bailwai Spcialties.

„ ELECTRIC ^

%/rco»H^^
190-192 Flftli Avenne, CHICAGO.

MAKERS

}
Clioice Electric Smlies.

DEALERS

Standard Electrical (loods.

POLES
Of Extra strength in all Sixes

and Styles.

PLAIN WOOD POLES:

GET OUE PEIOES.

OCTAGONAL WOOD POLES.

t

Superior to pipepo'es at about half

the cost.

Our 28 foot pole -will stand a

strain of S.OOO pounds
wittiout defleotion.

L&TTICEQ CORNER POLES.

Extra strong and stiff. Will

stand all strains, met in

practice -without ap-

preciable deflection.

BRACKETS
Of aEgle Iron. Stronger and neater than

tliose made of piping. jNIaintaln

tlieir shape perfectly.

Try ns on

BRACKETS AND POLES.

IF YOU WANT MATERIALS

That have the greatest strength,

That give the highest practical insulation.

That pay best in the end:

TRY US FOR YOUR SUPPLIES.

TREBLE CURVE INSULATOR.

Gives the Greatest Strength anil the Highest Insolation.

Try it and yon will nse no other.

RESISTS ABKASIOK AKD GIVES
THE HIGHEST l^INE INSULiATIOIH. ^ i&l

Simplex Wire.
¥^ ^

Try it for mains and you will always use it.

THE WIRE THAT PAYS BEST
IN THE liUmC) BUX.

For lines in mines or among trees it is uncqualed.

nil

SEND FOR

A

SAMPLE. ALL-COPPER
RAILBONDS.

SEND FOR

A

SAMPLE.

Have practically no lesistance. f re quickly and cheap'y applied. Will not oxidi2e.

WATCH FOR HEW ADDITIONS TO ODR

Electric Railway Specialties.

We itisiat on havinij only the very best, and

that at figures which will command

your orders.

ALL OF OUR

SPECIALTIES
WIAR WILL.

Prove it for yourself

by trying them.

Cm place at 190-192 FIFTH AYENUE Is the

HEADQUARTERS
For

Electric Railway Supplies

In any quantity.

For any system.

And to meet any circninstance.
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NORTHWEST

THOMSON-HOUSTON
ELECTRIC CO.,

405 Sibley Street, ST. PAUL. PORTLAND, ORE., Branch, 266 1st St.

ELECTRICAL
SUPPLIES.

Having recently reorganized our supply department and greatly

enlarged our quarters, we are prepared to fill all orders promptly, ']

from our stock, to which we would call attention as the largest and
most complete line of ELECTRIC SUPPLIES, in the Northwest. We
invite correspondence and will cheerfully quote prices or give any
information in our power.

WRITE TO US FOR PRICES ON CARBONS.

Let us quote you bottom figures on

Wire and Incandescent Lamps.
A large line of Porcelain Articles constantly on hand.

Send for CATALOGUE and DISCOUNT SHEET.
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Fop Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO, o:^oi°c^''-"^x..

G. A. HARMOUNT, hh
MANAGER , <

ONITOR ELECTHIC CO.,
14-9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GBHERAL

ELECTRICAL SUPPLIES.

Automatic Switch Co.,

WJGSTEItar AGENT FOK

ALFRED F. MOORE
lllSTABLISHED l.-HO.

ELECTRICAL WIRES AND GABLES.
Klcctrie Light, Annunciator and Office Wires. Incandescent and Battery Cords; in

fact, every kind of Wire known 10 the Electrical Trade. " - ."
;

No. 8 KEYSER BUILDING.

BALTIMORE, MD., U. S. A.

Sole Mannfactnrers of tie

It

AUTOMATIC SWITCH.

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SiiEND FOR CATALOGUE.

Electric Specialties. L. j "

n
Electric SuppiesTnder Contract. ItlQQil'll) | fflCllOll uOl

Trade Mark Registered

For twenty years thPse batteries have been recognized as
tlic rery best open circuit cells made.

They have always maintained their suiteriurity, and are
to-day nnpqnalcd.

All imitations and inodilications] of them are greatly
inferior.

Be sure that the trade mark "COKDA" is on every cell.

The LECLANCHE BATTERY CO,, NEW YORK.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE BATTERIES.

Executive Offices: 115 BROADWAY, NEW YORK.

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.

CINCINNATI HEADQUARTERS
ELECTRIC UGHTandTELEGRAPH SUPPLIES.

•WEATHER PR0OF-5IMPLEX0K0NITEGRIMSHAW WIRES- SINGLE^f^DOUBLE COTTON F|ELD/^t"'ARMATURE WIRE-
•FLEXIBLE CORD-ROSETTES- CLEAT5-TAPEof*^'-KINDS- SWITCHES -CUT-0 UT5-PIN5-BRACKETSft»°INSULAT0RS-

THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND ANYWHERE!. ASK FOR PRICES BEFORE PURCHASING.
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dDISON
GENERAL ELECTRIC CO.

A complete stock of Lamps of every candle power and voltage is

always on hand at each District Office.

Also, Incandescent and Arc Lighting Generators, Railway and
Stationary Motors, Armatures for all machines manufactured by this

Company, and a full line of Construction Devices and Supplies for

every kind of Electric Light, Railway and Power Plant.

Customers are requested to deal with the District Office of the

territory In which their plant is located, as indicated below.

DISTRICT OFFICES:
NEW YORK,

Edison Building, Broad Street.

Connecticut, Delaware,
New York, Maryland,
Pennsylvania, Virginia,
New Jersey, West Virginia,

BOSTON, MASS.,
38 Pearl Street.

Maine, Massachusetts,
New Hampshire, Rhode Island.
Vermont,

DENVER, COIO.,
Masonic Building, I 6th and Welton Sts.

Montana, Colorado,
Wyoming, New Mexico.
Utah,

SAN FRANCISCO, CAL.,
Edison Building, I 12 Bush St.

California, Nevada, Arizona.

CHICAGO, ILL.,
Rialto Building.

North Dakota, Michigan,

South Dakota, Indiana,

Minnesota, Ohio,

Iowa, Kentucky,
Missouri, Kansas,
Wisconsin, Nebraska.
Illinois,

NEW ORLEANS, LA.,
Cotton Exchange Building.

Texas, Alabama,
Indian Territory, Georgia,

Arkansas, North Carolina,

Tennessee, South Carolina,

Louisiana, Florida.

Mississippi,

PORTLAND, OREGON,
Fleischner Building.

Washington, Idaho, Oregon.

TORONTO, ONT.,
Bank of Commerce Building.

Dominion of Canada.
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Every Delegate
.i>o rr^x:

STREET RAILWAY ASSOCIATION

slS^N/^

TBADE MARKi

Convention at Buffalo who is interested
in the use of Electricity as a Motive
Power will find it to their profit to look
into the following

—^^-F" -A. 1"S : -^M—

slON/^

TRADE MARK.

T IS A FACT

T IS A FACT

T IS A FACT

T IS A FACT

T IS A FACT

T IS A FACT

T IS A FACT

T IS A FACT

T IS A FACT

T IS A FACT

that OKONITE INSULATED WIRES AND CABLES have the
indorsement of the best electrical experts and electricians
in the world.

that OKONITE INSULATED WIRES AND CABLES will not
deteriorate, but improve with age.

that OKONITE INSULATED WIRES AND CABLES will not
crack when exposed to severe changes in temperature.

that OKONITE INSULATED WIRES AND CABLES will not
deteriorate when placed in lime or mortar.

that OKONITE INSULATED WIRES AND CABLES are not
affected when immersed in sulphuric acid.

that OKONITE INSULATED WIRES AND CABLES will
stand a greater amount of kinking and tortion than any
other wire in the market.

that OKONITE INSULATED WIRES AND CABLES are
immersed in water for three days (72 hours), and then care-
fully tested with Thompson's Reflecting Galvanometer.

that OKONITE INSULATED WIRES AND CABLES are
tested in addition to the Galvanometer, with a dynamo cur-
rent of 3,000 volts.

that the OKONITE INSULATED WIRES AND CABLES were
awarded the GOLD MEDAL at the Paris Exposition, 1889.

that the OKONITE INSULATED WIRES AND CABLES are
giving better satisfaction, are more carefully made, and are
not only the best, but cheaper in the end, than any other
wires on the market.

THE International OKONITE COMPANY, Limited, 13 Park Row,
New York, will furnish INSULATED WIRE OR CABLE of any size or
number of conductors for use as SUBMARINE, UNDERGROUND or
AERIAL CABLES, FEED WIRES, WIRING of CARS, or for any
other purpose where first-class insulation is required.

THE INTERNATIONAL OKONITE CO.. Limited,

13 Park Row, New York.
P

VnLLAED L. CAXDEE and H. DUEAK'T CHEEVER, Business Manager?. F. CAZENOVE JOISTES, Superintendent of Factories.

BBAKCKES :—CUcaco, Boston, PMIadelphla, Omaba, Uinneapolls, Cincliuiati, IionlsTllIe, Kaunas City and San Franciaco.
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK.

EQUIPPED WITH

"Peckham's Patent" Interchangeable Wheels, Safety Life Guards^ Track
Brakes^ Ice and Snow Scraper^ Pendulum Motor^

Hangers and Rubber Capped Springs^

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For Descriptive Circulars, Price liists and Testimonials, Apply to

THE PECXHAM WHEEL £ AXLE CO., u Bnata), new rornt,

ELECTRICAL WORDS, TERMS i PHRASES
^yr XSISTT^XXfl' O". XZOTTS'X'OiN', .A.. 3VE.

656 Pages. 397 Illustrations. Cloth Binding. Price, postage prepaid, to any part of the world, $2.50.
This Dictionary "acludes close upon 2,500 distinct Words, Terms or Plirases. Each

of the great classes or divisions of electrical investigation or utilization comes under
careful and exhaustive treatment. For some reasons it deserves rather to be
called an Encyclopaedia than a dictionary.

The Sclieme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short, concise

ilennition, giving the sense in which they are correctly employed.

3d. A general statement then follows of the Principles of Electrical Science on
which the definition is founded.

3d. When, from the complexity of the apparatus, or from other considerations,
it has been thought desirable to do so, an Illustration or Diagram of the apparatus is

given.'

4th. To facilitate study, an elaborate system of Cross References has been adopted
so that it is as easy to find the definitions as ttie words, and aliases are readily detected
and traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the
end that while the definitions and explanations shall be SATISFACTORY TO THE
EXPERT ELECTRICIAN, they shall also be SIMPLE AND INTELLIGIBLE to

those who have had no training at all in electricity, or are novices in the art.

ZSXaZSCTRICIAN PUBXmISHING CO.
Q Xj.A.^£]SZX>XI IBTTXXjJDXEia-Ca-. :xo.^Gi-o, xxjXjXxo'oxs.

DERIVATIOH OF PRACTICAL ELECTRICAL UHITS.

]=»i=2ICZe:,

By Lieut. F. B. Badt and Prof. fit. S. Cakhart.

i='i=?E:i^.A.irD, :?'s

This is a very liandsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and BiOGRAPHiiis of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir W^illiam Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111
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GEO. L. WRIGHT, Pres. and Gen. Man. ALBON MAN, Vice-Pres. F. F. RANDOLPH, Sec. and Treas. WM. MAIN, Electrical Engineer.

RIVERiRAIL ELECTRIC LIGHT GO.
ALDRICH COURT, 45 BROADWAY, N. Y.

Street Car

Companies and

Electric

Railway

Corporations

Should

Investigate

This System.

Cars are

Lighted by

Batteries

That Propel

The Motor.

METHOD OF CHANGING BATTERIES IN THE RIVER AND RAIL SYSTEM.

THE MAIN
Electric Motor

Owned by this Company dif-

fers both in appearance and

principle from those of the

common type, much as the

turbine water-wheel does

from others.

The lines of force take the

form of a vortex or whirl-

pool. No wire is in motion,

and the moving part is in the

form of a smooth disk. A
larger output of power in

proportion to weight with

fewer revolutions per minute,

is the result of this construe

-

Ion.

THE MAIN
Storage Battery

Has no applied oxides or com-
pounds of lead, either as paste
or powder. The positive elec-

trode is formed by the action
of the current alone. The Me-
chanical Construction is such
as to secure unusual durabil-
ity with a capacity several
times that of the old Flante
battery, and in excess of any
of the usual "grid" batteries.

The negative electrode con-
tains no lead, is lighter than
electrodes of spongy lead, and
gives higher electromotive
force. The battery is adapted
to withstand high rates of dis-

charge and rough treatment.

THE RIVER AND RAIL MOTOR.

Allows the coupling of both axles to a single motor, without the hard running action here-
tofore the result of this construction. It enables a motor of moderate weight to start and
handle a car, under severe conditions of grade and curve, without wasteful or dangerous
demand upon the batteries.

It allows the motor to revolve under its most favorable conditions, while the speed of
the car and pjwer consumed may vary widely.

This is done without electric resistance or shifting battery connections.
It does NOT belong to the numerous family of "car starters." The mechanism is quiet in

action and durable.
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National Electric Mfg. Co.
CEO. B. SHAW, General Manager,

P

Transformer System

1>IB£CT CirBBEI«T AVTOMATIO DTNAHO .CAPAGITV SOO IG C. P. IiAIHFS.

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS

HighestEfficiency,
MECH4NIC4LLY AND ELECTRICALLY.

We gaarantce its operation and

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
FOR

ISOLATEID
LIQHTING.

SEND FOR ESTIMATES TO US, OR THE FOLLOWINC ACENTS:
BAKER, BALCH & CO., Gen'l Agts Seattle, Washington. CHAS. M. BLANCHARD, Agent Girard Building, Pliiladelphia, Pa.

THOMAS WOLFE, Soutiiwestern Agt Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent 16 Fiftti St., S. E. Wastiington, D. C.

LITTLE, McDONtLD & CO., Gen'l Agts 141 East Seneca St., Buffalo, N. Y.

METCALF REED & CO., Western Agts 1517 Larimer St., Denver, Colo.

SliWPSOf* DAVIS ELECTRICAL CONSTRUCTION CO Winnipeg, Manitoba.

NA1I0NAL ELECTRIC MFG. & CONSTRUCTION CO.,

Tower Building, No. 50 Broadway, New Yorl( CItj.

W. N. GRAY, Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St. Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO..

HUtory Building, 723 M«rlset St., San Frsnciica, Cal.
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CENTRAL ELECTRIC CO.
116 A 118 FBANKLIH STREET, CHICAEO.

ELECTRIC RAILWAY SUPPLIES
BARE TROLLEY WIRE,

INSULATED FEEDER WIRE,

JORDAN'S TROLLEY WIRE INSULATOR AND SUPPORTER.

Absolutely Safe and Reliable. No Soldering.

I

Connected by Private Wire
with

Postal-Telegraph Cable Co.

nLOW/x General Western Agents for

Okonite ^ Candee Wire.
TRADE MARK.

The Central Spark Arrester.

This device prevents the dropping of

sparks from arc lamps. It also keeps

flies and other insects from getting into

the globe.

THE HOT WIRE

LIGHTNING ARRESTER.
No Magnet or Self-induction.

Furnishes Absolute Protection,

And is Automatic in its Action.

Our Price on these Instruments is very Low.

THE PERRY
WIRE PEELER.

This handy little tool is becoming very-

popular with bell hangers and incandes-

cent wire men.

WE ALSO CARRY A FULL LINE OF

K. W. Porcelain Cut-outs,

Stoddard Porcelain Cut-outs,

Cleveland Switches, Paiste Switches,

Branch Blocks,

And all kinds of Electrical Supphes.

CENTRAL ELECTRIC CO.,
ff6 & 118 Franklin Street, CHICAGO.
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ALEXANDER, BARNEY & GRAFIN

20 GORTLANDT ST.,

P

NEW YORK.

LINEMEN'S TOOLS, TELEGRAPH INSIRDMENTS,

ALL KINDS OF BATTERIES
INGAIffOESGBNT LAMPS TO FIT ANY SOGKBT.

CENTRAL STATION SUPPLIES.

VOLTMETERS.

MEASURING • AND • TESTING
INSTRUMENTS.

AMMETERS.

WIRE, FLEXIBLE CORD, TAPE.

SAWYER-MAN LAMPS
Any Candle Power,

To Fit Any Socket.

NEW SERIES LAMP AND SOCKET FOR

I

Sawyer-Man Electric Co.,
510-534 WEST 33d ST., NEW YORK.

SezxcL fox* Oettetlo^Txe.
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THE UNITED STATES

Electric Ligbting Co
(The Westinghouse Electric Co., Lessees.)

ARC AND INCANDESCENT ISOLATED

ADTOMATIC DYNAMOS-PERFECT DEVICES.
More than 1000 Plants in operation in Factories, Hotels, Office

Buildings, Theaters, Etc.

ELECTRIC MOTORS AND GENERATORS.

Direct Current

GENERATORS
and

MOTORS
for all purposes

1-8 H. P.

up to any power
required,

and at any

required E. M. F.

Superior

in

Design

and
Workmanship

and
unequaled

in

efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

CSL-onoretl OfBoos:
Equitable Building, ISO BROADWAY, Nbw YOitK,
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POSITION WANTED.
Deilgner lElectrlcall. wants position;

rapid »nd Invtntive, used 10 designing and

superintending construction of arc, motor

and iDCandescent apparatus right through.

Address ''Conlonib,"
Care Westekn Electrician.

AS A METALLIC INSULATOR
THE COWLES ELECT8IC SMELTING &

ALUMINUM CO.. Cleveland. 0.,

Offers i(i? new Alloy Silver Bronze. Three Umea
the realaliiDfe of (iermaa SUver guurfntoed.
Color, etT'ii^tli, toui];bneep. cssiiDi; <iiisltlieB, nil

»n.'«rii)r to *;-rnjiiQ Silver, t'osta ieee. Far-
meht'tl In io^ois "i ciietlpp.

THE E. S. GREELEY tt CO.,
GENERAL ELECTRICAL SUPPLIES,

K anil 7 I>KV MT.. NCfV VOBK.
ELECTRICAL MEASUREMENT

Instruments and Batteries of
the Very Highest Grade,

FtecIiIos ul Ccnica&cy. Q»llt7 ud Fisltb, the

Bift lA'Ue WoTll.

Cataloene of Standard Teet InstrnmeDte
forDletied upon Hpplicatlou,

Illustrated Circular

of Lamps and
Lamp

Novelties

upon

Application.

MINIATURE INCANDESCENT LAMPS

DUST-PROOF BELLS.
None Gennine Without the Washer.

Stanley * Hall,
(Formerly HAZAZER & STAJI1.EY,)

32 and 34 Frankfort St.,

THIS SPACE IS RESERTED'FOB

CHAS. A. SCHIEREN & CO.'S
PATENT PERFORATED

Electric Leather Belting.

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever ofiEered. A
large variety of ranges to meet the

requirements of all kinds of work.

Senil for IlWrateil Gatalogne.

ADDBEBIS

WESTON ELECTRICAL INSTRUMENT CO.,

114 & 116 William Street, Newark, N. J.

ILLINOIS ELECTRIC MATERIAL CO.,

p
o

P c> L E S
e
s

,^^sHOP" Ruea^^

^®*^eRED WIRES ^^^

"The Rookery," CHICAGO. ILL

THE TUBES OF THE INTERIOR CONDUITS INSULATION CO.
( ( Indorsed by the leading Electricians, ElectricARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS. IMTPRinR nnNnillTSi I-'gl" companies, Wiring Contractors, Architects;
IIIILIIIUII UUI1UUIIU( Builders and Board of Fire Underwriters.

UNDERGROUND CONDUITS! ^neTHigTi^^^^^^^^
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The Electric Fountain in Lincoln Park,
Chicago.

To excite public curiosity and attract a crowd
nowadays one has merely to use the word
"electric" in describing anything to which he
wishes to engage public attention. Label an
article electric, or even magnetic, place it on
exhibition and in five minutes a lot of open-
mouthed and inquisitive people will be jostling

each other to have a look. Whether it is the

lines of force about
the magnet which are

so attractive or

whether the general

public, like the small

boy, thinks a thing is

great until it un-

derstands it, is hard to

say, but it is certainly

a fact that the word
electrical is, to the

ordinary man, syn-

onymous with "won-
derful." There are

only a few, however,
outside the "electric

belt" men, who fully

appreciate the money
value of the adjec-

tive. Prominent
among the number
who not only pos-

sess this knowledge
but also have the

ability to make capi-

tal of it is C. T.

Yerkes of the North
Side Railway com-
pany, Chicago. Not
long since the daily

papers announced
that the generous na-

ture of Mr. Yerkes
had prompted him to

inaugurate an enter-

tainment for the

"dear public," which
would not only be
highly edifying, but
would at the same
time have a tendency
to turn a tide of su-

perfluous nickels into

the till of the North
Side street railway.

It can be said author-

itatively that Mr.
Yerkes' generosity

has been rewarded.
During the last
month, three times

every week, vast
crowds have assem-

bled at Lincoln Park,

Chicago, to witness a
display, beautiful in itself, but none the less

attractive from the fact that few of the spec-

tators had the least idea of the manner in

which it was accomplished. It was an "elec-

tric fountain"—that was enough. Crowds
have assembled night after night and the

enterprising daily papers have each announ-
ced that its particular representative was the

only one allowed the special privilege of an
inspection of the operating room beneath the

fountain, but as yet few really know anything
definite in regard to the apparatus employed or

the method of operation.

To relieve the impression that the water was
colored like "circus lemonade," and also to give

an accurate idea of the mechanical and electri-

cal devices employed, the accompanying views

of the fountain, the operating room beneath it,

and a description of the apparatus are herewith
presented.

Referring to Fig. i, a good idea of the ex-

terior of the fountain will be obtained. Just

beneath the cemented brick spouts or pipes

FIGS. I AND ELECTRIC FOlMAIN IN LINCOLN I'ARK, CHICAGO.

which project upward in the center of the foun-

tain, is a roomy vault or cavern. This vault

contains all the electrical apparatus for the

fountain proper and eight men employed in op-

erating it. G. P. Green is the electrician in

charge of the equipment. The dimensions of

the vault are 20x20 and 7 feet high. Fig. 2 is a

reproduction from a photograph of this cavern.

Fig. 3 is a diagram which will give an idea of

the construction of the spouts and their connec-

tion with the vault. The simplicity of the outfit

will be appreciated.

The fifteen spouts at the center of the pool

on the outside are piped and the water connec-
tions arranged so that one man in the vault can
at will produce various combinations of streams
and sprays with but little labor. One lo-inch

pipe supplies the fountain with water at 40 lbs.

pressure. The average height to which the
water is thrown is 70 feet. A stream is thrown
125 feet in certain combinations. Beneath each
spout and provided with a parabolic reflector is

an 8,000-candle power arc lamp. Fig. 2. Thb
lamps are set with

the carbons in a hori-

zontal position and
the spouts are closed

to the outer air and
water by a thick cir-

cular glass plate set

in the brickwork as

indicated in Fig. 3.

Just beneath • t he
base of each spoilt

between the parabolic

reflectors and the
glass windows is a

case containing five

framed colored glass

plates. These plates

may be pulled out
into a position be-

tween the arc lamp
and the opening in

the spouts. It is in

this manner that the

light is colored and
its tint changed as

it is reflected and pro-

jected upward to

mingle with the
streams of water and
the spray.

The power plant

which drives the dy-
namos to supply cur-

rent for the 15 S,ooo-

candle power lamps
in the vault, consists

of a loo-horse power
boiler and a 100-

horse power Ideal

engine. Two Brush
constant current ma-
chines,- each furnish-

ing a current of 40
amperes and having a

maximum output of

400 volts, feed the
two circuits running
to the fountain. The
object of having two
separate lines is to

decrease the liability

of a complete extin-

guishment of the
lights. The conduc-
tors are of N0.4 Grim-

shaw white core wire. These wires run to the

fountain in a wooden conduit or trough, laid

about 2 feet deep and made simply of 2-inch

plank. The space for the 4 wires is 4x4 inches and
the conduit is provided with openings 400 feet

apart. The distance from the power house to

the lamps is about one mile. At the lamps two
plug switches are provided, one for each loop

in the cavern. The diagram. Fig. 4, shows the

disposition of the 15 lamps. The general con-

struction of the lamp and the arrangement of

the reflector, etc., is shown quite clearly in Figs,

2 and 3. The lamp proper is focused by hand, the
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electro-magnet shown in the cut first forming

the arc. An automatic cutout is attached to

each lamp to prevent an opening of the circuit

should the Ss-carbons break. It may be men-
tioned that when the lamps were first set up in

the vault the various parts were insulated with

fiber. It was soon found, however, that fiber

was a very unsatisfactory insulator on account

of the great dampness of the cavern. Hard
rubber was then substituted and the base of

each lampstand was set upon glass plates and
insulators as indicated in Fig. 2. This arrange-

ment has thus tar proved efficient and the

men are now enabled to handle the lamps with

impunity. In addition to the eight men already

mentioned as being required to work the appa-

ratus at the fountain, five more are employed.
Two of the five are stationed at the pump house

and three look after the machinery at the power
station.

It is estimated that this fountain has attracted

as many as 20,000 people on an evening which

it had been announced would be the last one
during which the exhibition would be given,

Mr. Yerkes has presented the fountain to the

park and it forms one of its chief attractions.

Electrical Department
Fair.

of the World's

M. H. DiVoung, the Californian, who has been
engaged on the plan of classification of e.xhibits

for the World's Fair, submitted his report to the

directors last week. His system after a few
changes had been made, was adopted. The
electrical e.xhibit will undoubtedly be located on
the Lake Front. It will be known as "Depart-

ment H, Electricity and Electrical Appliances."

Speaking of this department Mr. DeYoung said:
" This having been made a department, an op-

portunity is offered for the erection of a hand-
some building, which, by the use of cunningly
devised lights, will produce from the exterior

most startling and beautiful, effects. I do
not desire to estimate upon the size of this

building, as it would depend a great deal upon
the extent of the exhibit." Thus far littie or

nothing has been done toward organizing this

important department. Two committees have
been appointed—one representing the national

commissioners, and the other the directors of

the local organization. Speaking of the app^'nt-

ity, not because he was an expert equipped for

the management of such a department as this

is designed to be. 'He is not competent for the

place,' said a man well posted on electricity,

'and before he commits himself to an open
candidacy he may as well understand that his

W£sj-e^/ifSifcr^tc/^^ Ct/i.
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CHICAGO.

appointment by the national commission would
not be taken kindly by the profession. Unless
the superintendent of the department is in full

accord with the electricians who will be asked
to contribute to the display, he cannot succeed.

And one who cannot gain the indorsement of

the fraternity cannot expect its support. The
commissioner alluded to cannot or could not

have such indorsement, and his appointment
would mean a total failure of the department,'

to say nothing of the policy which would ap-

portion among its own members the offices at

the gift of the national commission." Nothing
was known of the matter at headquarters
where it was thought highly improbable that

any commissioner would become a candidate
for an appointment of this kind."

"I believe" said one gentleman, " that the ap-

pointment of manager or director of the elec-

trical department will eventually be left

with the director general. You see that official

will have direct supervision of the heads of these

departments, and will be in a great measure re-

sponsible for their acts. It would therefore ap-

pear quite proper that he should have the selec-

r
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ment of the committee representing the national
commission the Evening Post of Chicago says:
" There is a rumor since their appointments were
made, however—indeed, something more than a
rumor—that a member of the committee is log
rolling to have himself appointed the execu-
tive head of this important department. This
commissioner was appointed 011 the commitee
because he was one of the few national com-
missi jners who knew something about electric-

ELECTRIC FOU.NTAIN IN LINCOLN PARK, CMICAGO.

tion or at least that his approval of the men
selected would be required."

Another Electric Railway Company Or-
ganized in Chicago.

The South End Electric Railway company,
Chicago, was incorporated last week by F. B.

Dyche, C. J. \Vood and C. E. Loss. The capi-

tal stock is §100,000. The company will con-

struct an electric railway on the South Side, but

the route of the proposed line has not been made
public. It is quite probable that the proposed
road will be in one of the recently annexed su-

burban districts, and the work done under a fran-

chise obtained before the territory became a
part of Chicago.

Edison Arc Lamp.
The accompanying tuts illustrate, partly dia-

grammatically, a simple form of arc lamp upon
which Mr. Edison has recently been allowed a
patent.

The lamp was desiened with the view of

FIG. I. EDISON ARC LAMl'.

having the regulating mechanism so construct-

ed as to move the carbon positively in botli di-

rections, thus preventing the sticking of the
carbon-holding rod and making the mechanism
independent of the position in which the lamp
is placed.

The above advantages, the inventor claims,

are attained by the employment of a small con-

tinuously wound motor of the Pacinotti or Sie-

mens type. The armature of this motor is con-
nected as shown with the holding rod of the
upper carbon by a worm gearing. The motor
is provided with a compound differential wind-
ing of its field magnet or armature, or both,

one winding being of low resistance and the

other of high resistance. The two windings
are connected respectively in series with the arc

and in shunt around the same. The winding of

lower resistance predominates in effect when
the carbons are in contact and causes the. motor
to turn in the direction to separate the carbons.

This motion continues until the effects of the
two windings are equal, when the motor stops.

riG. 2. EDISON ARC LAMP.

The further separation of the carbons causes

the winding of higher resistance to exert the

greater force and to turn the motor armature
in the direction to make the carbons approach.
Fig. 2 is a diagram showing the arrangement of

the circuits when the field magnets are wound
as above described. In the cuts K is a resist-

ance.

A gas journal recently contained the following; "Now
that a large portion of Montreal is electrically lighted, it

was a problem what to do with the disused gas lamps,

which are owned by the city. Some of the aldermen thought

it would be a good plan to sell them as old iron, but Alder-

man Stephens suggesled that the lamps might better be

put in store, 'so that the city would not be at the mercy of

the Klectric Ligiit company,' and the alderman carried his

point." This is rather a frank atlmission on the part of

the gas men's organ, but truth will out, no matter how un-

willing the speaker or writer. Tiie gas journal realizes that

the day of gas lamps for street illumination is gone never to

return.
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Gas Retort and Self-Feeding Smoke-
less Furnace.

The crusade of the Chicago city health de-

partment to reduce the number of smoking chim-
ne)'s in the Garden city, has been an additional

incentive to furnace inventors. A number of

devices are now being put in under boilers in the

business portion of the city and if the present
earnest effort is continued there will be no cause

to complain during the World's Fair of Chica-

go smoke.
Prominent among the various so-called "smoke

consumers" which have been favorably consid-

ered is the Ritter furnace. This furnace is

claimed to be absolutely smokeless and also an
economizer of fuel.

With this type of furnace the boiler is at no
time exposed to cold air as there are no doors
to be opened to charge the furnaces with fuel,

like on the ordinary setting. A glance at the

accompanying engraving will enable the reader

to understand the construction of the furnace
when applied to a horizontal tubular boiler.

It will be noticed that the setting projects

out in front of the boiler about five feet. Dur-
ing operation the coal is fed through the pockets

and iron work of the furnace. It is claimed by
the manufacturers, Ritter & Burke, Chicago,
that the circulation is so perfect that the hand
may be placed without discomfort on any part

of the outside of the furnace. There is no ne-

cessity for the use of a forced draft or mechan-
ical device owing to the natural circulation of

the gases. M represents the fire-bed, which is

built about twenty mches from the boiler and
carried from the combustion chamber J to the

rear end of boiler, and forms a flue through
which the gases have a clear sweep.

Operating Chicago's Bridges by Motors.

There are si.xteen bridges in Chicago's busi-

ness district between Rush and Twelfth streets.

These structures are turned by steam power,

but it is proposed to operate them in the future

by electric motors, thus doing away with the un-

sightly structures that now surmount them, get-

ting rid of the smoke and noise and cutting down
the staff of engineers and bridge tenders to two,

one for day and one for night. This project

has been under consideration for some time and
will undoubtedly be adopted at an early day.

<r^«^

GAS RETORT .\ND SELF-FEEDING SMOKELESS FURNACE.

D, on top of the furnace, through the brick arch

E, falling by its own weight upon the inclined

grate C -Thence it gradually works its way as

required on the center shaking grate B. The
principle upon which the apparatus is construct-

ed is this: The coal is fed through the pocket
D, and the escaping gases are mixed with air

heated by the masonry and supplied through
tubes F I. As the gases combine and come in

contact with the brick arch E, which is heated

to a temperature of from 2,500 to 3,000 degrees,

the}- are ignited and pass in a clear flame

through the combustion chamber J, directly un-

der the boiler. The door iVin front is used for

cleaning purposes only. The radial plate L is

placed over the arch £ as a protection for it as

well as to be a guide for the fuel to the feed

pockets. The heated air from the arch E, which
would otherwise be radiated into the fire-room,

is carried back by a natural circulation due to

the intense heat of the furnace, through a small

flue at the rear end of the arch. The heated

air from the masonry and iron w-ork in front of

the furnace, which would otherwise be radiated

into the fire-room, is carried back into the fur-

nace through tube G. From this it will be
seen that there is obtained not only the benefit

from all the gases contained in the coal, and also

the coke which is on the center grates, but there

is also the benefit to the process of combustion
from the heated air contained in the masonry

It would of course be necessary to establish a

day circuit and install a motor at each bridge,

but the saving effected by the displacement of

the engineers and firemen at the bridges would
pay for the equipment. Power could be ob-

tained from the city electric light stations, all

within a short distance of the river.

There are many features of this project which
commend themselves to the city authorities.

When the plant is established the cost of main-
tenance will be trifling as compared with the

present expensive system. Practical engineers

favor the adoption of the plan, and the outlook

is favorable to the substitution of electricity for

steam.

Chicago City Electric Light System,

Work is progressing on the South Side power
house, Chicago, and it is expected that the ma-
chinery and electrical equipment for that dis-

trict will be ready for operation by the middle
of December. It has been decided to extend
the river service, lighting all the bridges as far

south as Thirty-second street. Twenty-second
street will be lighted by electricity from the lake

to the river, and State street will be lighted from
the South Side plant as far as Twenty-second
street. The displacement of the gas lamps in

the districts to be illuminated by electric lights

will enable the city to maintain its lighting sys-

tem and materially extend it.

Electricity in Shapin.s; Sheet Metal.
Most persons who have witnessed the process

of manufacturing sheet metal articles similar to

the ones shown in Fig. i are familiar with the
manner in which a workman forms in a lathe

almost any desired shape. Theaccompanying cut
illustrates an application of the electric current
in this process. As it is well known that a

successful forming of the article depends upon

irm JH^E
FIG. I. ELECTRICITY IN SHAI-I.NG METALS.

the malleability of the metal, it is the purpose
of the method here described to keep the metal
annealed during the formation of the article.

Fig. 2 shows the apparatus required to carry
out the process. A disk of sheet metal is

placed in a lathe as represented. This disk is

heated by passing a current of electricity

through it from a point near its center, or where
the head-stock bears against it, to the point

where the burnisher is in contact with it. The
current may be circulated through the apparatus
from the conductor through the back head, the

spindle and head-stock to the disk, through to

the point where the burnishing instrument is

pressed against it, and through the burnishers
back to the source of electricity.

Instead, however, of passing the current
through the lathe-spindle, another contact

FIG 2. ELECTRICITY IN SHAri.\-G METALS.

attached to conductor may be provided to

bear upon the disk. This arrangement is

shown in Fig. 2.

W. W. Dewey of Syracuse, N. Y., is the in-

ventor of this process.

Electric Launches.
One of the attractions at the recent exposi-

tion at Edinburgh, Scotland, was an electric

launch, current for which was furnished by ac-

cumulators. In the cut is shown a view of the

boat, and the charging station at Edinburgh.
Electric launches are growing in popularity on
the other side of the ocean, especially in Eng-
land. Ten charging stations have been located

between London and Oxford where cells can be
charged any time during the day or night. The
launches are in great demand among pleasure

ELECTRIC LAUNCH.

parties on the Thames, and a French exchange
urges electric companies to install similar crafts

on important rivers on the Continent. It calls

attention to the fact that it will not be necessary

to construct a great many charging stations, in-

asmuch as electric light plants in the cities

located on the river banks can be called upon
for current by the launches.
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THE CONVENTION
Of the American Street Railway Asso-

ciation at Buffalo. N. Y.

The ninth annual convention of the American Street

Railway association was held Oct. 15, 16 and 17, at the

Hotel Iroquois, Buffalo. The meeting in point of attend-

ance as well as in the character of the papers presented,

was the most successful in the history of the organization.

The fact that the operation of street cars is becoming an

electrical industry was abundantly demonstrated. The
most interesting discussions in the convention were those

which related to electric railways, and the only exhibits of

marked interest were those of an electrical character.

.-Vmong the attendants at the meeting were a large number
of those whose faces are familiar at all electrical conven-

tions.

The following is a list of the members and delegates who
were present:

MBUItRRS .\Nli DELF.GATKS.

Abbott, G. M., South Covington *^ Cincinnati Street

Railway company .Covington, Ky.

Allen, William I*., president Davenport Central Rail-

way company Davenport, la

.\ndrews, Horace. Broadway & Newburg Railway
company Cleveland, O.

Avery, R., director North tV Kast River Railroad com-
panv Xew York, N. V.

Baber, William D., People's Railway company,
Pottsville, Pa.

Baker, R. F., secretary and treasurer Columbia Rail-

road company Washington, D. C.

Bailey, D. E., Toledo Consolidated Street Railway

company Toledo, O.

Bamford, C. V., treasurer City Railway company,
Trenton, N. J

Barnes, C. E., superintendent Plymouth & Kingston
Street Railway company .- Plymouth, Mass.

Barr, Thomas E.. president Newark Passenger Rail-

way company Newark, N. J.

P.eale, Robert, director Metropolitan Railroad com-
pany Washington, D. C

Beckley, J. N , vice-president Rochester Railway com-
pany Rochester, N . Y

Benedict, W. G., president Boston 6; Revere Electric

Railway company Boston, Mass
Bliss. E. W., director Brooklyn City Railway com-

pany Brooklyn. N. Y;

liliss, E. W.. director New Williamsburg iS: Flatbush

Railway company Brooklyn, N. Y.

Bradford, 11. B., secretary Little Rock & Citizens'

Street Railway company Little Rock, Ark.

Breed, A. F., president Lynn & Boston Railroad com-
pany Boston, Mass.

Briggs, J- E., superintendent Citizens' Traction com-
pany Pittsburg, Pa.

BroDsdon. M. H., superintendent Providence Cable

Tramway company Providence, R L
Brown, R. R., director Newburyport & Amesbury

Horse Railroad company.. Newburyport, Mass.
Brown, G. G , treasurer Camden Horse Railway com-
pany Camden, N. J.

Bullock. Geo., South Covington ^\: Cincinnati Street

Railway company Covington, Ky.
Burgett, H. W., vice president Union Street Railway
company Dover, N. H.

Calhoun, J. M., superintendent Forty-second Street

& Grand Street Ferry Railway company. New N'ork, N \'.

Callahan, Francis J., president ' iswego Street Rail-

way company ' 'swego, N. ^'.

Carlton, B. E., president Hamilton Street Railway
company •.... Hamilton, Onl.

Chapman. W. D,, engineer Canton Street Railway
company Canton, ( ).

Cleminshaw, Chas., president Troy & Lansingburg
Railroad company Troy, N. Y.

Collins, J. A , secretary Cincinnati Street Railway
company Cincinnati, O.

Cook, Fred., director Rochester Railway company,
Rochester, N ,

^

.

Cronyn, V., president London Street Railway com-
pany London, Can.

Cross, William M.. president Brockton Street Railway
company Brockton. Masss.

Davies, F. C, secretary Piqua Street Railway com-
pany • . Piqua. O.

Delaney, W. H., president North ^V East River Rail-

road company New York, N ^.

Dunlap, William, superintendent Washington tS:

(Georgetown Railroad company.... Washington, D. C.

I%ppley, 1'*. ^L. president Orange Crosstown iV Bloom-
held Street Railway company Orange, K. ).

Everett, H. A., secretary Fast Cleveland Railroad

company Cleveland, O.
Ferguson, William L., superintendent Citizens' Elec-

tric Street Railway company Decatur, 111.

Ferguson, W. B., president Merrimac Yalley Railway
company Lawrence, Mass

Foster. E. C, superintendent Lynn & Boston Rail-

road company Boston, Mass.
Gaskill, C. B

,
president Niagara Falls & Suspension

Bridge Railway company Niagara Falls, N. \.
Gaylor. J. M., director Little Rock & Citizens' Street

Railway company Little Rock, Ark
deed, C. S,, president Topeka City Railway com-

' pany Topeka Kas.

Goff, Robert E , secretary Globe Street Railway com-
pany. Fall River, Mass.

Goodrich, E- S., president Hartford & Wethersfield

Railway company Hartford, Conn
Goodwin, N. W., secretary Ft. Wayne & Elmwood

Railway company Detroit, Mich.

lireen. G.. president Forty second Street iV Grand
Street Ferry Railway company New York, N, Y.

Green, Chas., president People's Railway company,
- St. 1 -ouis, Mo.

Griffith, T. B., secretary and treasurer Hamilton Street

Railway company ITamilton, Ont.
Griflith, J. B., Hamilton Street Railway company

Hamilton. Gnt.
Gulick. W. S., assistant superintendent Trenton

Horse Railroad company Trenton, N. J.

Guise, F., treasurer York Street Railwav company.
.' ... York, Pa.

Gunn. L, secretary Toronto Street Railway company,
... Toronto, Can.

Hall, Morris W., secretary Camden Horse Railway
company Camden, N. J.

I larris. John, superintendent Cincinnati Street Rail-

way company Cincinnati, O.
Hawver, R. ]., superintendent Lafayette Street Rail-

way company Lafayette. Ind.

Hasbrouck, D. B., vice president Houston, West
Street vS; Pavonia Ferry Railroad company.

New York. N. Y.
Heald, E. W,, general manager Wilmington City

Railway company Wilmington, Del.

Hendricks, George B., secretary North Side Railway
company Ft. Worih, Tex.

Henry, D. i'., president Federal Street iS: Pleasant Val-

ley Passenger Railway company . . Pittsburg. Pa.

Hill. C. B.. secretary Niagara Falls & Suspension
Bridge Railway company Niagara Falls, N. ^'.

Hobson, W. J., president Wyatt Park Railway com-
pany St. Joseph. Mo.

Holmes. J. G., president Citizens' Traction company
Pittsburg, Pa.

Hornick, C. W., president Riverside Park Railway
company - . .Sioux City, la.

House, William A., Jr., general manager Baltimore

Traction company Baltimore, Md.
Howe, Frank M., director Lowell Horse Railroad

company Lowell. Mass
Hughes, A. L, treasurer Ft. Scott Rapid Transit Rail-

way company Ft. Scott, Kas.

Hulsizer, John, secretary Joliet Street Railway com-
pany , Joliet, III.

Jewett, N. M.. director Boston & Revere Electric

Railway company Boston. Mass.

Johnson. G. E. C. president Lafayette Street Railway
company Lafayette, Ind.

Johnson, T. H., director Newburyport & Amesbury
Horse Railroad company Newburyport, Mass.

Johnson. G- B., superintendent Niagara Falls & Sus-
pension Bridge Railway company. Niagara Fails, N. Y,

Johnson, B. H., director Niagara Falls & Suspension
Bridge Railway company Niagara Falls N. \'.

Jones. B. M., secretary and treasurer Asheville Street

Railway company Asheville, N. C.

Joslin, H. V. A., secretary Union Railroad company.
Providence, R. I

Keefer, T. C. president Ottawa City Passenger Rail-

way company - Ottawa, Can

.

Kelker, H. A., president Harrisburg City Passenger
Railway company Harrisburg, Pa.

Kelsey, I. A., president New Haven & West Avenue
Horse Railway company West Haven, Conn.

Kerr, J. K., Newburyport ^ Amesbury Horse Rail-

road company Newburyport, Mass.
Kiely, G. W , managing director Toronto Street Rail-

way company Toronto, Can.
Kinney, H. R., secretary Alton Improvement associa-

tion Alton, 111.

Knight, P. S., president Capital City Railway com-
pany Salem, Oregon.

Knowles, George H , president Nashua Street Railway
company Nashua, N. II.

Lanius, W. H., president York Street Railway com-
pany York, Pa.

l.ang, A. E., president Toledo Consolidated Street

Railway company * .Toledo, O.
Laredon, W. S., superintendent Atlanta Street Railway
company Atlanta, Ga.

Lasher, B F., superintendent Bridgeport Horse Rail-

way company Bridgeport, Conn.
Lewis, D. F., president Brooklyn City Railway com-
pany Brooklyn, N. Y.

Lewis. Dr F., president New Williamsburg & Flat-

bush Railway company Brooklyn, N. ^'.

Littell. H. M., president Cincinnati Inclined Plane
I\aiiway compan\' .Cincinnati. O

Littell. H. H., general manager Louisville Railway
company Louisville. Ky

I.ittlefield. E. H. , superintendent Topeka City Rail-

way company Topeka, Kas.
Loftus, M., superintendent Citizens' Railway com-
pany - Wheeling, W. \'a.

Lowry. Thomas, president Minneapolis Street Railway
company Minneapolis, Minn.

Luetchford, .\., treasurer Rochester Railway com-
pany. Rochester, .\.

\'

Martin, Henry, president Mt. Auburn Cable Railway
company Cincinnati, O.

McCarty, R J., general manager Metropolitan Street

Railway company Kansas City, Mo.
McCulIoch. R., general manager St. Louis Railway

company St. Louis, Mo.
McKee, .S., director Rochester Railway company,

Rochester, N. V.

McLean, T. H., secretary Twenty-third Street Rail-

way company. New ^'ork, N. V.

Mevot, A., director Niagara Falls & Suspension Bridge

Railwayjcompany ..;.., Niagara Falls, N Y.

Miller, [. -\
,
president Citizens' Railway company.

". Wheeling W. Va.

Monks, F. H.. general manager West End Street Rail-

way company Boston, Mass,

Morse, rieorge i."
, superintendent Taunton Street

Railway company Taunton. Mass.
Munningham, John, director Merrimac Valley Railway
company Lawrence, Mass.

Murphy, E. B., president Lombard & South Street
Passenger Railway company Philadelphia, Pa.

Xoyes, E.
J , superintendent Lowell Horse Railroad

company Lowell. Mass.
Odell, C. president Newburyport i\: Amesbury Horse

Railroad company Newburyport. Mass.
Owen, P. F., president Reading City Passenger Rail-

way company Reading, Pa.
Parsons, Henry, engineer City & Suburban Railway
company, Savannah, Ga.

Parsons, George, director City ^: Suburban Railway
company Savannah, Ga.

Pfetch, J. I"., general manager Erie Passenger Rail-
way company Erie, Pa.

Pfingst, Louis, master mechanic West End Street Rail-
way company Boston, Mass.

Pearson, George W., president Metropolitan Railroad
company Washington, D. C.

I'eavey, J. F., president Sioux City Street Railway
company Sioux City, la.

Pennington, T. C, treasurer Chicago City Railway
company Chicago, 111.

Perrine, L., Jr., president Trenton Horse Railroad
company Trenton, N J.

Pratt, C. B., president Worcester Consolidated Rail-
way company Worcester, Mass.

Porter, A. J., director Niagara Falls & Suspension
Bridge Railway company Niagara Falls, N. Y.

Potter, A. T., general manager Union Railroad com-
pany Providence. R. 1.

Ramsey, W. M.. electric superintendent Federal Street

& Pleasant Valley Passenger Railway company
.. Pittsburg, Pa.

Reardon, Edmond, vice-president West End Street

Railway company Boston, Mass.
Reed. Walter P.. superintendent Salt Lake City Rail-
road company,.- Salt Lake City, Utah.

Richardson, William, president Atlantic Avenue Rail-
way company Brooklyn. N. V.

Richardson, W. J., secretary Atlantic Avenue Rail-

way company Brooklyn, N. Y.
Richardson, William, director Dry Dock, East Broad-
way S; Battery Railway company New York. N. Y.

Rippetoe, R. W
, president Terre Haute Street Rail-

way company Terre Haute, Ind.
Roberts, A., secretary Harrisburg City Passenger Rail-

way company Harrisburg, Pa.
Rogers, H. B

,
general manager Brockton Street Rail-

way company Brockton, Mass,
Rude, C, superintendent .Sandusky Street Railway
company Sandusky, O.

Rupp, D. A., stockholder York Street Railway com-
pany York, Pa.

Sage, H. A., president Easton, South Easton & West
End Railway company Easton. Pa.

Sailor, C. C, Washington i\: Georgetown Railroad
company Washington, D. C.

Scull. William S., president Camden Horse Railway
company Camden, N. J.

Seeley. H. S.. secretary Worcester Consolidjted Rail-

way company Worcester, Mass.
Seiberling. F. A., treasurer Canton Street Railway
company Canton, O.

Semmes. ]\., of the Citizens' Street Railway company.
Memphis, Tenn

Shaffer, William H., general manager Richmond City
Street Railway company Richmond, Ind.

Shaffer, J. C, president Citizens' Street Railway com-
pany. . Indianapolis, Ind.

Shipley. G. F., solicitor Toronto Street Railway com-
pany Toronto, Can.

Smallman. T. H., director London Street Railway com-
pany. London, Can.

Smith, Chas., superintendent Findlay Street Railway
company Findlay, 0.

Smith, A. E., treasurer Springfield Street Railway
company Springfield, Mass.

Smith, Chas. IL, superintendent Troy & Lansingburg
Railroad company. ... Troy, N. Y.

Smith, W. A., general manager Omaha Street Rail-

way company Omaha, Neb.
Spaulding, S. S., president Buffalo East Side Street

Railway company. ... Buffalo, N. Y.
Stanley, |. J., Broadway i!^ Newburg Railway com-
pany Cleveland, O.

Stephenson, W J., president Columbia Railroad com-
pany Washington, D. C.

Stevens, -S, A , secretary New Haven iV West Ave-
nue Horse Railway ccmpany . .West Haven, Conn.

Thomas, Leslie D., secretary Terre Haute Street Rail-

way company Terre Haute, Ind.

Thomas, Jos., director Mt. Adams Inclined Plane
Railway company Cincinnati, O.

Trimmer, I^. K., secretary York Street Railway com-
pany ^'olk, I'a.

Tucker, 1''. M., president Lowell Horse Railroad com-
pany Lowell, Mass.

Valentine, J, N.. secretary Central Park, North iV-

East River Railroad company New York, N. ^^
\''erner, M. A., general manager Rochester Railway
company Rochester, N. \'.

Vhay, Jas. IL, secretary Ft. Wayne iV lUmwood Rail-

way company Detroit, M ich.

Walker, N. IL. superintendent Manchester Street

Railway company Manchester, N. IL
Watson, H. M., treasurer Buffalo East Side Street

Railway company Buffalo, N. Y.

Watson, IL M., president Buffalo Street Railway com-
pany , JSuffalo, N. Y.

Wason, Chas. W
,
president East Cleveland Railroad

company Cleveland, O.
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Williams. C, president ^[anchester Street Railway

company Manchester, N. H,
Williams, Chas., director Nashua S;reet Railway com

pany Nashua, X. li.

Windsor. H. H., secretary Chicago City Rail tvay com-
pany Chicago. III.

WoUey, E. L., superintendent Lincoln Street Railway
company Lincoln, Neb.

Wood, H. Holton, president Derby Horse Railway
company Birminsjham, Conn.

- W^oodward, H R , vice-president and general man-
ager of the Central Railway company Peoria, III.

Wortbiugton, A. L., director City Railway company,
Trenton, N. J,

Wyman, C. Densmore, vice president Central Park.

North & East River Railroad company. New York, N. V.

Yates, A. G., president Rochester Railway company.
Rochester, N. Y.

The President's Address.

After calling the convention to order President Thomas
LowT)' of Minneapolis delivered the following address:

I am pleased to meet you in this beautiful city of

Buffalo, assembled in the ninth annual convention of the

American Street Railway association.

I congratulate you upon the progress made and past

good work of the association. When organized in 1SS2,

in the city of Boston, street railroading was in its infancy,

but such rapid advancement has since been made in city

passenger traffic that the United States government has

deemed it of sufficient importance to incorporate in its

census statistics for 1S90. a report on street railways in

cities of over 50,000 inhabitants. In this report fifty-six

cities are included, and out of a total of 3.1 50 miles of track

in these cities, 2 351 miles are operated by horses, 260
miles by electricity, 255 miles by cab'.e, 221 miles by steam,

and the balance, about 60 miles, being elevated roads in

New York and Brooklyn. This report would seem to in-

dicate that in the larger cities the faithful old horse is still

the favorite propelling power for street cars.

The first special subject on which we are to receive a re-

port from a committee appointed at the last convention, is

"A Perfect Street Railway Horse." From this we must
assume that the association has not yet discarded the

idea that the horse is the most reliable power for street

cars.

In the smaller cities electricity is generally being

"adopted, and I am informed that there are already in oper-

ation in cities and towns outside of those enumerated in

the census report, about 1,600 miles of electric street rail-

ways. I am so thoroughly convinced that electricity is the

coming power for street railways (except on heavy grades

^vhe^e the cable is best suited} and that it will prove so ef-

fective, as a means of rapid transit for cities, that I believe

this is the last convention that will ever seriously consider

horses for the operation of street railways.

Rapid transit in grooving cities is becoming a necessity.

While municipal corporations in the larger cities, for many
reasons, are slow to grant new privileges to corporations and
in the case of electricity they are very closely scanned and
*.Titicised, it will soon become self-evident that a municipal

body can grant no greater boon to its middle and labor-

ing classes than to provide them with the means of rapid

and cheap transportation to and from homes in the sub-

urbs, where they can live under a clear sky and in a health-

giving atmosphere. When the people of a city understand

clearly the great benefits of rapid transit, by electricity or

other improved motive power over horses, they will de-

mand that their city authorities grant such rights as will

enable street railway companies to operate by the most im-

proved methods.
Heretofore street railway securities have not been looked

upon by the financial world with favor. However, since

they have been so successfully operated by electricity the

financial men of the country are looking to its development
and application to street railways as an additional reliable

security for the investment of savings and trust funds.

This should give encouragement to street railway com-
panies to give their various cities the most improved and
best possible service. They will not only please their pa-

trons but the Investment will prove very profitable. If

street railway companies do this, no better security can

be offered for the savings of the widow and orphan than

a good street railway bond in a thriving city.

In order to bring this about municipal corporations

should grant Hberal franchises for street railway improve-

ment. The bond of the street railway company should be
as good as the bond of the city in which it is located. The
growth of the city is, to a large extent, dependent on street

railway extension, and the prosperity of the street railway

company means the prosperity of the city in which it is lo-

cated. It is one of the largest factors in the development
of any city, and as necessary as are its schools and its

churches.
On the other hand the street railway company should

be required to equip its road with the finest and most
modern cars, construct the best and most substantial tracks

so as to inconvenience the public as little as possible in

making repairs, and in short supply the road in every

department with the best and most modern appliances of

all kinds.

In view of the agitation of the labor question, it may
not be out of place for me to say a word on that subject.

In so doing it will only be the expression of an individual

opinion, not intended to bind the convention to the views

expressed. When organizations are formed by laborers and
others for the purpose of building up and dignifying its

members as men and women, or to improve their moral,

physical or financial condition, no one would foster or favor

them more than he who now addresses you. Unfortunate-

ly, however, most of the present so called labor organiza-

tions are the worst delusion and snare into which a labor-

ing man was ever entrapped. The recent "strike" on the

New York Central road developed a state of cruelty, de-

pravity and wrong that should make it the absolute duty of

every corporation having public interests to subserve and

charged with providing for the comfort, convenience, busi-

ness necessities, and above all the life and property of its

patrons, to refuse to employ or to retain in its employ any
one who does not renounce his connection with the

Knights of Labor or any other labor organization, the rales

of which permit employes of a corporation to be "ordered
to strike." Men have a right to quit work with such
notice as the contract with their employer requires, either

singly or in a body, if the terms of their employment are

not satisfactory; but they have not the right to interfere

with those emp'oyed to fill their places. The first duty of

a lawyer is to his client, of a doctor to his patient, a minis-

ter to his congregation, and a teacher to his pupil The
engineer, the conductor, the switchman have even a great-

er responsibility, as the lives of the passengers are in their

keeping, and in order to properly discharge it they must be

loyal to their employers. They cannot be plotting and
laying out rules for their employer and be faithful in the
discharge of their duty. "The laborer is worthy of his

hire" but when he seeks to change the relation between
himself and his employer, by asserting himself as master,

he ceases to be the laborer that is "worthy of his hire."

He also unfits himself for any kind of advancement. A
man, to be successful and take advantage of promotion
earned by efficiency, must be contented and perform his

work cheerfully. A "labor agitator" cannot be contented
or work in the interest of his employer. A few days ago
United States Commissioner Rogers rendered a decision at

Baltimore, in a case where four sailors were arrested for

refusing to go aboard a schooner after they had signed

articles to do so. The Knights of Labor interfered and
undertook to defend the prisoners. I cannot express my
views better on the question than to quote from the deci-

sion of Commissioner Rogers, who said:

"I perceive you are men of intelligence, and no doubt
know and appreciate the advantages of union. Ever}'

man has a perfect right to unite with his fellow man to

better his condition in life. There is one great mistake
made, however, and that is the constant conflict of labor

and capital. Now, I can't see why snch a state of affairs

should exist, because labor is in itself capital, and capita!

merely represents labor. A capitalist you will find is a

man of strictly sober habits. He has to keep a clear head,

and the man who to-day earns a dollar and to-morrow
morning wakes up with 75 cents in his pocket is the man
who may become a capitalist. No doubt your union is a

good thing— the land we live in is a union. But now let

me impress upon your minds that, while you have a perfect

right to form a union, you have no right to interfere with
the manner in which another man conducts his business.

When a union attempts to interfere with or molest a free-

born American, or tries to prevent his earning a living

simply beoause he does not join that union, it then becomes
a conspiracy, and amenable under the law, and punishable
by the court. The great trouble with the unions is that

they overstep their bounds and endeavor to force people to

do as they direct, and that is an act in direct violation of

the laws which grant an American citizen his liberty. In
these days of enlightenment and freedom the press— the
most powerful agent of the people—is ever ready to air the

grievances of any one who is oppressed or molested.

Nothing, from the great acts of a government to the death
of a pauper, escapes the eagle eye of the press. Tyrants
fear the press more than any other power which can be
brought to bear against them, and the press of America, as

it is to-day, edited by men of the greatest ability and high-

est order of enlightenment, is the bulwark of the country.

Now, in conclusion, let me say to you that the man who
endeavors to persuade you to fight against capital, except

in a legal manner, is no friend."

I thank you for your attention, and I hope your delib-

erations will be characterized by the good judgment and
discretion you have always heretofore exhibited.

Treasurer's Report.

The treasurer's report was read and showed the financial

transactions during the year to be as follows:

Receipts , $7,165.91
E.xpenses 5,389.96

Balance on hand $1,775-95

Executive Committee's Report.

The following is an extract from the report of the exec-
utive committee:
"The subject, 'Electric Motive Power Technically Con-

sidered' was selected for the purpose of having the cob-
webs, which were for the most part confessedly before our
mind's eye, brushed away from this occult science, in order
that it might be as plainly comprehensible to the ordinary

street railway man as to the expert who manipulates the

wires. The necessity for this knowledge is becoming
greater as the days go by, for the transition of roads from
horse to electric power is of almost daily occurrence, so
rapid is the progress made by electricity as a motive
power. In this connection we take occasion to say that

the information which it is hoped will be freely given at

this meeting concerning the cost of operation by electricity

will doubtless still more rapidly hasten the emancipation of

the horse from his bondage."
Dr. W. L. Allen presented the following paper as the

report of the committee on electric motive power techni-

cally considered:

Electric Motive Power Technically Considered.

by w, l. allen.

To go over the entire subject of electricity for street

railways, and consider all the technical details, would
occupy too much of your time. The subject naturally

divides itself into

(1) The Central Station.

(2) The Transmitting Line.

(3) The Motors.
The National Electric light association has so fully and

exhaustively considered the matter of power or central

stations, that, most fortunately for street railway men, this
subject is one that troubles us but little; but there are some
points in which our work differs materially from that of an
electric lighting station.

The engine we require must be strong in all its parts for
there is no work where the demands on it vary so suddenly
and so frequently, from the entire absence of load to the
extreme capacity of the engine, as in street railway work.
Some roads report that the cars average but five-horse
power each; supposing that such a road has eight cars in
operation with one 150-horse power engine in the station,

and, as is often the case, the cars either become bunched
or happen to start at the same instant; here a sudden
demand is made upon the engine for 150 or 200 horse
power, while a moment later the meter may register but
40-horse power. You will, of course, be provided with
safety plugs and current breakers, but you cannot allow
safety strips to be blown out half a dozen times a day, pos-
sibly just at the moment you are ascending a heavy grade.

Electric light men state that a station with a number of
small high-speed engines is more economical on account of
being more flexible in its operation, but in their business
the loads upon the station vary gradually, while we may be
called upon at any moment for our maximum capacity. To
arrange our station for this varying load, and at the same
time avoid operating a tremendous engine on an average
light load, is a problem that experience must solve for us.
We are also more greatly troubled with lightning than we
should be. There should first of all be established as per-
fect a ground connection as possible, either by means of
a well or a deep hole; it is better to have two grounds, and
thereby make sure of a moist contact for galvanized ground-
plates or rods; then with proper lightning arresters so
placed that they can be conveniently examined and kept in

order, we will be fairly well protected; but with our great
lengths of exposed trolley wires we are very certain to have
frequent calls upon our lightning arresters, and those in
use at the present time are not such as to warrant perfect
confidence.

Are we not all personally firm believers in the overhead
system of transmission? What can there be simpler,
cheaper, more durable and more convenient? We have
only poles, bare copper- wire, galvanized iron span wire,

insulators and, where needed, additional feed wires, of
which these last can be placed under ground if desired.
It is a rare thing to have a trolley wire break except at the
curves. Curves are certainly troublesome on account of
the constant liability of trolleys to jump off at some sharp
angle; and the trouble is more generally due to faul-

ty trolley stands, wheels or springs than to the overhead
wire. For insulators we have only those for the straight

line and those for the curves; and I show you a sample of
each, such as were used two and a half years ago on one
of our lines. It is not to be wondered at that street railway
men at that time considered electricity, for the rough
usage required by street railway work, to be in an embryonic
stage of development. There is little to be asked for in the

way of improvement of what we now have for overhead
material. There is practically no difference whether we
use the Thomson-Houston system, Sprague-Edison,
Westinghouse or what not. A single trolley wire which
may be large and heavy, say 00, and thus avoid feed wires
where distance for transmission is not too great, or the
wire may be small, say number 4. light and easy to handle
with, in that case, the necessary feed wires. We can take

our choice and find equally good results with either. It will

often be convenient to utilize both plans, with the large

trolley in the central parts of the city where feed wires
might not be desirable, and with the smill overhead and
feed wires to reinforce the suburban parts. Undoubtedly
the small wire is more easily handled and repaired in case

of a break, and the feed wire prevents a dead line being
the result of a break. The rail bonds may be galvanized

iron, which cost but four cents, instead of tinned copper,
and the supplemental ground wires can be of the same
material. The supplemental wires do not give any better

return except so far as to prevent a bad break in the return

circuit, which might occasionally be caused by the break-
ing of both rail bonds at neighboring joints. Rails on
both sides of track should be connected with bonds.

It will not be necessary to discuss the merits of the con-
duit system or the storage battery. Actual experience has
proven that there need be so little trouble or danger from
the station and overhead line that we cannot concede the
need of either conduit or storage battery, so far as we are

concerned. It is true that the ever-restless mind of the
public has been so stirred up by accounts of the numerous
successful storage-battery and conduit railways, that it has
suddenly (and to us most unpleasantly) become aware of

the fact that we are Ms\n% poles, and while are congratulat-

ing ourselves upon the beauty and symmetry of our neat

line of poles, it suddenly demands that we remove what it

terms our unsightly poles. Nearly every one of the street

railway men present will uphold the statement that the

only problem before us, and the one about which we are

always anxious, is, "What can we do to keep our motors
out of the repair shop?" We don't worry about our station

or our overhead wires; we scarcely have time to think of

them; we are constantly at work upon and perpetually an-

noyed by our motors, a lame armature, a burnt field mag-
net, a broken gear—these are our everyday trials. A
motor, such as is made by the Thomson-Houston, Sprague-

Edison, or Westinghouse companies has among its

mechanical parts an axle gear and intermediate shaft gear,

shaft pinion and armature pinion, and the axle and inter-

mediate shaft and armature have each their boxes or bear-

ings. We want gear and pinions to be wide and heavy
enough not to break. We don't want any more pinions like

this, which was in use two years ago. We want gear of
some material that will be reasonably durable, and at the

same time noiseless; cast iron may do for the axle gear,

which is large and runs slower, and steel for the inter-

mediate shaft pinion; steel, we believe, is better than
bronze, as it lasts longer and is less expensive. To over-

come the noise il is necessary either to have the gear cov-

ered and running in oil, or to have the gear of wood or the
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pinion of raw hide. The large gear on the axle and inter-

mediate shaft, if made with wooden teeth and used with

steel pinions, ceitainly runs noiselessly, and itoughi to make
the life of the pinions much longer. Care must be taken

to have the keys, in all the gear pinions, tight and self-

retaining. The shaft boxes and bearings must be made of

some compound metal that will not wear out too fast, for

but little wear on the armature bearing will allow the arm-

ature to scrape on the pole pieces of motor, be damaged
and laid up for repairs. Aluminum bronze gives satisfac-

tion as a material for the bearings.

The electrical parts of the motor in which we are most
interested arc the armature, field magnets, and the control-

ling switch or rheostat. The armature of an eleclric motor

is its most wonderful and interesting, as well as its most
expensive and troublesome part. A street car is the most

overloaded vehicle known to mankind. It may run a week
with a light load and then suddenly receive enough pass-

engers to load fairly well three or four ordinary cars; the

motorneer may forget to, oil either the car or motor, he

may reverse motor accidentally or purposely to avoid an

accident: these and many other causes require of an arm-

ature more work than it is capable of. hence a burnout.

On the other hand, the armature itself may be at fault; an

armature such as we use to-day consists of a shaft sur-

rounded by a metallic core. Around this core is wound
the best insulated wire, each coil terminating at the same
end of the armature and being attached there by means of

solder or screws to the bars of commutator. The shaft of

the armature will in a few years become worn by its bear-

ings, and it would be well to have bushings or sleeves

placed around shaft at those points, such as the Thomson-
Houston company use, which sleeves can be removed. As
there is no wear to the core, and as the commutator can

be renewed when worn down, which ought not to occur in

less than two or three years, an armature should then have

as long a life as one could desire, were it not for the coils of

wire. Where these coils cross around the head of the arm-

ature they chafe on each other and destroy their insulation.

Where they end at the commutator they loosen; by an ex-

cessive load or careless driver they burn out. It may be

possible to repair the armature by rewinding one coil or by
refastening the loose ends, and even when a deep coil is

burnt the total rewinding with new wire should not cost

but forty or fifty dollars. Could we but prepare for the

bum-outs by having the car on some side track near the

repair shop where it would not inferfere with our running

time or cause a hindering of cars, we would not feel so ag-

gravated, but it happens invariably at the time we need

the cars so urgently. We can watch our gear and bear-

ings, and when worn they may be replaced at our conven-

ience or at night, but an armature gives out without warn-

ing. It is on this account that those systems advocating

but one motor to a car, must give us positive assurance of

no burn-outs, for were it not for the double motor now so

generally in use we would see crippled cars being towed

into the shop greatly to our discomfiture. In the matter

of minor details such as cables, terminals, trolleys and
gearing, the electric manufacturers have made the greatest

improvements during the past eighteen months, but so far

as we can obtain information based on actual facts, there

has been but little improvement in the armatures. The
Edison company has recently announced a new armature,

but we have been unable to learn what results it may
show.

The switch-box, such as used by the Sprague-Edlson and
Westinghouse, is an apparatus, that, if given proper care,

so as to keep the brass plates and buttons smooth, ought

not to cause much trouble. It is arranged so as to distribute

the current through different parts of the magnets or the

motor according to the degree of speed or work required.

It is somewhat in the way of passengers when the platform

is overcrowded. The rheostat used by the Thomson-
Houston company is out of the way, being underneath the

platform, although it is burnt out occasionally and dam-
aged by rain leaking through the platform; these defects

should be easily overcome. It is claimed that owing to

the use of the rheostat of the Thomson-Houston company
and the resistance coils as used by the Westinghouse com-
pany, that the cars start more easily and without jerking,

and that the motor is less liable to burn out, as they avoid

throwing in an excess of current. The first claim is true,

but we cannot find evidence to support the latter claim.

On the other hand, it has been claimed that motors using a

rheostat require on an average run from 15 to 20 per cent,

more power than the Sprague-Edlson motor. It does not

necessarily follow that this is due to the rheostat; it seems
likely that it is due as much to a difference in the winding

of armature or fields. It would b2 most desirable, there-

fore, to ascertain from our various members the actual

number of burn outs of fields and armatures, of both varie-

ties of motors, and at the same time the average power
used per car. This cannot be obtained by writing for re-

ports, as many roads do not keep an exact record, or will

not report the same. The grades of roads must be consid-

ered, the car mileage, and loads carried, also the system or

manner with which motors are repaired and cared for.

This is a matter of the greatest importance. Our fuel

costs about Si per car per diem, and our repairs over $1.50
per car per diem. If we can save 10 per cent, on fuel

each day by giving up the rheostat we do not want to do

it at the expense of adding 25 per cent, to our repair ac-

count which, we all know, is too large already. As an ex-

ample of the approximate cost of repairs I give the cost of

four 30-horse power Sprague cars for the six months ending

Oct. I, iSgo, each car making ninety miles a day, a grade

1,900 feet of 9 to (y^ percent., one 300 feetof 5 per cent.,

one 300 feet of 8 per cent.

Mechanical.

3 Bronze intermediate pinions, at $14 $42 00

3 Steel
" " at $9 27 00

8 Steel armature *' at $7 56 00

4 Intermed'ate Gear, at $1 1 44. 00
2 Main Gear (ax't). at %\(y 32 00

6 Axle, brasses, at ^.50 27 00

S Shaft Bearings, at ^. 50 36 00

12 Armature Bearings, at ^2.75 32 00

Total $296 00

Electrical.

iSo Carbon Brushes, at 10 cents $18 00
6 Trolley Wheels, at $i..:5 7 50

3 Field Magnets, at $20 60 00
6 Armatures repaired, at $35 00 210 00

S295 50
For Labor:

2 Motor repair men, at $50 per month 600 00

Total $1,191 50

Average per diem, per car. !ji.62

There are other minor repairs that would increase this

about 20 cents a day.

The fuel is sawdust and slabs, at I1.30. This fuel is

about equal to screening or slack at $l.50aton. A greater

number of cars would reduce this fuel account per car.

During the six months the expense on the overhead line

was less than ^25 on five miles of line.

We have learned of an eight-car road running at $1 per

car for fuel, another six-car road at go cents per diem per

car. We do not believe in any case that the fuel will equal

the cost of motor repairs. The first year of operation must
not be taken as a fair estimate. The prices for gear

and bearings, will vary considerably from those given above.

Some axle brasses cost %% while those above are given at

$4.50. Aluminum or some such compound may be mixed
and used to decrease the cost and increase the durability

of bearings. It was sold a few years ago at $3 and up-

ward per pound, now at $1, and it is stated can be pro-

duced for 20 cents per pound.

In the matter of gear the Westinghouse company has so

boxed the same that it can run in oil and grease; this must
undoubtedly add much to the life of the gear and pinion,

and at the same time practically deaden the noise. Whether
this boxing will stand the wear and jar, time will best dem-
onstrate.

The following report of a road operating Thomson-
Houston motors is most valuable in showing the propor-

tion of cars disabled from electrical and mechanical causes.

During fourteen consecutive days in July, 1890:

Disabled.

Equipped. Operated. Electrically. Mechanically.

286 150 to 200 o 15

2S6 150 to 200 o 12

2S6 150 to 200 2 12

2S6 150 to 200 5 8

286 150 to 200 o II

286 150 to 200 3 II

2S6 150 to 200 3 9
2S6 150 to 200 I 10

2S6 150 to 200 5 7

286 150 to 200 2 II

286 150 to 200 2 15

286 150 to 200 2 13

286 150 to 200 I 12

2S6 150 to 200 o 12

26 158

In seven consecutive days in August:

Equipped. Operated. Electrically. Mechanically.

30S 150 3 10

308 150 5 II

30S 150 o 9
308 150 4 7

308 150 o 5

308 150 4 5

308 150 I 8

17 55

During seven consecutive days in September:

Equipped. Operated. Electrically. Mechanically.

312 150 2 3

312 150 5 3
312 150 3 2

3"2 150 3 3
312 150 o 5

312 i.so I 4
312 150 I 4

15 24

From this it appears that in July about i per cent, of cars

operated were disabled each day from electrical causes, and
about 6 per cent, from mechanical causes, and this during

a period of extraordinary heavy business.

During the August period the electrical trouble appears

to have increased slightly in excess of i per cent., and the

mechanical decreased to about 5 per cent., and in Septem-

ber the mechanical trouble decreased to about 2 per cent.

This decrease was probably due, in some degree, to a

lighter business and less mileage. As the report does not

state the nature or degree of the electrical disabilities, it is

not fair to assume that they were all due to crippled arma-

tures, but we can deduce from it that a car ought to run

100 days without electric repairs.

The Discussion.

After the reading of the report, the association ad-

journed to meet in the evening in executive session, at

which it is understood that there was some discussion in-

volving the cost of operation and repairs of electric rail-

roads. The general testimony, however, did not vary

much from tliat given in the report above.

George W. Mansfield of the Attleboro electric road ad-

dressed the meeting as follows: I came here, like many
others, to listen and learn. I am a director in the road, and

take a deep interest in its operation, but I cannot give you

any specific and accurate figures in regard to the cost of

operating ihe road, either for power or repairs to the mo-

tor. We hire our power, and are in one of those unpleas-
ant predicaments that no doubt many other electric railroad
men have found themselves in when they came to pay an-
other concern for the power supplied to their car. Some
of these companies want from three to five dollars per day
for the first three or four cars, and perhaps fall off fifty

cents per car thereafter. I have even heard that one
company wanted eight cents per car mile. I doubt not
that in the East and in a 'great many other places they are
paying in the neighborhood of from four to seven dollars
on small roads of from four to seven cars, the cars mak-
ing in the neighborhood of one hundred to one hundred
and twenty mi-es a day. I do not know but that in some
cases the electric light companies are warranted in making
such a charge. They may have to pay four dollars
and a half or five dollars a ton for coal, and I

know that electric railway managers get all they can out of
their electric cars. When an electric car has to climb a
grade of eight or nine per cent , with perhaps ninety or
one hundred passengers on it, there is a pretty severe strain
on the steam engine; and perhaps at the time' it gets up 01
half-way something necessitates the current being cut off
and the brakes applied, and then the car starts again under
these conditions. The indication of the steam engine on
one car under these conditions has run as high as seventy-
one or seventy two horse power. In Albany, on the Cap-
itol Hill, they stop half-way up the grade, about an eight per
cent. , and they have very heavy traffic, too. In a generalway
it has been my experience that the cost of operating an
electric car per mile is about three cents, the mileage be-
ing in the neighborhood of one hundred and ten miles, not
to exceed one hundred and twenty or fall below ninety. I

make that provision since I know of some roads running as
high as one hundred and sixty miles, which is an excessive
duty to impose on the car. If the manager of such a road
permits it, and he has to pay ten cents per car mile on re-

pairs, it is nothing more than he ought to do. I say in the
neighborhood of one hundred and ten miles, and under
average conditions, perhaps grades of five per cent., under
these conditions and counting simply the maintenance ex-
penses, meaning the oiler, wipers or cleaners, grease, re-
pairs to all the electric apparatus on the cars including
even the truck, and not including any fixed charges or any-
thing of that kind at all, the cost of operarion can be re-
duced on many roads to about three cents per car mile.
On small roads it costs more, perhaps four or four and a
half. The whole matter is very largely a question of
brains on the part ofmanagers of electric roads; and so far

as my observation goes there is somewhat of a want in
that direction. By brains I mean an intelligent mechan-
ical inspection of the car and maintenance of the electrical

apparatus. On this account largely it is difficult for any
man to give at this time any accurate figures in regard to
both the operating expenses and repairs of cars and at the
station that would be applicable to all roads.

R J. McCarty, superintendent of the Metropolitan Street
Railway company of Kansas City, read a paper and spoke
at consideaable length on the comparative cost of operation
of horse, electric and cable roads. His statistics showed
that the cost of operation of a ten-car road would be the
same by electricity or horses; that when the number of
cars was above ten the road could be operated more
economically by electricity, and that when the number
reached fifty cars and upward, he considered the cable to
be the most reliable and economic.
The meeting on Thursday morning was. on motion,

open to all interested, and a special committee was ap-
pointed to apprise the representatives of the different elec-

trical systems that an opportunity would be afforded them
to address the convention.

D. H. Bates, vice-president of the Accumulator company,
read the following paper on storage battery street cars:

The Edco Storage Battery Street Car.

by d. h. bates.

The horse is a noble and extremely useful animal, but
he seldom combines high speed \.ith great endurance. The
fast trotter is made to run his mile in from two and a
quarter to three minutes, but he does it only on rare oc-

casions and is well fed and cared for between times.

It was not until yesterday, when Mr. Odell's very inter-

esting paper was read, that I had any idea of the innu-
merable obstacles to be surmounted in first securing a per-
fect street car horse and second in maintaining him in a
constantly efficient condition.

Judging from the expressions of a large number of
street car men with whom I have talked on the subject of
storage battery cars, I have inferred that your street car

horse was ready for continuous hard work at all hours of
the day or night; that it took no time to change horses at
the end of a trip and that you only fed them at night after

a sixty-mile run, and that oats and hay were always
cheap.

For all these or like requirements must be met with in

our storage batteries, if they are to satisfy the average
street car official.

But when we undertake to show that the energy req-

uisite to propel a sixteen foot car with its average load of
passengers at the horse car rate of speed must be increased
100 per cent, if the speed be doubled and that the cost of

producing that increased energj' by whatever means you
employ must necessarily be doubled, the scientific fact is

perhaps admitted, but if storage batteries are the medium
it is always taken for granted that they ought to do double
the service at half the cost.

The overhead systems in operation throughout the
country have demonstrated to you, gentlemen, the fact

that electricity is not the coming power but the power
already come The mileage of street roads in the United
States which in June, iSgo, were operated electrically is,

according to the eleventh census, S.26 per cent, of the en-
lire mileage, but omitting filty-nine cities the proportion
runs up to 25 per cent. This means one of two things,

either that as a rule the authorities of our large cities will

not allow overhead poles in the street, or that street car
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managers prefer to await the result from the use of the

electric system on a small scale in the towns and smaller

cities before introducing- it in the cities on a scale of

greater magnitude.
The overhead systems aheady introduced in many

places have so far improved upon the horse and mule that

the public once given rapid transit would not go back to

slower methods and are clamoring everywhere for such
facilities.

You street car owners and representatives, however,

must look at the resultant in the matter of co^t per car

mile and net profits, and before some of you yield to the

loud demands of the public for rapid transit by adopting
the overhead system we beg of you to carefully consider

the merits of the storage battery.

It will propel a car just as fast and just as efficiently

with all that that implies as the trolley system. Every
word that can be said in favor of the trolley system ap-

plies equally to the storage battery.

A storage batter)' car is capable of much work that a

trolley car can not accomplish.

Storage battery cars can be introduced gradually one or

two at a lime in connection with horse cars, cable cars or

trolley cars.

We have already had proposals from a cable road for a

few cars to be run at night when the cable could only run
at a great proportionate expense, and from a trolley road
where an extension was needed on a route that did not

permit of trolley poles.

Storage battery cars can be run over any track or

route where a horse car can be run, thus avoiding

blocks in cases of fires, processions and other obstruc-

tions.

Transfers of cars can with this system be made from
one road or route to another in cases of necessity or con-

venience in handling an unusual traffic.

In cases of breakdown at power station during hours of

heavy traffic, storage batterj' cars could run for two or

three hours with the 33V P^r cent, reserve always remain-

ing in the double set of batteries.

Now, as to the figures relating to the battery system.

What is the cost of a storage battery car plant? What
does it cost per car mile to maintain? What does it ct>st

per car mile to operate? Let us take a unit of fifty cars:

Fifty cars at $1,000—§50.000; storage plant engine, nomi-
nally Soo-horse power (triple expansion), $12,500; 500
nominal horse power boilers, 50 per cent, margin, $10,000;

50 sets of car motor equipments each consisting of two
15-horse power slow speed motors capable of being exerted

up to 20-horse power each for brief periods with dust

tight covers, gearing and motors running in oil; starting,

regulating, reversing and speed, switches, lamps, signals,

batteries, etc., complete, $249,400; central station equip-

ment, including dynamos, rheostats, switches; reserve

batteries, shifting appliances, etc., complete, $128,400.

The grand total will be $450,300— say $9,000 per car

for everj'thing except buildings, road bed and tracks.

Maintenance Per Annum.

Steam plant. 10 per cent $2,250
Cars, 10 per cent 5,000

Electric plant exclusive of batteries, 10 per cent... 21.500
Batteries, 20 per cent 31,680

Shifting appliances, 5 per cent 200

Total maintenance per annum $60,630
Maintenance per car per annum - $1,212.00
Maintenance per car per day- 3.32

Maintenance per car mile (on basis of 120 miles per

day), 2^^ cents. With a smaller run the wear and tear

would, of course, be reduced.

Power Plant and Cost.

Horse power required 500
Time required for producing such power.. 18 hours.

Total horse power hours 9,000
Coal per horse power with triple expansion

engine 2 lbs.

Coal per day iS,ooo or 9 short tons.

Coal being estimated at $3.00 $27.00

Labor.

One chief engineer $4 00

Two assistants at$2.50 5 00
Two firemen at .$2.00 4 00
Two assistants at $1.50 3 00
Six shifters at $1.50 9 00

One electrician 4 00

Two assistants at $2.50 5 co

One dynamo man 3 00

Total labor $37 00

Supplies.

Water per day $5 00
Oil and waste 2 So

Appurtenances and miscellaneous. ... , 2 80

Total supplies $10 60

Recapitulation and Summary.

Fuel per day $27 00

Labor per day 37 00

Supplies per day i o 60

Total cost per day for operation 74 00

Cost per car day for operation i 48

Cost per car mile for operation oii'im

Cost of maintenance per car mile '^^rm
Total cost of maintenance and operation per

car mile 03iVtt

The following are some of the conditions fulfilled by this

company with its storage battery cars.

Each car will be delivered in first-class order with appli-

ances for keeping it well under control and for readily op-

erating it with such skill as would be possessed by an intel-

ligent car driver after suitable instruction.

Each car will be run fifteen miles an hour on a straight

level and suitable track in good order when carrying fifty

passengers, or an equivalent weight not exceeding 6,000

pounds.
Each car with the above load will ascend grades not ex-

ceeding 5 per cent, and not longer than 500 feet at the rate

of at least five miles an hour.

Two sets of batteries per car will be delivered, either of

which, when fully charged will be capable of propelling

a loaded car on a straight level and suitable track for

a distance of sixty miles if required when it shall be
replaced by the reserve battery which meanwhile shall

have been fully charged. Each battery can be charged
while its alternate is being used. As a matter of policy,

we advise retaining one-third of the charge of the battery,

as a reserve for emergencies.
The batteries when treated according to printed in-

structions and their parts renewed as required will remain
in an efficient condition.

We have already touched upon some points of advan-
tage in the storage battery traction over the trolley system.

We will now refer to the inherent defects of the trolley

system which do not pertain to storage traction.

1st. The disfigurement of streets by double lines of

poles and trolley wires, with cobwebs at every curve.

2d. The frequent interruption of the entire system
by a break-down at the power station or in the feeder

wires.

3d. The great and sudden fluctuations in the load

which make such break-downs of the power plant extreme-
ly frequent, many such break-downs having already oc-

curred. With trolley and cable lines, the extremes of no
load and full load are reached suddenly from one to a dozen
times every five minutes. This is not only destructive to the
machinery (steam, electric and cable) but frequently causes

a break-down of the whole line, involving heavy outlays"for

repairs, serious loss of revenue and dissatisfaction on the
part of the public.

4th. Bad economy in the power station due to the fact

that maximum power must be provided in the engines and
dynamos instead of the average power as provided in the

storage system, causing the engines with the trolley sys-

tem to run with an average of about half their load and
therefore uneconomically; with storage battery traction the
engines and dynamo run with an even and unfluctuating

load continuously, giving the best possible economy of

coal and increasing the life of the plant.

5th. Economy and inconvenience of operation as com-
pared with requiring an expenditure of energy in all portions

of the line, even though but one or a few cars may be run-

ning. For suburban roads and all night runs this feature

is of special importance.
6th. Liability of generators and motors being burned

out by lightning passing through the bare trolley wires

through the motors to the ground.
7th. Liability to motors burning out with the high volt-

age current.

8th. The business public is inconvenienced by the de-

rangement of the telephone service due to induction and
leakage from the trolley lines to such an extent as to make
the telephone service useless and dangerous.

Last and perhaps most important at least to the gen-
eral public the trolley system requires a current of high
potential conducted along bare wires extending over the

entire route of the line, always liable to contact with elec-

tric light, telegraph, telephone, district messenger, fire

alarm and police alarm wires, the system thus being a con-

stant menace to life and property throughout the city.

Contact with any foreign wire may lead to a conflagration

such as destroyed immense values of property in Lynn and
Boston within a year, and death to horses and human be-

ings, numerous instances of both having been frequently

reported in the public prints.

Therefore we feel warranted in asking street car com-
panies to give storage battery traction, which possesses

none of these disadvantages, and involves none of these

dangers, a fair trial under reasonable conditions and under
the supervision of men experienced in the various branches
of engineering involved in the business, and who have had
nine years' experience in the manufacture and use of stor-

age batteries.

The Discussion.

Mr. Richardson, of Brooklyn: I understood the gen-
tleman to say that the storage battery car could run fifteen

miles an hour for four hours; and that it takes as long to

charge the battery as it does for the battery to work.
Mr. Bates: You are correct.

Mr. Richardson: There lies my great doubt as to its

practicability on a road that wants to run fifty cars three

minutes apart.

Mr. Bates: By a suitable provision of alternate batter-

ies that is accomplished easily. One of our cars has been
in daily operation in Dubuque for sixty days, and we are

now equipping the road with six cars.

Mr. Richardson: How long does it require to take

out one set of batteries and substitute another.

Mr. Bates: It depends largely upon the skillfulness

of the men employed; from one and a half to three min-

utes.

Mr. Richardson: What do you base your calculations

upon as stated in your remarks; from actual figures that

you have, or by approximation ?

Mr. Bates: From figures which we have very careful-

ly prepared, and which are approximately correct, based
upon ten thousand miles of service with our three cars.

Mr. McCartv, of Kansas City: How many horse

power per car is required ?

Mr. Bates: It depends upon the number of motors we
put out; ten-horse power is about the amount of steam

plant we require per car.

Wenstrom System.

A. H. Chadbourne, representing the Wenstrom
system addressed the convention as follows: Nearly ever^'

year there is brought to you something new in this line.

This year we come before you with something that is a
novelty. I think it is generally acknowledged that it is

desirable to have a slow speed armature in a street car
motor, and that the motor should be reduced in weight as
much as possible, and if possible a device provided where-
by the armature could be allowed to run free at all times
without relation to the car speed. We accomplish these
results in a very satisfactory way. We expected to have
had a car in operation here, but owing to delays at our
factory, have not been able to do so. We have a cast of
our field magnets here. It is cast solid. The machine is

twenty-five-horse power. The fields are cast in one solid

piece of mitus metal. The speed of the armature is four
hundred revolutions a minute, developing twenty-five-

horse power. The metal is cast in s'lch a way that it has
nearly the same properties of wrought iron, and has the
advantage that it can be welded. The wires instead of
running over the periphery of the armature, run through
it, and the external portion is turned down true, so that it

presents a plain surface. The advantage of this is that it

is impossible to have the wires spread or thrown apart.
Another feature of the motor is the method of connecting
the wires on the commutator. Sometimes there is a great
deal of trouble with these connections by reason of the
solder melting. We have no road in operation yet. but
will have in operation at Pottsville, Pa., by the first week
in November. We also expect to have a motor in opera-
tion in Baltimore very shortly. Our construction is not
unlike other companies in its detail, the overhead arrange-
ment of wires being the same. You know what the trol-

leys are. The generator is unlike those with which you
are familiar. It is a machine that works at slow speed.
We also have a patent connection between the armature
and the commutator. It runs at four hundred and twenty-
five revolutions per minute, developing sixty-seven and a
half horse power, running perfectly cool. A peculiar
feature is that their construction is such that they utilize to
a greater extent than any other machine the magnetic
qualities which are generated in it. Another point is the
gearing. You are all familiar with the ordinary gearing.
We have a gearing which we are prepared to put under any
system. It is an inexpensive gearing to buy, and it is eco-

nomical to operate. It is a gearing with wooden teeth and
has a removable rim, which is absolutely noiseless; and we
have reduced the point of wear to the cheapest part of the
gear, the teeth. No matter how small the accident, if one
of the teeth breaks, the gear is gone. There is no reason
why our gear should ever break, and the wooden teeth will

last anywhere from four to sis months, in accordance with
the work. In Atlantic City they ran all summer long.
The manager there stated that the gears had done excellent

service. We use this gear on our system, and will put it on
any other. Another point is, that owing to the slow speed
we do away with the intermediate counter shaft, and con-
sequently that does away with two bearings and two gears.

We gear direct from the armature to the car axle. There
is another feature worthy of your attention, and that is the
method by which we allow the armature to run at full

speed at all times. TJie amature is started up, and the
gear runs freely; the rim revolves freely around the axle and
is connected to it by a system of hydraulic gearing. It is

by the operation of the oil in the gear that we get the differ-

ence of speed in the armature and car axle. The oil is

forced up from one part to another and when the valve is

open the rim will run free. If the valve is half way open
you will get a variation of speed.

Mr. Henry, of Pittsburg: Do you propose in that

machine to do away with the intermediate gearing en-

tirely?

Mr. Chadbourne; Yes, sir.

Mr. Henry: In that way you get rid of one-half the

machine under the car ?

Mr. Chadbourne: Yes, sir. We do away with a large

factor in repairs. It is the high speed of the street car

motor that makes the trouble with the gearing. If your
intermediate gear only ran one hundred and twenty-five

revolutions, it would be a very simple matter to keep the

gears on. In a slow speed machine much of this trouble is

overcome, and it is acknowleged to be a very desirable

thing.

Wheless System.

Malone Wheless, of the Wheless Electric company,
addressed the meeting as follows: We have a system in

Washington that differs in no respect from the other sys-

tems, except that we carry our cars by an underground
cable. It extends the whole length of the road, and feeds

from the sections which are laid in the conduit in the usual

way. The sections of the conduit are carried along, and
at every three hundred feet, more or less, as occasion re-

quires, switch boxes are put in. These are about sixteen

inches square, and laid between the tracks in double

tracks, or between the rail and slot rail for single track

roads. The object of these switch boxes is that when the

car comes along they automatically connect the cuirent in

the cable with a given section. Suppose we have a mile of

road, there is a mile of cable laid by the side of

the track. From that cable at every three hundred feet is

laid a feeder that furnishes current for one insulated section

of conduit wire. The conduit wire is at all times dead;

there is no current in it. The current at all times is in the

cable, and when the car comes on to a section a device at-

tached to the car acts in conjunction with the switch-box,

and the result is that the connection is made from the cable

to the wire in the conduit. The car instantly receives the

current and passes over that section and on to the next,

when the passage of the car off the section releases the

armature in the switch box, and as a consequence the sec-

tion is cut out. The "cutting in" is adopted because put-

ting a continuous conductor in a conduit has been found
inexpedient, for two reasons. The first is the escape. I

believe it is impossible to take a continuous conductor ar.d

transport it through five or six miles of conduit, and not

have such an escape, no matter how well insulated it may
be. The other reason is, the liability to short circuit The

(Continued on page 225.)
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In another column )i. E. Sunny's paper on
"The Central Lighting .Station a.s an Invest-

ment," is presented. This paper was read at

the opening meeting of the Chicago Electric

Club. As might naturally be e.\pected the au-

thor looks with favor upon electric lighting en-

terprises. He takes a conservative view of the

question, though, and points out a number of

mistakes which are often made by projectors of

central lighting .systems. Underestimation of

the development of the service he consid-

ers one of the gravest mistakes which have been
made. "With the one possible e.\ception of the

telephone," says Mr. Sunny, "the future of no
business has been more greatly underestimated
than the electric light."

Referring to the non-dividend paying plants,

attention is called to the station in which,although
well designed and substantially built, there has
been no provision made for an indefinite exten-

sion. "Is it not, wise, therefore," continues the

writer, "to pattern after the most substantial

and permanent institutions of the time, and
build not for the present and immediate future,

but for twenty-five or more years ahead of us?"

Mr. Sunny also points out one pertinent fact

which the alarmists who croak about the dan-

gers of the electric light, might consider with

profit to themselves and others. The fact re-

ferred to is that the development of

any great agency for the benefit of the

community, calls for our tribute in the shape
of annoyance, loss and injury. If we study

the progression of the various existing

public corporations and, as Mr. Sunny states,

analyze the advantages and disadvantages
growing out of the service they perform, we will

find this true in every instance.

A DESCRIPTION of the electric fountain in

Lincoln Park, Chicago, is presented in this

issue. The apparatus employed is quite sim-

ple. .\ number of arc lamps with horizontal

carbons and each provided with a parabolic re-

flector is located in a vault or cavern beneath

the fountain pool. Openings covered by plate

glass and inclosed by brick spouts, permit of the

upward projection of the light into the streams of

water and spray. By means of colored glass

slides interposed between the lamp and the

lower openings in the spouts, a great variety of

beautiful combination effects are secured. To a

number of electricians the equipment will seem
to contain few novel features. To the general

public in Chicago, however, "Yerkes electric

fountain" has been an object of considerable

curiosity, and on this account an accurate des-

cription of the electrical apparatus employed
cannot fail to be of interest.

The report of the ninth annual convention of

the American Street Railway association ap-

pears in this issue. The meeting was the most
largely attended and most interesting conven-
tion in the history of the organization. The
cause of the great interest in the convention is

not difficult to find. The fact that street rail-

way men are at the present time vitally inter-

ested in securing all possible information in re-

gard to electric railways and their operation

affords the reason for the large attendance.

"Very little was heard of the horse car; scarcely

any interest was shown in the cable; the electric

system constituted the one absorbing topic of in-

terest. The exhibits, which are described some-
what in detail in the convention report, were
almost wholly of electrical apparatus. It was
a significant fact that the manufacturers in their

circulars particularly emphasized that their

wares were adapted for electric cars. The maker
of wheels stated that his product was especially

suitable for use on electric railways, the manu-
facturer of trucks, heaters, rails, brakes, tools

or any device asserted that the peculiar feature of

his appliance was its adaptation for employment
in connection with electric cars. There is at

the present time apparently no general appa-

ratus, if the circulars of exhibitors warrant an

inference, specially made for any system except

an electric railway. Manufacturers have, it is

manifest, appreciated thoroughly that electricity

furnishes the only means of moving street cars,

and are shaping their course accordingly. The
report shows what an amount of time was de-

voted to the consideration of electrical topics

in the convention. President Lowry's address,

which is referred to in another paragraph on
this page, was devoted mainly to a consideration

of the electric railway. Representatives of the

several electric companies were invited to ad-

dress the members, an opportunity which they

were not slow to grasp. Their remarks brought
out the advantages of electrical propulsion in a

very striking manner. The visitors were enter-

tained at Buffalo in a most hospitable manner
by the local street car companies, and the con-

vention will be remembered as one of the most
instructive and enjoyable in the history of the

association.

One of the most instructive papers read at

the convention of the American Street Railway
association at Buffalo last week was that of W.
L. Allen, whose subject was "Electric Motive
Power Technically Considered." The paper,

which is presented in full elsewhere in this issue,

is well worthy the careful perusal of those en-

gaged in the manufacture and installation of

electric railway apparatus. Dr. .Allen considers

the subject from the standpoint of a street ear
man, and his criticisms are the result of his ob-
servation of electric railways, considered not as
an installation of electrical apparatus, but as a
system useful for transporting passengers, .Vs.

a preliminary the author states his unqualified
indorsement of overhead construction. Such a
system involves, he says, so little danger and
trouble that, as far as street railway men are con-
cerned, there is no need for the abandonment of

poles. The real interest in the paper centers in

Dr. Allen's treatment of the problem which he
states interrogatively, "What can we do to keep
our motors out of the repair shop?" He does-

not answer the query, but he gives considerable
statistical information going to show that the
problem is one to which a great amount of at-

tention should be devoted. "We want," says Dr.
Allen, "gear and pinions to be wide and heavy
enough not to break. We want gear of some
material that will be reasonably durable and at

the .same time noiseless." He desires an arma-
ture which will not burn out at the worst possi-

time. Unquestionably there has been a vast

improvement in mechanical construction in elec-

tric railway work during the last year so that

every plant is far more durable and will stand
far better the rough usage to which it is daily

subjected than ever before. The tendency is

all in the direction of making the mechanical
work better, and there is less desire to make
startling electrical innovations. We have na
doubt, therefore, that Dr. Allen's problems wilt

be solved, and that the operation of an electric

railway will be as perfect as human ingenuity
can make it.

The address of Pre^sident Lowry at the con-
vention of the American Street Railway associa-

tion at Buffalo was an unqualified indorsement
of the electric railway system as used both in

large and small cities. Mr. Lowry has given
the best possible evidence of his belief in elec-

trical propulsion by his decision to equip elec-

trically the extensive street car systems in Min-
neapolis and St. Paul, This decision was
reached, too, after the company of which Mr.
Lowry is the president had already purchased
a large amount of material for cable construc-

tion. Mr. Lowry stated that his conviction that

electricity on railways was the best system was
so strong that he thought the Buffalo meeting
would be the last at which the association would
seriously consider horses for the operation of

street railways. Mr. Lowry did not wholly
throw over the cable. He thought it useful

when the heaviest grades were to be surmounted.
Of the growing demand for rapid transit in

cities Mr. Lowry had this to say; "While muni-
cipal corporations in the larger cities for man)'
reasons are slow to grant new privileges to cor-

porations and in the case of electri-

city they are very closely scanned and
criticised, it will soon become self-

evident that a municipal body can grant

no greater boon to its middle and labor-

ing classes than to provide them with the means
of rapid and cheap transportation to and from
homes in the suburbs, where they can live under
a clear sky and in a health-giving atmosphere.
When the people of a city understand clearly the

great benefits of rapid transit, by electricity or

other improved motive power over horses, they

will demand that their city authorities grant

such rights as will enable street railway compa-
nies to operate by the most improved methods."
Electric railways have already in many cities

accomplished the results of which Mr. Lowry
speaks, and the laboring classes have been en-

abled to purchase homes where real estate was
cheap in parts of a city in which, on account of

time consumed in travel to and from work it was
previously impossible for them to reside. When
this fact is more generally appreciated public

opinion will force many a common council into

granting franchises now for some trivial reason

withheld. The street car companies, however,
Mr. Lowry said were bound, as the public fav-

ored its projects, to provide for patrons the best

cars, to make the best construction and supply

the road with the best and most modern appli-

ances. The last requirement, in Mr. Lowry's
opinion, would unquestionably include an elec-

tric equipment.



October 25, 1890 WESTERN ELECTRICIAN. 225

( Contin tiedfrom page 223.)

advantage we found in cutting our wire in sections was

that onlv a certain section was charged with current, and

consequently a short circuit could only occur at the point

where the car was. This constitutes about what our

undeiground system is; it is simple, and does not exceed

in cost the ordinary conduit, or very little more. Our
overhead system is a duplicate of the main feature of our

conduit system. We feed in sections. The overhead line

is dead at all times, and there is no way in which a person

can receive a shock from it. I shall be glad if the gentle-

men present would come to Washington and see our sys-

tem.
Jl'Liex System.

Knight Xei-tel of the United Election Traction com-

pany of New York spoke as follows: It is unnecessary for

me to say anything regarding the value of storage battery

traction. After the very apt remarks made by my friend

of the Accumulator company I will simply give concisely

our results in operating ten storage batteries cars on the

Madison avenue line in New York.

The equipment of each car consists of loS Julien ceils

in 12 irays. and g cells in each; total weight 3,600 pounds.

The motors in use until recently, and on the old cars now
running, are of the Thomson-Houston type. We have

now constructed a motor especially adapted to this class of

work, and which is now being put on this line. An esti-

mate of cost of operating has been submitted to you by an-

other company based on the performance of 50 cars. Our
experience with 10 cars in actual operation over an ex-

tended period, which by the way, is the largest storage

plant in this country, and next to the largest in the world

is as follows: The generating plant requires 3-horse

power per ca^. For ten cars fifteen batteries are necessary.

The rate at which the battery is charged is one and one half

hours, for two hours' discharge. One charge is adequate

for a run of forty miles on a level track. With the old

cells and the old type of motor, these ten cars were

operated at to. 6 cents per car mile The life of the existing

plants of the battery, at the present rate of disintegration,

is at least three years. It is generally conceded that the

reasons storage batteries have not been applied mpre ex-

tensively, are lack of confidence in the endurance of the

batteries and litigation on patents.

We are prepared to demonstrate to you practically the

life of the "batteries, and the question of patents has been

greatly cleared by the final decree, giving Chas. F. Brush

of Cleveland a fundamental award of priority.

Our batteries are manufactured under the patents of

Brush Julien, Morris, Salome and others. We are now
equipping a road in Indianapolis, Ind., on this system.

Our company also furnishes overhead equipments and we
shall be pleased to have any member of the convention

visit the plant at Madison avenue and the other roads

equipped by us,

Mr. Graham, of Baltimore: Can you teli me the num-
ber of miles per day each car runs?

Mr Neftel: Eighty.

Mr. Graham; The ma.ximum grade?

Mr Neetei.: The maximum grade is about five and a

half cr six per cent. ; there is a very severe grade for a

short distance on one part of the road between Seventy-

second and Seventieth streets going down.

Mr. Graham: What is the length of the grade?

Mr. Neftei.: About two blocks.

Mr. Graham: Do you ever run on a grade higher

than five and a half per cent.?

Mr. Neftel: Yes, sir; there is one grade which is

seven and a half per cent. The motors will go up that,

but, of course, it discharges the batteries very rapidly,

when you subject them to such heavy work.

Mr. Graham: Is the car capable of ascending any

usual grade, say ten per cent,?

Mr. Neftel: Yes, sir; it is simply a question of dis-

charging the batteries.

Mr. Henrv: When you say ten cents per car mile,

what is included?

Mr. Neftel: Everything except the conductors and

drivers. Of course, there is a reasonable amount for the

repairs of the motors.

Short System.

T. Potter of the Short Railway and Brush] Electric

companies said: The Brush company, as you know, has

been building dynamo machines and electric batteries for

many years and it recognized that electric street railway

work is the severest to which the dynamo can be put. In

starting out in our electric railway work we aimed to build

a dynamo thatwould stand the rough work,with as few fail-

ures as possible; and in the next place to make the delays

incident to such failures as brief as possible, and the repair

work simple and inexpensive. We claim that with our

motor we have reached a high point of perfection in these

respects. Our motors differ from others mainly in the type

of armature. We use a ring instead of the usual dram type

of armature. There are many advantages that we obtain

by the use of this type of armature. The bobbins or sec-

tions of the armature are all independent, and in case of

any bum out or trouble, it would be confined to a single

bobbin. Again, we get a very great diameter of armature,

as compared with others, and are enabled to use larger pin-

ions and save greatly in wear. As a matter of fact, since

the beginning of the present year, we have never burnt out

a field magnet or armature coil in actual service. This will

be confirmed by any road operating our system. Another

feature is the insulation of the motor entirely from the

framework of the car and from the ground. We believe

that a great deal of the expense and trouble is due to the

grounding of the motor, the bursting through and burn-

ing out of armatures, fields and commutators. This insu-

lation is carried to the gears. We make them with an in-

sulated web to deaden sound, and use steel pinions and

steel gears, steel axle gears, and overcome the noise at the

same time.

Birmingham Street R.\il\v.\y System.

W. J. Carrutiiers Wain, president of the Tramways
Institute of Great Britain and Ireland, said: "I came to this

country with the hope of learning as much as I could about

electric traction in America. What I want to know is the

item of depreciation and repairs; and the amount to be set

aside as an annual sinking fund for depreciation, which
must inevitably ensue. It has struck me, not only in this

assembly but in many others, that figures, after alt, are

rather delusive. No man was satisfied with the system of

tramway traction in Europe, up to within the last three or

four years. We had leased a line from the Birmingham au-

thorities, with the proviso that it should be operated by
cable; but there was not enough business to make that

system profitable. Electricity appeared to be the only v^-
ible raotivepower; and in November, iSSS, there was tried

upon the Birmingham Central Tramways an electric motor,

which was designed upon the Jullien system by Thomas
Parker and myself.

"The directors of the Birmingham Central Tramways
company permitted the experiments to be conducted upon
condition that the electric motor to be used should be in

the form of an engme, insisting that before they would
consider the question of electricity at all in connection
with their lines, they must be convinced by actual demon-
straticm that the power was as great, if not in excess of

their most powerful steam engines then in use; and when I

point out that they are some twelve tons in weight, having
cylinders nine inches in diamete-, and carrying a pressure
of one hundred and seventy-five pounds to the square
inch, you will agree it was no small task to attempt. How-
ever, upon actual trial, the electric motor, although weigh-
ing only nine tons when coupled to one of the steam
engines, hauled the steam engine in spite of the fact that

steam was full on and pulling against the electric motor.
We afterward started and hauled with the electric car a
load of thirty tons up a grade of one in thirty-two We
have also run with one charge of the accumulator seventy
miles, hauling a car which, together with the load, weighed
over six tons, and this on a very heavy grade of tramway,
traveling up a grade of one in nineteen over five hundred
yards in length during the day ten times. This electric

car has been so successfully run over their heaviest steam
route, and given such satisfaction to the directors, that

they gave an order for twelve electric cars, which have just

completed what is undoubtedly the finest installation of its

kind in the world.

"The car is made to run upon a three-foot six inch gauge,
and is constructed to carry fifty passengers, twenty-four in-

side and twenty-six outside. It measures over all in

length twenty-six feet, and in breadth six feet three inches,

and from floor to roof three feet six inches. The sole or

foundation of the car body is made of channel iron,

strutted so as to give it great strength and rigidity. The
car body is carried upon two bogeys of the ordinary kind,

and the motor is geared to the axles of one bogey by a
train of helical gearing. The accumulators are placed in

trays, each tray containing eight cells, and these are car-

ried under the seats of the car, the outer panels of which
slide up behind the seats so as to admit of their being
readily placed in position. The connections are so

arranged that contact is made automatically as the trays

are pushed into position. The whole forms four batteries.

The switches are of the Julien type, and the car can be
driven from either end They are so constructed that the

cells can be equalized and the batteries used either in par-

allel or series. The car, motor and batteries weigh nine
tons, as against the steam engine and cars sixteen and a
half tons, a large saving in dead load to be hauled. The
work of charging the accumulators is reduced to a min-
imum by having a specially arranged balanced lift or ele-

vator. These work in pairs, one balancing the other.

Each shelf is fitted with automatic connections, and is in

every respect an exact duplicate of the car, so that when
the accumulator trays are drawn thereon automatic con-
nection is made, and the cells are charged while in position

without again being moved."
Mr. Richardson: How many cars are you running?
Mr. Wain: We have twelve altogether; but 'are only

running five. I may say as a point of interest that during

the time that line was under construction we worked it

first by a system of horse tramways, and the average
earnings were about $750 a week. During the

time the electric road was in process of construc-

tion the receipts on the horse line were reduced
to |6oo a week. Immediately the electric cars were put on
the receipts jumped up to $1,250 a week. This was not
due to any additional service, because it is precisely the

same; not to any increase in population, because it had not

grown so rapidly; but simply to the fact that we have been
able to put on in place of the wearisome horse car a com-
fortable car moving by electric power.
Mr. Henry: How often have you renewed the plates?

;Mr. Wain: We have not renewed them at all. We
expect to get a life out of our plates of six months, The
question of profit on the workings of the storage battery is

not a matter of speculaiion, but is a matter of dead cer-

tainty. Inasmuch as there are several gentlemen here

connected with overhead systems I should like to say I be-

lieve there is room for all, certainly in America, if not in

England.
Mr. Henry: Do you reconstruct the horse track for

the electric road?

Mr, Wain: It was reconstructed, but not solely for

that reason. The road was very much dilapidated,

Mr. Henry: What percentage of loss in efficiency in

the motor is there?

Mr. Wain: I am not going to give you that, because

three months' work is not sufficient time in which to give a

general test. I understand as nearly as possible we get 50
per cent, on the wheels,

Edison System.

E, E, HlGGlNS of the Edison company said: It is ac-

knowledged that the Edison motor will consume less coal.

If we can operate a hundred cars with 750-horse power as
an average output, it means that we can have less dyna-
mos, less engines, less boilers and less apparatus in gen-
eral than can be done with a system which requires 1,000
or 1,200 horse power to operate the same number of cars.

The cost of investment is less, and of course the interest is

less. That is one advantage, and in addition the coal bill

is much less. We believe that the depreciation per pas-
senger carried with our system can be made out less than
with any other. We do not claim that it has been less in

the past, although not greater. We have the best roads in

the country; perhaps we have some of the poorest. It is a
question of management and lies directly with you, gen-
tlemen, as to the success of electric traction. In most
cases the motors do not receive the attention that would be
given to an ordinary steam engine; and if you run them
successively for 150 miles a day, and do not lay them up
and treat them with care, you cannot expect that your
armatures will not burn out and other troubles ensue.

In the new apparatus that we are bringing out we have
made some very notable advances. In the first place, our.
armatures are wound upon an entirely new plan, one which
we think is a distinct advance. In the old style what is

known as the Siemens winding is employed; the wires are

wound on the core and carried around at the end and form
a conical shaped bundle, which gives a chance for play
and abrasion; and this means short circuits and burn outs.

With the new armatures we have a new standard coil some
sixty of which go on to the core They are so formed
that the rear of the armature, and front alike, give no
chance for motion. They are brought firmly in place, and
you have a diameter of armature which is always the same,
beciuse the coils are standard. With this system burn-
outs will be e.Ktremely rare. We do not claim that there

will mt be any; but we believe in the regular daily work
ings of the car, with proper management, nothing ordinary
will burn out the machine, except deai overloading.
When it is burned out it can be replaced by any mechanic.
The switches are on a little different plan. We have
avoided the difficulty which has sometime; occurred of
starting the car too suddenly, but which with careful man-
agement could always be prevented. We make it impossi-
ble to start suddenly by putting in a slow-starting device,

which starts the car gradually and effects a saving of
power. It is not a rheostat. We are the only company
that uses commutated field coils. We believe in them ; we
do not believe in the rheostat. You all know about our
dynamos. The reason of their success is that they are a
development and not an invention. Its efficiency is over

90 per cent, in the ordinary sizes, such as employed on
street railroads; in some cases it is higher. Oae reason
for its success is that its moving parts and center of
gravity is near the flsor. The line construction of the

company is acknowledged to be standard, in respect to

simplicity, neatness and cost. We use the feeder system.
That is a system of wiring in which the electricity is de-
livered at regular intervals of a few hundred feet into a
trolley wire. This results in the fact that the electricity

is delivered to a large meshwork of conductors in such a
way that at every paint in these conductors the pressure
will be uniform,

Thomson-Houston System.

George W. Mansfield, representing the Thomson-
Hovstcii company: As all the other companies have been
represented, I suppose the Thomson-Hou-ton company
ought to be also. We started in the business with the feel-

ing that the thing we had to do, above everything else,

was to make as big a difference between the net receipts

and the gross receipts of the company that purchased our
apparatus as possible. We recognized the exigencies of
the moment, and knew that we had to put our appa-
ratus in the hands of men who were unskilled, and who
knew nothing whatever about mechanics and electricity

We felt, therefore, that we had to build additionally strong
to meet that necessity. We have put out in the neighbor-
hood of 3,500 motors. I think they are nearly all running.
The first motors we put out are in operation to day, and
gears, armatures, spools and the various parts constituting

the motors that are built to-day can be used with the mo-
tors first put out. I want to make an appeal to you in the

same vein as my predecessor, Mr. Higgins, regarding the

management of the electric apparatus. If there is any
one thing that has injured the business in the eyes of the
public, it is in many instances lack of management on the

part of the railway companies that are operating the elec-

trical apparatus. Many roads are a disgrace to the direc-

tors and every one connected with the company, because
the motors are kept in a dirty condition. They are not
handled by men who have the requisite skill and intelli-

gence. Any one knows if a steam engine is not taken
care of, it goes to pieces; and the same is quite as true of

electric motors. The railroads should employ men of

skill and brains and intelligence to look after these me-
chanical and these electrical details, and the more informa-

tion, the more knowledge they have, the better they will

perform their work.
We are making the motor stronger wherever experience

has dictated it to be necessary, and we are making it light-

er wherever it is necessary. We are improving each detail

of the entire apparatus and increasing efficiencies, so that

in a very short time we will have the most complete sys-

tem. Our switches at each end of the car are under the

hood of the car, so that in case of any accident or any
trouble the conductor at the rear end can cut the circuit,

either with his switch or by pulling a trolley wire down,
and the driver also has that facility. We have a fuse-box

on our car, and it is a very simple matter to replace a fuse

if the driver has been careless or ignorant or unskilled and
turns his curient too quickly on. That operates as a check
against the man as well, as a record can be kept of the

number of fuses used. We have a lightning arrester,

which we claim is the only one of practical value. As to

our motors, we build lo, 15 and 20 horse power of one
type and the same power of another type, so that we can
use our motors either single or double upon trucks of any
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gauge from 3 feet 3 inches up to 6 feet. If the railroad

men would get down to a uniform gauge, it would help us

out very much.
At the close of the morning's executive session a paper

on "Public and State Treatment of Corporations," was
read by G. Hilton Scribner of New York. Mr. Scribner

took a'very pessimistic view of the treatment of corpora-

tions by the people through the stale and their legislators.

He strongly protested against the "unjust burdens imposed
upon the corporations by the public and stale." The press

also came in for its share of denunciation. "Aside from
the fact that it is our duty." he said, "always to complain

in indignant yet digniBed terms against unjust and iniqui-

tous treatment at the hands of the public and state, it

certainly should be a matter of anxious thought and inves-

tigation on our part to discover toward what result the pres-

ent trend of public opinion and of corporations is leading,

and what is likely to be the end, unless a change of senti-

ment and action regarding them is effected." Mr. Scribner

held that before a jury in. a case where an individual and a

corporation were contending the corporation was sure

to be beaten, utterly regardless of the merits of the case.

All corporations stood at a disadvantage before local au-
thorities, legislatures and congress. To be prominently

and oft'icially connected with a corporation seemed to ren-

der a man ineligible for an elective public olhce. In con-

clusion Mr. Scribner stated: "It is an optimist, indeed, who
can discover in the present attitude of the legislators or the

courts, the pressor the public, anything prophetic of a just

or desirable consummation."
Benjamin J. Owen, president of the Reading City Pass-

enger Railway company, presented an interesting paper on
"Novel Schemes for the Development of Street Railways."

He contended that three-cent fares were better than five-

cent fares if they filled the empty cars with passengers.

He recommended the abolition of free tickets. Thirty

tickets for Sr would bring in the dollars quicker than thirty

tickets for $1.50. Street car riding is largely a matter of

habit. "Keep the public with you, " he said, "by keeping
them interested. Have every new move given to the pa-

pers," was his entirely novel advice. He also recommend-
ed the running of funeral cars in procession.

Before the association adjourned, the following officers

were elected: Henry M. Watson, Buffalo, N. Y., presi-

dent; W. A. Smith, Omaha. Neb , vice-president; Charles

Odell, Newburyport, Mass., second vice president; A. D.
Rogers, Columbus, O., third vice-president; William J.
Richardson. Brooklyn. N. Y., secretary and treasurer.

The executive committee is as follows: Thomas Lowry,
Minneapolis, Minn.; D. F. Henry, Pittsburg. Pa.; Albert
E. Thornton, Atlantic, Ga.;H. M. Littell, Cincinnati, O.;
Thomas C Reefer, Ottawa, Canada.
The next meeting of the association will be held in

Pittsburg. Pa., the third Wednesday in October, iSgi.

The Banouet.

The banquet was held in the main dining room of the

Iroquois hotel on Thursday evening. About 250 ladies

and gentlemen were present. The tables were elaborately

decorated with (lowers. Large tlal bouquets of roses and
smilax formed the center pieces, while in front of the pres-

ident's chair was a beautiful car of immortelles in a large

bed of rosea. A large cable of smilax was gracefully

wound along the tables from bouquet to bouquet.

Stands of fruit and growing ferns completed the decora-

tions.

The menu was a handsome four-leafed card, with panel

cover ornamented on front by an electric car and trolley

wire and lettered in red with the name and date of the

meeting. On the back cover was a handsomely printed

street car ticket, front and reverse side. The first page
gave the name of the officers and executive committee, the

second, the menu, the third, the toasts and names of

speakers, and the fourth, musical programme.
After the banquet speech making was in order. Mayor

Charles F, Bishop of Buffalo was introduced and made the

following address of welcome:

Mayor's Address of Welcome.

It may be thought that there is an element of irony in

welcoming the street railway representatives to this city.

Judging from the common speech of people here, the esti-

mable gentlemen who are at the head of the street railway

business are not so modest as to require a welcome to any
place when good things are to be seen or to be had, and it

may be fair to infer that street railway men coming from
other localities have, too, some little assurance. I would
not have you think that this city is at war with her street

railway benefactors. To be sure they usually take what
they want, but they do it so adroitly, so graciously, and
with such abundant good nature that we rather enjoy see-

ing our good things thus taken. And so. notwithstanding
the encroachment of the able, affable and insinuating street

railway men, the city of Buffalo still retains authority

enough over the things which were once her own to ex-

tend a hearty welcome to any one. And I take especial

pleasure, as the chief executive of this city, in welcoming
the gentlemen here assembled. If it is difficult for the

city to dwell in peace with these street railway corporations
and retain many of her rights and franchises, it is also

true that life would be hardly endurable without the street

railway systems. Our people fully appreciate how inesti-

mably these systems have in the past added and must in

the future add to our wealth and comfort and prosperity.

Perhaps no private enterprise is of more genera! public im-
portance. The whole people watch with absorbing inter-

est every extension or improvement in the street-car serv-

ice. No man can entirely dispense with the street car and
to many it is the avenue to a home and independence. At
the present time in particular the city of Buffalo looks to

the street car service for great benefits. It knows how
much that service can do for a growing city. The enter-

prise and public spirit of those who have had the manage-
ment of the service in the past have built up a great system
and we expect to receive in the future every good thing
which science and wealth can produce. Gentlemen, you are

welcome here. If you come from Canada we are glad to

have you here. The city of Buffalo has much reason to

wish that the most cordial relations should exist between it

and that great country. Our citizens are bound to you
by business and social ties, and I hope that those
ties may multiply and grow stronger as time gees on. If

you come from any part of the United Stales you are a so
welcome, you have the liberty and freedom cf the city,

gentlemen, and I hope you will be pleased that you came,
and when your labors are here completed, and you return

to your homes, you take with you only pleasant memories,
and the desire to come again. If you cannot during jour
stay in our city get about on the street cars fast enough and
far enough to suit your inclinations you are free and at per-

fect liberty to walk. I hope you will regard yourself as
[he guests of all our people, holding a pass to any place or
thing which may contribute to your enjoyment. Again,
gentlemen, on behalf of the citizens of Buffalo, I extend to

you a hearty and fraternal welcome and the freedom of
the city without reserve.

Hon. E. Carlton Sprague responded to the toast " The
City of Buffalo." Thecity, he said, took pride in the fact that
it had presented to the United States two presidents. He
added: "It is a sad fact, but none the less true, that the
agricultural state of Buffalo is in a deplorable condition.
Where once you might see grazing herds and waving
grain, now there is nothing but railroads, fine buildings,

and business centers. It is not so in other cities, but fort-

unately Buffalo people arc so constituted that they do not
envy these cities anything they may possess of an agricult-

ural nature."

The whole humor of the evening was concentrated in the
response of Henry W. Box to the toast "Street Car Eti-

quette." "If I had the ' City of Buffalo ' instead of this

barren toast," said Mr. Box. "I might speak of its wonder-
ful development, and the enormous fortunes which have
been made here in real estate, and, mingling business with
pleasure. I might sell a few lots to gentlemen from the

dead cities of Minneapolis, St, Paul, Chicago, or Cleveland.

I was perfectly willing to hear 'Street Car Etiquette' dis-

cussed so long as it was imposed upon somebody else."

Mr. Box made laughing reference to many of his experi-

ences and lold some amusing stories which were heartily

enjoyed by the delegates. He said the selfishness exhibit-

ed in street cars was now confined to one sex unfortunately,

but he referred in kindliest terms to those gentle-women
who are always watchful of the rights of others, yet gentle
in their assertions of their own. " Man comes to an
abyss, bridges it and passes on; he comes to the mountain,
tunnels it and passes on; he comes to the sea where
waves mockingly kiss his feet, builds a ship and passes

on; he comes to the street car, takes a survey and passes

on to—the platform." Mr Box gave thirteen rules re-

lating to street car behavior, and it is safe to say more
amusing directions were never given to an assemblage.
Here is one. "All ladies are expected to sit side-wise and
two ladies sitting side by side are expected to occupy the

place of three. To avoid embarrassment, ladies thus
seated are requested to look out of the window and not no-

tice the passengers standing who have paid their fare."

The following toasts were also responded to: " The Pa5t
President," C. A. Richards; "The Street Railway Press,"

J. H. McGraw; "The Empire State." the Hon. John
Laughlin; "The Press," Edwin Fleming, editor of the

Buffalo Coujut.

Excursion to Niagara Falls,

Friday, the last day of the convention, was devoted
wholly to pleasure. At ii o'clock the delegates and at-

tendants at the convention took a special train for Niag-
ara Falls. The Buffalo street railway companies were the

hosts of the day. The party consisted of about three hun-
dred persons. Arriving at the falls the excursionists

were provided with carriages and were driven to all points

of interest and were given an opportunity to see all the

marvelous beauties of Niagara Falls. Lunch was served

at the Cataract House. Subsequently a train of observa-

tion cars conveyed the party to Lewiston. Buffalo was
reached about 5 o'clock and the ninth convention was at

an end.

Exhibits, Conventron Notes and
Personals.

The exhibit of the street railway supplies was the larg-

est ever made at a convention of the association. All the

parlors in the hotel, and a large hall a block distant from
headquarters were filled with street railway apparatus. In

the street outside the hotel were street cars and a long line

of trucks, wheels, etc. The most extensive and attractive

exhibits were those made by electric companies. The
exhibitors could not complain of any lack of interest. The
delegates to the convention made it their duty to inspect

carefully all new apparatus, and thousands of residents of

Buffalo filed past the scores of displays. Following is a

list of those who exhibited apparatus designed for use on
electric railways:

No one who passed through the halls of the Iroquois

Hotel could fail to see that the Edison General Electric

company was making an exhibit. Across the main hall on
the parlor floor was a huge sign with the name "Edison
General Electric Company"' formed by several hundred
small incandescent lamps which were illuminated day and
night The company had two exhibits, one in its parlor at

the hotel and the other at the exhibition hall. On the wall

in the parlor was hung a twenty-foot map of the United
States marked by 120 dots which indicated the location

of the 120 Edison electric railways now in operation

throughout the country. The map was handsomely
draped and above it was located a cluster of small incan-

descent lamps. C)n the opposite side of the room was a

large portrait of Mr. Edison. Maps showing the project-

ed lines of Edison railways in Minneapolis and St. Paul

were also objects of interest. A model of a street car

equipped with the Edison system was shown. The repre-

sentatives of the company believed not only in instructing

the visitors but in providing them with entertainment.
With this object in view several phonographs were located

in the parlors and their reproductions of songs and instru-

mental music entertained throngs of visitors. The repre-

sentatives of the company brought to the convention a
large number of phonograph letters which were sent to

attendants. The latter bringing them to headquarters had
the letters spoken to them by the phonograph. At Arcade
Hall the company exhibited its motor and truck and all the

appliances used by it in equipping electric railways. A full

line of switches, voltmeters, ammeters, etc., was shown.
The company was represented by John Muir, Chas. D.
Shain, J. II. Yail, Charles T. Hughes. Edward E. Higeins,
T. R. Chinnock, Charles E Hewitt and Messrs. Page,
YanSize, Ball and McGregor. The Edison company has
a road in operation in Buffalo. On Wednesday afternoon
when the street car men went to Cold Spring to witness the
operation of several streetcars the Edison company exhib-
ited one of the regular cars running on this road. No
charge was made in the car beyond the substitution of
the latest forms of switches and trolley. The car carried

a large number of visitors at a splendid rate of speed.

The excellent features connected with the operation of an
electric system were amply demonstrated by the working of

the car.

Before a person entered the convention headquarters
his attention was attracted by a remarkably handsome pri-

vate street car equipped with the Short motors. It was
built by the Gilbert Manulacturing company for the Short
Electric Railway company. All day long and late

into the night a stream of people of all ages and sexes

were filing through the car and admiring its beauties. It

is vestibuled arid is eighteen feet inside length and twenty-
six feet over all. The color is black carriage finish, gold
trimmed, all hand painted. The Brill truck on which the
car is mounted is also painted black. The Stanwood step

provides easy access. The interior is simply gorgeous.
The ceilling is finished in embossed leather with orna-

mental headed tacks, relieved by three panels of orna-

mental light wood. Heavy silkdamask curtains shade the

windows, which are of heavy beveled glass. The sides are

wainscoted in mahogany to the windows, and the wood-
work is all mahogany carved in pilasters between the
windows. The furniture consists of twelve rattan chairs in

pairs of different design and upholstered in old blue plush,

as are also the window ledges. In the opposite corner are

corner chairs and lockers, also upholstered. Six incan-

descent lamps in fancy patterns provide the light at night.

During the convention the lamps took their current from
the hotel plant. After the delegates had been sufficiently

impressed with the beauties of the internal furnishings the
flooring of the car was removed so that every part of the

Short electrical machinery as it is arranged on a street car

in actual operation was visible. The reptesentativts of

the Short company called particular attention to the fact

that their trolley arm ended in a shoe instead of awheel for

contacts with the wire. They claim especial advantages
for the sliding contact. The Short company made a very
complete exhibit of its system at its headquarters in the

hotel. In the center of the room was located one of the

Short 15-horse power electric railway motors. Current
was found for running the machine so that visitors were
able to inspect it while in operation. About the room
were arranged the several parts of the motor so that the

street car men were able to examine them separately. The
new rheostat of the company was exhibited. It is

made of iron plates with plates of copper interposed at

regular distances The latter metal is used so that heat

may be radiated readily. The walls of the parlor were
decorated with views of Short railways in operation in dif-

ferent parts of the country. The compafiy was repre-

sented by S. H. Short, J. Potter, C. C, Curtis. John E.
Redall, H. R. Kinzlebach, Samuel Fortinbras and T. C.

Frenyear.

The Westinghouse Electric & Manufacturing com-
pany showed its new street car motor in practical opera-

tion. A Pullman car of the most handsome design

equipped with two of the Westinghouse 15-horse

power motors was shipped to Buffalo that the

street car men might have an opportunity

of farmiliarizing themselves with the system. The car

was striking in appearance, finished white and trimmed
with gilt. The finish of the interior was elaborate and
similar to that employed in the Pullman palace coaches.

The car was equipped with Westinghouse air brakes and
Hubbard trucks were used. The exhibition of the car

was made at Cold Springs in the presence of several hun-
dred street car men. A complement of critical passengers

was taken on board and the car started successfully on its

first trip. The machinery operated successfully in every
particular. For about an hour delegates were given an
opportunity of riding in the elegant car. Subsequently a

trailer was attached, and the double load was successfully

carried. The car completed weighed about twelve tons.

The car was in charge of Fred. Pullman. The Westing-

house company was represented by II. Mc L. Harding,

J. M. Dennison, J. L. Barclay. W. G. Rose, J. E.

Rutherford. J. M. Atkinson, C. B. Osgood, B. F. Stew-
art and F. A. Pullman.

The Thomson-Houston company realizing that a great

many electric railway companies are looking forward with
considerable anxiety to the coming winter exhibited one of

its snow plows and one of its snow sweepers. The two
machines were exhibited on Wednesday afternoon at Cold
Springs Park. Their operation was watched with interest by
the several hundred street car men on the grounds. The
dimensions of the snow plow are: Length overjall, 20 feet,

width about 6 feet, height 7 feet, and from rail to lloor of

car, 3 feet inches. The motors for propelling the car

are placed on the lloor and and are geared to the axles by a

sprocket chain and chain-gear wheels. The truck has four

wheels of 36 inches diameter, and they are fastened to a

3J^-inch axle. The motors are of the consequent pole type

and are 2Q-horse power each. The car will run at a speed

of ten miles an hour. In front of each wheel are placed
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small shoes to scrape the snow off the rails, so that the
wheels will make good contact. The cars are wired so
that the motors run in multiple arc, as in an ordinary elec-

tric car. The current comes from the trolley wire down
the trolley bar. This bar is fastened to the central post,

which is about six feet high. From this point the current

is distributed to the motors. The reversing switch and
rheostat are placed in a shut iron box on one side of the
platform within easy reach of the operator. The motors
also are covered by a shut iron box to keep out the flying

snow. Around the center post are lights which are used at

night. The car, like the ordinary electric cars, can run
either way. The snow sweeper is mounted upon a car 20
feet long and 7 feet wide, and the height from the rail to

the floor is 3 feet 6 inches. The motors that drive the car

are placed under the floor and geared direct to the axles of

the truck, as in an ordinary electric car. The truck is of

the four-wheel type. The wheels are 36 inches in diameter

and fastened to a s^a'-inch axle. The motor for revolving

the sweeper is placed in the floor of the car, so that the

shaft of the motor and the shaft of the sweeper are parallel.

The motor is connected to the sweeper by a sprocket chain

and is geared up so as to run at about 100 revolutions per
minute The headquarters of the company at the hotel

were handsomely fitted up and on the walls hung a large

number of views of Thomson-Houston electric railways.

The parlor was thronged by those interested in the operation

of electric railways. The company gave a reception to the

attendants at the convention on Tuesday evening and a large

number of street car men were present. The conapany's

business department was represented by Winthrop Coffin.

W. J. Clark, H. L Caszill. Norman McCarty, A. H.
Sherwood and A. A Glazier. The electrical department
was represented by George W. Mansfield, R. C. Wiggins
and F. E. Knight.

The Detroit Electrical Works and the Sheffield Veloci-

pede Car company of Three Rivers, Mich., had a joint ex-

hibit which consisted of a model of the latter company's
truck and the former company's Rae railway motor. The
model was a beautiful piece of work handsomely finished

in nickel and b^ass. The motor was connected with the iii5

volt Edison circuit and was shown in operation. The
Rae system is peculiar in that it uses a single motor. The
handsome exhibit was inspected with the greatest interest

by the street car men. The Sheffield company up to the

present time has been building motors for the Detroit Elec-

trical Works exclusively but is now preparing to introduce

them on other systems. The truck has several peculiari-

ties. Its main feature consists of two frames independent

of each other. The one is carried by the boxes and the

other is secured by the car body. Ttiey are connected by
springs. Another feature of the truck is the brake which
works on the toggle principle. The Detroit Electrical

Works were represented by Paul W. Bossart and C. A.
Benton. The Sheffield company's representative was H.
F. Probert.

Chadbourne, Hazelton & Co, of Philadelphia, represent-

ing the Wenstrom Consolidated Dynamo & Motor com-
pany, made au extensive exhibit. They liad apparatus in

their parlor, in the lobby of the hotel and in Arcade
Hall In the parlor were exhibited models of the new
Wenstrom motor designed for street car work, of the hy-

draulic gear and the railway truck. Samples of the gear
with wooden teeth which greatly reduces, it is claimed, the

noise of operating an electric car, were exhibited and were
examined with great interest by the electric railway men.
In the lobby of the hotel the firm showed a 25-horse power
Wenstrom electric railway motor. At Arcade Hall a 50,-

000 watt Wenstrom generator was exhibited. Mr. Chad-
bourne and Mr. Hazelton were both present at the con-

vention. The former made an address in the convention

in which he described the system installed by the firm. His
remarks will be found in the convention report in this is-

sue. He laid special stress upon the fact that the arma-
ture revolutions were only 400 per minute On accouut of

the slow speed it was possible to do away with the counter-

shaft and gear directly to the axles.

D. H. Bates of the Accumulator company of New
York and W. W. Griscom of the Electro-Dynamic com-
pany exhibited at Cold Springs Park on Wednesday after-

noon the Edco storage batter}' car, in the operation of

which the street car men were greatly interested. The car

was equipped with 96 of the Accumulator company's cells

and an Edco motor. The car is one which has done con-

siderable work. It has run between 5,000 and 6,000 miles,

and its equipment during that period of operation has not

been changed except in a few minor particulars. Some
experiments have been made in changing gearing but it is

now geared as originally. The cells have never been out

of working order, it is stated. The car carried passengers

for an hour or more. The occupants were all street car

men who critically watched the operations.

The Interior Conduit and Insulation company of New
York was represented by E. H. Johnson, president and
general manager, E. W. Little, assistant general manager
and Ciift Wise, chief engineer. The exhibit occupied a
space at the end of the parlor hall and consisted of an
elaborate display of both their interior and underground
conduits. A model of the company's new manhole excited

much interest. The company has just completed its order

for 150 miles of underground conduits which carry the

feeders for the overhead trolley system of the Minneapolis

Street Railway company of Minneapolis, Minn. The
company is so confident of the efficiency of its system that

it announces that it will till any orders for its conduits,

either for electric lighting distribution or electric railroad

requirements and guarantee the insulation for a number of

years provided the conduits are installed according to its

plans, specincatioDS and expert supervision.

C. S. Van Nuis of New York, exhibited in Arcade Hall

a full line of his Ajax switches. These switches are made of

metal of high conductivity, properly proportioned and fin-

ished, so as to secure a maximum carrying capacity for a

minimum amount of metal. Mounted on slate ba^es, they

are practically indestructible from any reasonable overload.

The new carrier and spring cause an, instantaneous break
across two or more long hues of contact simultaneously,
and eliminate burning of the points of contact when called

upon to open or break its maximum load or a short cir-

cuit.

The Peckham Street Car Wheel & Axle company of
New York had on exhibition a full line of its specialties, the

merits of which were fully explained by the inventor, Mr.
Peckham the representative of the company. Models of the

cantilever truck were shown. The new truck, No. 2,

manufactured by the company is of lighter construction
than the standard truck. It is intended for use on roads
where lighter cars are used. It has eight springs instead
of twelve. The models showed the new brakes, life guard
and other features of the Peckham trucks. The company
also showed several of its trucks equipped for electric rail-

way's in the regular exhibit. Samples of the interchangeable

motor wheel and fibrous motor axle used by the company
were exhibited. The Peckham company has been awarded
the contract for 100 trucks for the Short electric railway
in Rochester.

The Aluminum Brass & Bronze company of Bridgeport,
Conn., had an exhibition of aluminum and silicon bronze,
which attracted no little attention. One device was of

especial interest—a trolley wheel made of pure aluminum.
Its weight was stated to be less than one-third of that of
ordinary trolley wheels. Its lightness makes it much easier

it is stated, to make a good contact on the main conductor.
The friction on the trolley wire is much reduced, it is said,

by the use of the aluminum wheel. The fact that it does
not fuse easily was demonstrated by a practical test during
the convention, when, it is said, it carried 250 amperes at

500 volts without damaging it in the slightest. The ex-
hibit included samples of silicon bronze wire used so
much in electric railway construction. The company was
represented by Frank G. Stone.

The Okonite company's familiar pyramid of reels of in-

sulated wires was seen in Arcade Kail. The company
was represented by T. McCoubray of New York and B.
B. Daggett of the Buffalo Engineering company, the local

representative of the Okonite company. All of the cables

and insulated wires manufactured by the company were
shown.

The Electric Merchandise company of Chicago, made a
splendid showing of its apparatus in its parlor in the hotel.

The exhibit included all varieties of supplies for overhead
construction. Among the devices shown which attracted

the special attention of electric railway men were the Ste-

vens' positive gravity switch, a new fuse box, new trolley

head, rawhide gearing. The company was represented by
W. R. Mason and J. S. Gustin.

Emmet Bros, of New York City made an exhibit of their

electric railway device. The display included pole
tops, insulator switches of all sorts, and a great num-
ber of small devices designed for overhead construc-
tion. The firm was represented W. L. R, Emmet, who
has been connected with one of the largest construction

companies. Many of the devices shown were the results

of his practical experience.

The J. G. Brill company made an extensive exhibit of
its truck and apparatus for street railways. In its parlor
were located two handsomely finished models of the No. 6
and No. 7 trucks. Several trucks were also shown in

Arcade hall. An interesting device shown by the com-
pany was an automatic equalizer. It consists of two pairs

of compound levers, having their fulcrums supported on
the axle box frame, the short arms connected vertically by
swinging links, and the long arms pivoted on plates which
slide longitudinally on transverse portions of the upper
frame. When used in connection with horse car running
gear, the lever fulcrums are carried on axle bearings, and
the long arras of the levers are pivoted on sliding plates on
end sills of the car body. A heavy load on one platform,

or a downward impulse caused by rough track, is transmit-

ted by means of these levers to the opposite end of the car,

distributing the load equally on all journal box springs, and
keeping the car body parallel with the rails. It can be ap-

plied to electric trucks. The Brill company was represent-

ed by J. G. Brill, J. A. Hanna and Payson Andrews.

C. J. Field of the Field Engineering company of New
York was among the attendants at the convention. The
company builds electric railways complete with the excep-
tion of track-laying. Mr. Field i? just now busy with
construction in Buffalo. The Buffalo street car lines are

to be consolidated and Mr. Field's company is converting
thirty miles of the system into an electric road. Eventu-
ally 100 miles of street railway will be operated by elec-

tricity in Buffalo. The company which ownf all the lines

will expend between thrte and four millions in equipping
the several roads. Just « hat system is to be adopted has
not yet been determined. Mr. Field has planned the con-
struction so that it will be adapted to any system. Work
on the power house for the portions of the system to be
equipped this fall is well under way. Babcock & Wilcox
boilers will be used and six 300-horse power compound
condenring Ball engines built especially for the Buffalo

road will be installed, Mr, Field says that the owners of

the Buffalo system propose to have asgood construction

as can be had and will spare no money to make their

roads perfect. J. B. Craven is the superin'-endent of work
for the Field company in Buffalo.

The Indurated Fiber company of New York was repre-

sented by G. C Collingwood. who showed a number of

the tubes manufactured by the company. The tubes are

employed by a number of electric railway companies in

running their feeders underground.

The North American Construction company of Buffalo

which represents the Westinghouse company made an
elaborate exhibit, principally of lighting apparatus, though
the company also installs electric railways. The several

sizes of Sawyer-Man lamps were shown as were the new
alternating current arc lamps of the Westinghouse company.

The incandescent lamps surrounded by handsome globes
made an effective showing. The Shallenberger meter was
shown in operation. The case was removed so that the
interior construction of the device could be seen. The
company was represented by W. L. Adams and R. J.
Mercur.

The New York Insulated Wire company was represent-
ed by J. W. Godfrey. He showed a full line of wires
made by his company, designed especially for the use of
electric railway companies. The visitors were especially
interested in the high grade insulated wire designed for
underground feeders.

R. Hoffeld & Co. of Buffalo, had on exhibition a belt
made for the Brush Electric Light company of Cincinnati.
It was 140 feet in length and 48 inches in width.

The Aenchbacker Railway Truck company of New Or-
leans, La , exhibited the Aenchbacker truck. The
truck comprises many features which the representatives of
the company say make it well adapted for all kinds of
street car service. The company was represented by G.
A. Aenchbacker and Ben. K. Curtis.

The Berlin Iron Bridge company of East Berlin, Conn,
was represented by F. K. Field, and made an exhibit
showing the construction work done by the company.

F. O. Rusling represented the Connecticut Moto""
company of Plantsville, Conn. In Arcade Hall two of
the constant potential motors of the company were ex-
hibited.

The Wightman Electric Manufacturing company of
Scranton. Pa , was represented by Merle J. Wightman,
who exhibited a line of samples of goods designed for use
on electric railways.

The New York Car Wheel Works of Buffalo, N. Y.
exhibited several of their machined car wheels to which the
representatives of the company called the attention of those
contemplating the use of electric power.

F. A. Magee represented the E. S. Greeley & Co. of
New York.

The Jewel Belting company of Hartford, Conn., was
represented by Mr. Newton.

Elmer A. Sperry of Chicago represented the firm of El-
mer A. Sperry & Co. and looked out for the interests of
the Sperry electric street railway system.

George L. Wiley represented the Standard Underground
Cable company of Pittsburg and showed to the street car
men samples of cables suitable for electric railway con-
struction.

W. S. Loutitt. representing the Pullman company, had a
splendid exhibit in the shape of the car which was equipped
with two Westinghouse motors. The car is one of the
handsomest ever constructed by the Pullman company.
A description of it appeared in the last number of the
Western Electrician. It is finished in the most elab-
orate style without regard to expense.

The Steam Gauge and Lantern companv of Syracuse,
N. Y.. exhibited several of its new electric headlights.
Several of the electric cars shown at Buffalo were equipped
with these lights, which are handsome in design and well
adapted for the purpose. The company was represented
by E. C. Sawyer.

George C. Bailey and F. A C. Perrine of the John A.
Roebling's Sons company exhibited wires and cables suit-

able for electric railway work.

Clift Wise, who designed much of the work on the Min-
neapolis and St. Paul roads, was an attendant at the con-
vention.

Thomas Larbig represented Holmes, Booth & Hayden
of New York.

Nothing is of greater interest to electric railway men
than the heating of cars by the electric current. C. B.
Hanna of the Carpenter-Nevens Electro Heating com-
pany of Minneapolis described to the delegates the system
which the company proposes to employ.

Lemuel W. Serrell of New York exhibited a model of
the Milliken electric railway poles. It is stated that over
6000 poles have been ordered within the last three months.
The poles are ornamental but substantial.

The Maguire Manufacturing company of Chicago was
represented by its vice-president, W. J. Cooke The
Westinghouse car, which was operated so successfully at

the convention, was equipped with the trucks made by the
Maguire company. The company's latest style of truck
has a pressed steel frame.

C. R. Field represented the Habirshaw Wire company
of New York City.

The Buffalo street railroad companies furnished the del-

egates with memorandum books containing twenty tickets,

.good on Buffalo lines,

Charles R. Barnes, city electrician of Rochester, N.
v., was in attendance at the convention.

O. D. Cotton of Chicago represented the Murphy Iron
Works of Detroit, the manufacturer of the Murphy fur-

nace.

The Belding Manufacturing and Motor company of

Chicago exhibited a car equipped with one of its new street

car motors. The company uses a single motor of large

capacity. The armature shaft lies at right angles to the

car axles. Rope transmission is used. The armatuie
runs continaously and a new form of clutching device is

used. Three levers are used for controlling the machinery.

The car equipped with the Belding standard motor was
built by the Gilbert company. It was vestibuled. painted
outside in yellow and blue and handsomely finished. The
Belding company was represented by Harold P. Brown.

The Westinghouse car which was exhibited was equipped
with the Sessions air brake, manufactured by the Pullman
company. Their operation on the car was entirely suc-

cessful. The air brake was in charge of Charles Higgins.

The electrical work on the car was done under the super-
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vision of F. A. Tullman of the Wcsiinghousc company,

Chicajjo The electric head!iKhis "^^1 on ihe Westing-

house motor car were made by the Star Headlight com-
pany of Rochester. N. V.

The Pierce Bros. Trolley Wire Holder company of Huf-

falo showed an auorlmeni of trolley wire fixtures.

V. A. ShcHlcr, superintendent of the Wcslinghouse dec-
itit- railway department. PiMsburg, w.is an attendant .it the

nvcntion.

The Gould & Watson company of Boston showed a line

of its molded mica insulators.

Uathaway \ Kobison of Cleveland. O . exhibited one of

its transfer tables which arc adapted for electric cars. A.

t'l. Hathaway represented the firm.

The Simplex Wire company of Boston was represented

by Dr. A. V Mason.

lames Goldmark represented Wallace A Sons of New
York.

The Street fCaiiway CazftU of Chicago distributed as a

souvenir of the convention an extremely handsome little

bi^ok containing portraits of the most prominent street rail-

way men in the country.

The John Stephenson company o( New York was repre-

sented by I>. W. Pugh and John A. Tackabcrry.

Charles A. Sohieren A: Co. of New York were repre-

sented by K. P. Atkinson. Simples of the belting nude
by the firm were shown

The Eureka Tempered Copper comp-iny of North I'-ast,

Pcnnsylvani.T. had on exhibition a sample board at

the hall. A. L Danielswas the represcnlative of thccom-
|>any.

(".. H. Fisher represented the American Leather Link

Bill company of New York.

R. T. WhitQof Boston had on exhibition in Arcade llall

a full line of the street railw.iy supplies which he manufact-

ures and was kept busy explaining the merits of his various

inventions. His chair rails and apparatus for elevated

and surface ro»ds were exhibited. Models of his elevated

road and cable road were well shown.

That enterprising paper, the .V'nv/ RailwayJouritat,

issued a daily bulletin at the convention. It was a si/abic

sheet o( forty pages antl contained a report of the proceedings
of the meeting and a vast deal of information of value to

the visitors.

K. H. Johnson of the Interior Conduit Insulating com-
pany of New York said at the convention: " I de-

sire to call your attention to the fact that the grad-

ual development of the overhead electric system has

become such thai in many of the larger cities it is now
becoming impcr.»tivc that the conductor should be placed

underground. In a city where fifty to one hundred cars

are operated there is at least 95 per cent, of the wire on
poles overhead which may with advantage to the company
be placed underground. It is not necessary to have them
overhead, the trolley wire being the only tiling that is

necessary to have overhead, it follows that .ill the feeder

wires, special mains, etc.. may be pl.iced underj^round.

The (juestiou is can the wires be placed underground with
less investment and can ll»e insulation of the wires be

maintained underground with less charge for repairs, and
if so, how? Our company is prepared to lay down the

wires underground and guarantee their etlicicncy for a

number of years. I'ntii it is commercially successful, I

propose to put the feeder wires underground, leaving the

trolley wire to remain overhead. Tlie lubes are paper,

treated with special asphaltic compound to insulate them
and placed in a trench, and then lilled with the insulating

compound."

The Central LIghtmg Station as an In-

vestment.'
Bv H. K. SiNNV.

The central lighting statioa has been the subject of many
lectures. It has been discussed from an electrical, me-
chanical and geographical standpoint until there is not
much left to say about it.

Fverj-bo(.ly knows now what kind of apparatus to use,

what steam plant to put in. and where he had better locale

his central station, If he don't know, all that he need do
is to tell the editor of his local newspaper thai he is think-

ing about embarking in the electric lighting business, with
strict injunctions .is to secrecy, and before he knows what
has h.appened he will be surrounded with a galaxy of dap-
per young electricians from the nearest big city, all brim
ming with wise suggestions and advice. If he escapes
ihem—well, there is no use of discussing improbabilities.

Central stations, from an investor's standpoint, have not
been discussed to any extent, however, and as I have had
the opporiunily of knowing the financial side of many of

them, I may be .able to make a few suggestions of interest.

While both the arc and incandescent light are young,
they are old enough to give an account of themselves as

money makers. They are not in their "infancy." as so

many suggest, but arc almost ten years old. and should
stand or fall by the record that they have made during that

period.

It may not be amiss to refer at this time, and in a brief

w.iy, to the introduction of these two forms of light to com-
mercial and domestic use.

The arc lamp found a clear field, with practically no
competition for outdoor and store lighting, and was imme-
diately installed in all large cities to permanently replace

the gas and oil lamps that for so many years had <|uite in-

differently performed the service. The additional cost at

that time charged for arc lights as compared with gas was
very great, but only in proportion, however, to the in-

creased amount of light. Price was of secondary import-
ance as compared with the great demand for a means of

making the stores and thoroughfares as bright by
night as they were by day. The arc lamp became at

I Kcni) brforc the ChicAgo Electric Club, Oct. 30, 1^90.

once a popular and permanent adjunci in tlie service of the

community, an.! as years iiave come and gone, it has be.

come more firmly intrenched, so that it is now indispensa-

ble. While there are a few small toA-ns in the country that
' have escaped the vigilance or resisted the wiles of the elec

trie light man, history fails to record a single instance where
the arc lamp has b:cn discarded, and the old methods of

lighting substituted.

When wc consider what the .arc lamp is. it is obvious be-

yond all doubt tint it is the best light that has ever been
known. Brilliant, steady, noiseless, absolutely reliable, and
at the sirni* timt: cheap, it is penninenl, and notwithstand-
ing the inventive age in which we live, it will shine on for

years into the future. There is no possible substitute for it

as it is Uicd now, and while we hear of the prospective bet-

terment of this thing and that, how seldom we hear any one
suggest that tliere is soon to be a better light than the first-

class arc lamp of to-day. The experimental stage has been
passed, except as lo minor details, and what we have now
will stand the scrutiny, and defy the inventive genitis of the

next decade.

The incandescent light has had a hard fight for a posi-

tion in the comni:rrcIal and domestic world. Coming after

the arc light, it has met the latter in competition for store

lighting, and has felt the o,ipijsiiion of cheap gas and
cheaper oil, in many instances i-liriii:ult to overcome, espec-
ially in house lighting in a community where a small dif-

ference in price determined the choice of illuminants. Not-
withstanding the fierce competition the incandescent light

has become a fixed factor, with a future before it that its

moit enthusiastic admirer is more than likely to underesti-

mate. Safe, clean, beautilul, and, above all, free from tlie

injurious effects to health that are induced by the use of gas
and oil .as illuminants, there is only the incidental competi-
tion of gas and oil, that will be less and less as the years go
by, to retard it in its march to supremacy in the lighting

world.

It seems an inllexible and unvarying rule of the universe

that we shall suffer injury to a greater or less extent, to

persons and properly through thi; imperfections of several

great agencies in the service of the community, l-.very

means by which a large mass of people are benefited calls

for tribute in the shape of annoyance, loss and injury be-
cause of its failure to do that for which it is designed, un-
interruptedly, reliably and perfectly. If we will go over
the list of public corporations and analyze the advantages
and disadvantages growing out of the service ihey perform,
we will find this true in every instance.

The waterworks is a priceless boon, an indispensable
public servant, but how often is the water so generously
distributed, contaminated with impurities that cause epi-

demics and frightful mortality. It is only a short time
since that ihe w.iter furnished in this city was the subject

of bitter complaint by the press and the people, notwith-
standing wc have the greatest sheet of pure water in the

world by our side.

The gas works perform a service of cijual importance
with the waterworks, but its imperfections are evidenced
in the blackened walls and ceilings, the vitiated atmosphere,
the suffocating of ignorant or careless users, and the dan-
gers of fire.

The sewerage system, so vitally necessary and important,
frequently fails in its work of doing good alw.iys, and turns
its attention to decimating the population.

The telegraph and telephone, the great lime savers in

this age where tim; is precious, vex us to the soul with
their shortcomings seemingly beyond the power of man to

prevent or cure.

The steam railway, performing the greatest public ser-

vice furnishes a column of disasters in the daily papers,
and even the slow going street car, with plenty of time to be
p^-rfect in the performance of its (.luty, is imperfect in that

it kills so much lime in doing its work. If its sanguinary
exploits entled in killing time alone, it would not be so bad,
but it occasionally extends its field of operations to chil-

dren and old ladies.

So it goes through the whole list, and wc can contem-
plate with the greatest satisfaction the almost perfect service

of the electric light, and its greater freedom from the an-
noyances and losses to those whom it serves than the
agencies enumerated. True, it has contributed lo a small
extent, in comparison with its large work, to the fatalities

and losses that the community must sulTer for employing
these public servants, but the circumstances in each case of

injur>' or mortality have invariably been of an extraor-

dinary character, and capable of permanent correction.

In connection with the success and permanency of the

electric light, it can be said that no one recognizes Ihe

future of electric lighting more than our friends in the gas
companies, more than 300 of whom are operating electric

lights in connection with their g.as works. The C.as di-

rectory says tliat the gas companies are operating 32,000
arc lights and 140,000 incandescent lamps. If it could be
known in how many instances the individual owners of the
gas property are also the owners of the electric light plant,

it would be found that the number of electric lights in con-
tro' of the g.as companies is double the number shown.

In one year, from March. iSSg to 1390, the gas com-
panies increased their ownership in electric lights to the

extent of almost 50 per cent., indicating their faith in a most
gratifying way in the earning pawer and permanency
of the electric light.

If statistics showing the growth of the g.as business dur-

ing the last ^\\>i^ years were available, I ihink it could be
shown that the increase in gas consumption is nominal as
compared with the growth in population, and that aside

from the large cities, where the difiicully in stringing wires
has retarded the electiic light, the gas business has onlv
changed with respect to the adoption of cheaper methods of
manuf.acture so as to compete with electricity. In the
smaller cities, towns and villages the electric light is availa-

ble for every store and home, however remote, because of
the inexpensive means that can be used for complete dis-

tribution.

The number of electric light companies operating in the

L iiii'jj stales is, according to recent reports, 1,483 against
1)''^

^i
i-' planls. This great difference is owing lo the large

original -niilay for a gas company as compared with an
electric lighting plant. The former, with its heavy iron

pipes buried in the earth, subject to heavy leakage and
frequent expL-nditures for repairs, can only cover a limited
territory, and yet calls for an investment live fold greater
than the electric plant. The electric plant because of the
great saving in the original investment, is invariably given
the preference by investors, as is also the same with the
electric railway as compared with the cable railway. Recent
figures show 238 electric railways as against 44 cable rail-

ways in operation in the United Stales, while the latter

has been in practical operation six years, and the electric

railway half that time.

It is a self evident fact, therefore, that the electric light

is an absolutely permanent and growing investment; that
it has taken its place in the large cities side by side with
the great public corporations, contributing its ([uota lo the
general service and comfort.

Hy the excellent methods developed with such speed and
skill, the individual is served with light or power, regard-
less of quantity—little or much and just as his convenience
may dictate. It is under perfect control, is readily adapted
lo the varying conditions of the demands, and on the whole,
calls for no extraordinary skill lo operate.

Above all. the price at which it can be produced, and
thai at which it can be sold, leave a margin of profit that
ought to be satisfactory.

So far then, we find that the electric light is. first, a com-
mercial success; second, that it is permanently installed in

the service of the public; third, that its imperfections are
less than those attached to any public service.

I have gone over the condition of the business quite fully

for the purpose of impressing you with the fact of its in-

disputable permanency. It is firmly lodged among the
commercial enterprises, and has been for seven or more
years. Now the important thing to get at is how does its

record read from the investor's standjioint? Does it rank
with the waterworks, the gas-works, the telegraph and the
steam railway as a producer of dividends? Un(|uestiona-
bly it does. All who are familiar with the operations of
lighting planls can bear testimony to the fact, notwilh-
standin;^ the grave mistakes that have b^en made in plan-
ning for, and furnishing the service, and which have mate-
rially lessened the net financial results. With the one pos-
sible exception of the telephone the future of no business
has been more greatly underestimated than the electric

light. The telephone pi::ople, and I was with them for sev
cral years, blunJered on the growth of the business with
the greatest unanimity, and built everything too small,

fhe electric light people did the same thing, and now the
face of the earth is dotted with lighting properties, which
were poorly planned, badly buill. and indilterently man-
aged. I Irtve classed the lighting station wi h the water-

works, the gas plant and other (|uasi public institutions,

in the importance of the service rendered, and as to finan-

cial results, but in the matter of construction I am sorry to

say that the avcrege lighting station is inferior. Where do
we ever find a pumping station in other than a neat sub-
stantial brick building, rather than in a frame shell, cov-

ered with tar paper or tin? True, there are many lighting

stations expensivelyand durably constructed but we can all

point out a long list located in cellars, basements, aband-
oneil barns and cheap wooden structures with the usual
and customary trimmings of second hand boilers, an engine
too old for service in a saw-mill, and underwriter's wire. Of
course such a plant is a cheap one and it is within the

means of almost any man to start one, but with what re-

sults? Excessive running expenses and a succession of
break-downs antl repair bills, until the profits areeacen up,
and there is nothing left for the owners but to abandon the
property or sell out to some one who will reconstruct the
plant on a proper basis.

This is one type of non-dividend paying lighting sta-

tions. Another is the station that is well buill of brickjor

stone, with good steam plant and electrical apparatus, and
starts off on its career with the applause of its projectors

and patrons. It is a great success and the patrons in-

crease until Ihe fact is brought home lo the owners that

they have left no room for more boilers, more engines and
electrical apparatus, and that to meet the additional wants
they must add to the building and machinery; put up an-
other stack and reinforce their pole line. Then begins the

work lh.it ends in the central station becoming an exhibi-

tion of engineering gymnastics. Engines of various makes
are crowded in space too small for them, high speed and
low speed, big boilers and little ones, until the station

takes on so many peculiarities that a change of engineers

is apt to shut it down until the new men can unravel the

awful mystery. The remarkable thing about such a sta-

tion is that it generally pays gooi dividends for the reason

that every boiler, engine and dynamo is worked to its fullest

capacity, and consequently under economical conditions.

So long as the machinery stands the strain, the stockhold-

ers will have cause to rejoice, and it is at this juncture that

they would be glad to have the demand for lights cease.

In the nature of things, however, it is just at this point

where the demand becomes particularly pressing, and the

stockholders are confronted with the necessity of rebuild-

ing in its entirety a station but two or three years old, too

small for the reasonable demands m.ade upon il. There
building means the throwing away of the old station in

many instances; selling at a great sacrifice the smaller en-

gines and boilers to make room for larger types, and the

absolute loss of the labor and material in foundation setting,

steam fitting, etc. The shares of the slock representing

the cost of the properly abandoned continue however, to

be an obligation upon which dividends must be paid.

Then during the transition period, while part of the work
is being performed from the old station, and part from the

new. the increase in the operating expenses caused by two
sets of men. and the disorganized condition of affairs, is

very marked. It generally happens, too, that in their de-
sire to make the new one a model station, the manager or
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superintendent devotes all of his time and attention to that

work, and leaves the old station to the boys to run, with

the usual results.

This is the type of station that changes from a good div-

idend payer to one that for a time at least, quits paying,

and (hen resumes, or if its capital is increased, to take care

of the rebuilding, it can contmue its dividends during re-

building, but on a smaller basis, because of the additional

number of shares. There are but few central stations in

the country that have not already, or must within a short

time, go through with such an experience.

The remedy is old and naturally occurs to any one of

moderate experience. It involves at the outsec the selec-

tion of a larger lot and the construction of a larger build-

ing than we can at the time see any possible use for.

There seems to be no reasonable limit lo the demands that

may be made for facilities, so that reasonable methods of

planning do not seem applicable. A larger lot and build-

ing does not call for an excessive increase in cost o^er what
a smaller property would cost. In fact, the real estate and
building are generally the smaller items in the original ex-

penditure. It, then, the boiler room, engine and dynamo
rooms are planned for indelinlte extension, according to

the generous proportions of the building, not with refer-

ence to the gro,vth of the next three or four years, but

of the next fifteen or twenty years, and the

machinery selected be of a standard type and capable of

duplication from year to year, the sacrificing of original in-

vestments would stop, rhere arc some who calculate the

depreciation on the machinery of a lighting station at 10

per cent., but many will agree that the estimate is excess-

ive. There is no reason why boilers, engines and dynamos
with reasonable care, and the occasional renewal of parts sub-

jected to heavy wear, should not last twenty years. I refer

to standard apparatus of course, and do not include exper-

imental types, that are, or ought tobe, thrown out after a

brief use because of their inelficiency. Now, if we start

oi:t right with plenty of roim. with standard machinery,

and the territory that we have is good, the increase is sure

to come, aod can be cared for gradually, by the addition of

a boiler, an engine or a dynamo, without throwing away
any part of the original investment until it is worn out.

The whole secret of dividend paying enterprises is in their

ability to run reliably, every day and every year, without

subjecting the machinery to excessive and abnormal de-

minds and in the avoidance of rebuilding or abandoning
the original investment. There is no lighting property to day

that cannot pay a regular dividend and earn enough above

it to add to the plant as the demand may re*]uire.

There is no fixed rule as to the dimensions of a station

building that will serve the wants of its patrons, present

and prospective The growth of the business has hereto-

fore been beyond the calculations of the most enthusiastic.

The same statement is true with the telegraph and tele-

phone. The Western Union oflicials are building addi-

tions on their already mammoth structure in New York,

that will increase the facilities four fold. The great tele-

phone building on Cortland street, designed four years ago

to furnish all the service below Canal street, is inadequate

to meet the demands. The telephone building in Chicago,

but three years old. is badly crowded, while in the electric

light branch of the service, the Arc Light \ Power com-

pany and the Edison company in Chicago have, after two

years' operations, exhausted their facdiies for extending

in their present quarters. Rebuilding is in process or

under consideration at O.naha, Denver, Milwaukee and

other cities in the \Vest.

We cannot complain of this most prosperous condition

of affairs. Rather do we congratulate ourselves on the in-

creasing growth in papulation, which does not come to ihe

large cities only, but to the small ones, and to the towns

and villages all over the greatest nation that the world ever

knew.
With the increased number of people comes the increased

demand for everything, and what more than light, and the

electric light at that? Is it not wise, therefore, to pattern

after the most substantial and permanent institutions of the

time, and build not for the present and the immediate

future, but for twenty-hve or more years ahead of us?

What is now standard may be obsolete ten years hence,

but at the same time Stan Jai-ds are slow to change, and

with the economical and efficient boilers, engines and elec

trical apparatus of to-day, we are safe to embark in great

and iraporiant investmenis. and leave the almost impossi

ble task of improving on what we now have, to take care of

itself.

ends at the door entrance. U can also be
laid crosswise in open cars C^penings niay

be cut through for trap doors so as to give ac-

cess to the motors in electric cars.

Floor Mat for Electric Cars.

In the accompanying cut is shown a new de-

sign of tloor matting for electric cars introduced

1 LOOR M.\TS 1-OR ELECTRIC CARS.

by I. A. Hood of Chicago. This matting is

made from clear, white hard maple, in strips

Tg in. thick by 3--,-; inches face and 12 to 16 feet

in lengtii. tongueil and grooved. It can

easily be put down on top of any car floor, old

or new, by simply beveling or chamfering the

Pullman Palace Car Company.
The annual meeting of the stockholders o

tha Pullman Palace Car company was held at

the Pullman building, Chicago, last week. The
capital stock of the company is .'iji25,ooo,ooo, and
of this amount $iS,000,000 was represented at

the meeting. The usually quarterly dividend
of

,'ij;2
per share from net earnings was declared,

payable Nov. 15, to stockholders of record at

the close of the business Nov. i, 1890. Trans-
fer books close Nov. r and reopen Nov. 17.

The present value of Pullman stock is $215, and
it was thought that a big dividend would be de-

clared at this meetmg. The failure of the com-
pany to do this is by some ascribed to the pro-

posed co-operation of the Pullman-Westing-
house interests in the electric railway line. Ac-
cording to the splendid financial showing the

Pullman company could pay 17 percent. In

the president's address it was stated that the

average number of names on the pay-rolls at

Pullman for the year was 4,582, and wages paid

$2,733,019.27, making an average for each per-

son employed of $596.46, against $579.06 for

the previous year. The total number of per-

sons in the employ of the company in its man-
ufacturing and operating departments is 12,367;

wages paid during the year, $6,249,891.65. The
number of employes for the previous year was
11,063, ^"d wages paid §5,770,345.26.
There was no change made in the Board of

Directors. George M. Pullman. Marshall Field,

J. W. Doane, Norman Williams and O. S. A.

Sprague of Chicago, Henry C. Hulbert of New
York and Henry H. Reed of Boston were re-

elected. At a subsequent meeting of the board
President Pullman was re-elected for the ensu-

ing year.

The Government and the Telegraph.

Postmaster-General Wanamaker has written

a letter to Chairman Bingham of the House
committee, which has been investigating the

question of postal telegraphy. In the course of

this communication the postmaster-general

says:

I am more than ever convinced of the wisdom and prac-

ticability of restoring the telegraph to the postal service and
making it what it was originally intended to be—a part of

the postal system I say this after closely studying the ar-

guments against the bill made so vigorously by the great

I'e egraph compan v which is now its only visible opponent-

I do not believe it possible to argue this question down.
There is a deep and far-reaching conviction among the

people that the telegraph service is by right a part of the

postal service. To carry the postal system from pony ri

ders to stage coach and on to railroad service, and stop all

further progress because 3.000 owners of telegraph stock

oppose it, is not in accord with the genius of our people or

the spirit of the times.

Mr. Wanamaker says the attorney-general has

confirmed the opinion that the propo'^ed bill is

constitutional. The postmaster-genera! believes

that those who are opposed to the bill, on the

ground that it is unconstitutional are cither paid

attorneys of the telegraph companies or cranks

who fear the constitution would be in danger if

they were sick a day. He continues: " Fhe
courts of highest appeal have settled this ques-

tion. Congress has settled it. in advance of ju-

dicial action, by making the United States the

owner, and the postoffice department the man-
ager of the first line of wire constructed for

commercial and public uses. The old govern-

ment telegraph schemes were constitutional.

What shall be said, then, of the limited telegraph

plan, which I have been somewhat criticised for

bringing forward? There is no tloubt that it is

constitutional. The constitution permits the

general government to transmit intelligence for

the people. The postoffice department has been

doing thi^, with the money and the improve-

ments at its disposal, for one hundred years. It

is preposterous to argue that the telegraph ought

not to be utilized for the cheaper, speedier and
more accurate transmission of messages."

The postmaster-general adds: "The limited

postal telegraph bill is not a proposition to take

money from the treasury or to employ addition-

al civil servants, it is not a proposition to put

any power whatever in the hands of the govern-

ment, which is not at present greater and more
dangerous where it is. It is a proposition sim-
ply to dovetail together two great machines, so
that one shall do business equally well and make
more money, which shall be willingly accorded
to it by the people, the other to utilize its pres-
ent skilled and faithful energy to help supply
the people with still better means of communi-
cation, furnished still more cheaply. It is pro-
posed incidentally to quicken the telegraph serv-

ice by encouraging all the members of the
operators* craft to realize that they are the bet-
ter off the more they are able to devote them-
selves to one thing and are permitted to see
some results from their inventive genius. It is

not a proposition to buy the railroads or the
coal mines, or the saw-mills or the bake-shops
of the country. It is not a confession that

American ingenuity is incapable of keeping up
with the march of mercantile and industrial prog-
ress. If others speak out for the telegraph
stockholders, some one must stand for the peo-
ple in the interest of the cheaper telegraphy
that they want. I believe that it belongs to this

department to take this stand, and I propose in-

telligently and persistently to keep this subject
before you, in strong confidence that it will not
be long before your committee will take steps to

give the people the relief prayed for."

The Death Penalty.^

r.v Georck F. Suradv, a. M., M. D.

The execution by electricity which has recently taken
place has brought to the surface of general discussion a sub-
ject of the greatest concern to society at large. Upon the
electric chair at Auburn was focused the high light of a
world-wide interest. It was promised that the new method
of getting rid of a murderer should be an improvement upon
all others. History mu^t now record its failure frommany
points of view. When the harrowing details of the death
chamber were tingled along the telegraph wires of the

country, and theirimpulses were throbbed through the cable,

the entire civilii:ed world viewed the scene with astonished
horror. The criminal became a martyr, and the manner of
his execution was anathematized by the daily press as a dis-

grace to civilization. Me came to it submissively, trusting

to an easy death, but was killed like a writhing dog. lie

kept his promise to do as well as he could, and the only
mercy was that he was rendered unconscious frc m the first.

X'iewed even as a scientitic operation, however, it tran-

scended in apparent brutality anything that can be Iniag

ined. And yet this was claimed to be the true and improved
way of doing it. This, too, aft r all the discussion by ex-

pert electricians, after all the experiments upon the lower
animals, after the careful examination of the power of dif-

ferent machines, the accurate measurement of volts, the

elaborate estimation of resistance to currents, and the ex-

haustive study of the generating power of different dyna-
mos. It was the first dreadful trial on a human being to

measure the terrible force of quickly repeated lightning

strokes against his vital tenacity. Seemingly every precau-

tion had been taken to make the result a certainty, when
exactly the opposite was proved.

As now shown there was no accurate and reliable way of

determining positively when real death occurred. None of

the experts dared examine the victim while the deadly cur-

rent was coursing through its circuit. No rne could go
near to feel the pulse, or to listen to the heart beat. All

the chances were taken upon the actual number of seconds
required to make life extinct. That there was an error of

judgment In that regard was shown in the respiratory strug-

gles of the criminal after the first shock was administered.

Although there was no more pain or agony daring these ef-

forts than if the man had been under the inlUiences of an
;m:v=thetic and had been undergoing a severe surgical ope-

ration, there wasscarceh' less doubt, under such conditions,

that he might not have rallied if the shock had not been

repeated. Viewed from such standpoints it can hardly be

claimed that the first use of electricity as a means of pro-

ducing death easily, quickly, and as some have claimed,

"pleasantly," was, by any means,, a success. All this was
done for the sake of making an improvement upon the

other forms of execution When, however we compare
electricide with these, we are forced to admit that it utterly

failed to meet the extravagant claims of its advocates.

The scene in the death chamber was well calculated to im-

press any impartial observer with this fact. For the poor
victim's sake we are glad to believe that he suffered no
pain, but at the first stroke he was simply shocked, not

killed, then after a torturingly long interval the shock was
repeated and continued, until the burning llesh of his back

demonstrated that the sacrifice had been complete hrom the

administration of the first stroke until the second circuit

was finally interrupted, five minutes and twenty-eight sec-

onds elapsed. In view of these facts it can hardly be said

that the execution was a speedy one, certainly no: as (|iiick

as lightning. That the murderer sulVeied nothing is no

argument in favor of the apparent brutality of failing to

kill him at the first blow, then striking him again and acci-

dentally roasting him afterward Tne start was well enough,
perhaps, but who can contemplate the finish without a

shudder. The only comfort those can take who have ad-

vocated the new plan, is that the first current was a stun-

ning one. Uut in the other methods of inllicting the death

penalty is there more sutTering?

Excepting perhaps the Russian plan of execution by the

1 1'Voin ttic .-Vrcn.i. ni-tnlu'i-.



250 WESTERN ELECTRTCIAN. October 25, 1890

knout—beating the life out of the victim with a loaded lash

the dreadful clement of pain to the individual is hardly

worthy of consideration. The guillotine is certainly ver>*

rapid in its action, and, a> far as can be judged by analog)-
[

with similar phenomena all sensation is abolished on the
j

instant of the stroke. The communication with the pain
:

centers is at once cut off. and the sensation current is in-

stantly interrupted. The only revolting part of the pro-

ceeding is the necessary shedding of blood ; but this, scriptur-

ally speaking, should render the killing contract more valid.

As to rapidity and elTeciiveness the same thing is done with

the heavv lapenese sword, and with scarcely less precision.

The Spanish garrotte crushes the cervical spine and upper

spinal cord by means of a screw quickly working through

the back of an iron collar. Death here is practically instan-

taneous. The same may be said also of hanging, The
instant the noose tightens its choking grip, consciousness

is gone. The contorting spasms of the larger muscles are

merely involuntary movements thai have no connection with

appreciable pain. At least, this is the testimony of men
who have lieen cut down while insensible from attemp*ed

suicide by such means, or who have been similarly rescued

from accidental hanging. When there has been bungling.

the rope should not be blamed. Kven the electric chair

may not have had its chance.

The objection to hanging on the grounds of simple hu-

iianity has been that some moments must elapse before

actual death can be a certainty. When the neck is not

broken (and this is the rule), the heart continues to beat in

a more or less irregular manner for several minutes after

the suspension. l>ut if the hanging is properly done, death

is always sure and there are never any attempts, reflex or

otherwise, at respiration. The victim, free from pain and

absolutely unconscious after the first convulsive throes,

swings motionless in midair, a limpid nothing of humanity.

Unconsciousness and consequent loss of sensation are in

such instances evidently due to the combined effects of the

shock of the fall and of the congestive brain pressure

caused by the grip of the noose.

In studving the technique of executions it is interesting

to note a desire on the part of those who believe in these

forms of punishment, to inflict as little suffering as possi-

ble upon the condemned one. This is as it should be and is

so far a credit to our present civilization. Those who hold

a contrary view are happily in the very small minority.

There is only pity for such as claim that the more severe,

revolting, and cruel we make an e.xecution, the belter it will

serve its purpose. It is to be regretted, in this a^-e of en-

lightenment, liberality and progress, that even clergymen

should be found among the stanch advocates of this ob-

noxious doctrine By their training and mission it would

be quite reasonable to e.spect from them something in ad-

vance of the religion of the fire and the sword. Thinking

men now aik a better argument for revenge than the quo-

tation of a text or the literal interpretation of a scriptural

injunction. Strange to say in a newspaper column of per-

sonil interviews representing the opinions of scores of

leading preachers there was scarcely a man among them

who was not in favor of some form of capital punishment,

;ind not one who was not willing to advise it as a last and

effectual remedv for murder. Such conclusions are, to say

the least, sorry comments upon a gospel which for nearly

nineteen centuries has lent its best efforts toward Chrlsl a -

i/.ing humanity.

Thomson - Houston Electric Railway
Work.

During the past two months the Thomson- Houston
Klectric company has been actively engaged in completing

the construction of, and has put in operation, electric rail-

ways at Concord, N. II.; Shreveport. La.; Newark, N. J ;

St. Paul. Minn.; Memphis. Tenn.; Anaconda, Mont.; Hel-

ena, r^Ion'. These motors comprise 50 motor cars and 33

54 miles of track. The St. Paul road was put in operation

on Octobers i8qo. and has been running satisfactorily

ever since. The Concord Horse Railroad, N. H., eight

cars and seven miles of track, was started October 8, the

trial cars having on board the ofiicials of the road, and
i:iviled guests. Everything in the working of the system

was excellent, and the best of results are anticipated by the

officials of the road. The road of the Shreveport Land and
Improvement company, Shreveport, La . four cars and
5.25 miles of track, was put in operation October 4, and
opens up for residence a large territory owned by the

Shreveport I,and company, The initial run was made
without an accident of any kind, every car being utilized,

and working to the entire satisfaction of all present. The
City and Suburban railway, Memphis, Tenn , five cars and
five miles of track, was formally opened at 5 a.m. on Oct. 6,

in the presence of about five hundred people The cars all

worked well and iheir operation on daily schedule time

of starling has convinced the residents of Memphis that

the benefits of rapid transit have in no sense been exagger-

ated. On October 4. the city of Newark turned its back

on horse car traction and inaugurated a new system which

is working to the entire satisfaction of those interested in

the road, and the public as well The trial trip was a com-
plete success, none of the evil forebodings of the past hap-

pening to jar up3n the gratifying experience of the day.

The company has equippei 5.75 miles of track, and have

twenty cars in operation. The people are very enthusias-

tic over the new method of transit and predict a grand suc-

cess for the electric cars in the future.

On .\ugust 2, iSqo. the Thomson-Houston Electric

company commenced the equipment of the .Alamo Street

Railway. San Antonio, Te.Kas, and on September 25. 1S90,

in less than two months, had laid ten mites of track, put

up the overhead constrution, and had ten cars in operation

to the entire satisfaction of ali parties concerned.

CORRESPONDENCE.

An electric lamp for miners, weighing only three pounds
including the battery, has been in use in English mines for

some time with excellent results. The battery which is

used has a capacity of ten hours. L. Bristol is the inventor.

New York Notes.
Nkw York, Oct. iS —The cost of electric lighting and

the subway question is again being agitated by the electric

companies. They accuse the subway company of charg-

ing a higher rate per mile for rental of subway ducts than

is paid in any other city. Suits have been commenced

against the Consolidated Telegraph iV Electrical Subway

company by several of the lighting companies to fix, if pos-

sible, the amount of rental the subway company has a right

to charge, and also to restrain the subway company from

interfering with the electric cables and other property of the

lighting companies. Temporary injunctions have been

granted restraining th-. subway company from interfering

with the cables, and next Tuesday arguments will be heard

to make the injunctions permanent.

The electric lighting companies claim that the Consoli-

dated Telegraph .S; Electrical Subway company has had a

monopoly of building subways through its contract with

the Board of Electrical Control. Protests have been filed

with the board by some of the electric lighting companies

to the effect that the rental was illegal and unfair, and asked

a report as to the cost of the subway in order to determine

a fair rale for rental. No attention has been given this

demand of the lighting companies by the Board of Elec-

trical Control, but matters were brought to a crisis by the

subway company refusing to allow any company to occupy

a new duct unless rental at the rate prescribed was paid

yearly in advance. The subway company also served

notices on the electric lighting companies that unless pay-

ment was made before last Thursday it would cut and re-

move the cables of the lighting companies from the sub-

ways. These notices gave the electric lighting companies

an opportunity to obtain temporary injunctions against the

subway company. The subway company substantially de-

nies the charges which the electric lighting companies are

making, and the fight promises to be a lively one.

The New York Telegraphers' Club gave its second an-

nualball at the Central Opera House, Tuesday evening.

Ihe members were out in full force and spent a very jolly

evening in feasting, dancing and merrymaking. .An inter-

esting prelude to the programme of the evening was the

presentation of the prize given by the Hon. James D. Reid,

United States Consul at Damfermline, Scotland, to Miss

Kitty Stephenson, the winner of the first prize in the ladies'

class in the fast sending tournament of last April.

The incorporation of the Aerial Conduit company, lim-

ited, with a capital stock of S35.000, is announced. The

object of the concern is the manufacture and sale of con-

duits and tubing for electrical conductors and wires, and

for other purposes, and posts and other supports, together

with supports for electric lights and wires, and insulated

wires and cables and other material in the city of New

York. The incorporators are John F. Gibley and Frank

W. Rennell, of New York City, and James Craig. Fred H.

Smith and .\uslin Gallagher of Brooklyn.

,\ certilicate incorporating the Broadway Railway com-

pany was filed to operate the present Broadway surface

railway from the Battery to Union Square in New York

City, and will be operated in conjunction with its present

connections for a single fare of five cents The new com-

pany is capitalized at !|;r,000,000, and has as its directors

Daniel S. Lamont. Thomas V. Ryan, Henry Thompson

and Charles F. Frothingham of New ^'ork City, Charles

E. Warren, Daniel II. Hasbrouck of Brooklyn, and Wil-

liam J. Ramsey of Newark.

Frank E. Brown, electriciin of the B:)ard of Electrical

( sntrol of this city, and Miss Laura Lycitt were married at

the resiJenci of the bride's pirents. 415 West Fifty-fourth

street Thursday evening.

The Edison General Electric company of Schenectady,

has been purchasing considerable land in the vicinity of iis

works. The deeds have been filed in the county clerk's

office and they show that many important transfers have

been made.

An interesting case of lightning stroke is reported to-day.

During a thunderstorm a police oflicer attempted to report

from a patrol box to the police headquarters. He was

opi^ning the box when lightning struck the wires near the

box. Without a cry or even a tremor of the limbs, he

dropped in front of the box. tu all appearances struck dead.

"He was carried into an adjoining house, where a physician

examined him and detected feeble signs of life. Powerful

restoratives were immediately applied, in a few minutes

respiration was restored, and soon after he recovered

consciousness. Hfe complained of a numbness in the legs,

and on attempting to rise found that he was completely

paralyzed from the waist down. He suffered no pain, and

no marks of burning were anywhere visible on his body.

The doctor hopes that he will recover the use of his limbs.

W. H. T.

Kansas City. Mc.
Kansas City, Oct. iS.—At a recent meeting of the coun-

cil a resolution was introduced by Councilman J. W. Hum-
phrey relating to the subject of economically lighting the

city He said: "Our present annual appropriation for

street lighting is ^95,000, and that buys us approximately

123 arc lights, 1,525 gas lamps and 1,400 gasoline tamps.

While we may be getting value received for our money, T

am confident that the city can have more and better lights

for much less money by operating its own electric plant.

"The very first section of the first article of our charter

e npDwers the city among other things to acquire by pur

chase, or otherwise, land or other property, for gas works,

or other means of lighting to supply the city with light."

The resolution provides for the issuance of bonds to pur-

chase the plant. CDntinuing, he said: "'Such a plant as

is provided for in the estimate will save the city .^52 437
every year, and will, therefore pay for itself in four years,

besides enabling the city to light its streets more perfectly.

In estimating the cost of a plant with a capacity of 200 arc

lights and 3,000 incandescent lights, and the cost of main-

tenance of the same, I have not relied wholly upon my own
investigation of the subject, but have had the valuable aid

of a practical electrician."

The estimated cost of the plant would be $198,500. The

cost of maintenance and interest on investment are estimated

at $42,563.. Mr. Humphrey said; "The cost of mainte-

nance is based on an estimate that the plant will be oper-

ated, on an average, nine hours each night and every night

in the year. Our present annual appropriation for lights

is $95,000. the total cost, interest included, of operating

this plant would be $4:, 563. The city would, therefore,

save annually $52,437, enough to pay for the plant in four

years, would have 200 arc lamps instead of 125, and 3 000

i6-candle pawer incandescent lights in the place of 2,925

unsatisfactory gas and gasoline lamps.

"That is not all, however. The plant could be given a

doubled capacity at an added cost of ^61,250. The addi-

tional C3st of operating would be $20,675-, and i" comput-

ing the C05t of maintenance, full allowance has been made
for the burning out of the incandescent lamps, repairs and

all other items of that character. Under the foregoing es-

timate the city would have40O arc lamps and 6,000 incan-

descent for $63, 238 a year, where it now pays $95,000 a

year for but 125 arc lights and 2,925 gas and gasoline

laups, and even then it would save $31,762 annually, pay-

ing for the plant in less than seven years.

"But suppose the city uses only 20D of the arc lights and

3 O30 of the incandesceat, sufiacieat to light the city much
batter than it is hdw lighted, and rented the remaining 200

arc lights and 3,000 incandescent for commercial purposes.

The net gain to the city would be $tr,i62.

"The city would have 200 arc lights and 3.000 incandes-

cent lamp;, lighting its streets at no cost to itself and make

$11,162 a year besides saving to the treasury the $35,000 it

now expends annually for its lights, making a total annual

saving of §106,162, or enough to fully pay for the dupli-

cate plant in less than three years. When the plant was

paid for the interest on the bonds, amounting to $[$,675,

and which is included in the foregoing estimate of expenses,

would of course, bs stricken from the account."

The several telegraph and electric light companies are

reluctant in these days to make application to the Board

of Public Works for permission to erect poles in even those

streets over which they claim that their several franchises

extend. This unwonted hesitation has been induced by

the receipt by each of the companies of a communication

from the Board of Public Works, requesting them to file

with the Board copies of the clauses in their franchises un-

der which they claim the right to erect poles. The tren-

chant part of the communication is concealed in a request

to the companies to take notice "that where poles are to be

used by other lines it must be stated."

The attention of the Board of Public Works was first di-

rected to the question by the action of the Kansas City

Electric Light company in erecting poles on Eighth street.

The Postal Telegraph company has a line of poles on

Twelfth street, which the electric light company was desir-

ous of using, and as the latter company's franchise permit-

ted it to erect poles on Eighth street, and as it was a mat-

ter of indiffereace to the telegraph company by what street

entrance to the city might be gained, a little trade was pro-

posed Thereupon the Board issued its communication

which has been succeeded by silence.

It seems that.there has never been any adequate super-

vision of the various companies that from time to time have

been given authority to erect poles on certain specified

streets, and the actions of the companies have been sub-

jected only to such restraint as their interests might dictate.

The board has assumed full control of the situation and is

now engaged in an investigation of the actual rights of the

companies under their franchises.

The Northeast Street Railway company has begun the
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erection of its new car barn at the northwest corner of St.

John and KImwood avenues, and hopes to have it com-

pleted by November i. The capacity of the power bouse

was wholly insufficient to accommodate the twelve cars of

the company. The location is the eastern terminus of the

line. The offices of the company and the repair shops will

also be located in the new building. The summer cars

and equipments will be stored in the present barn. The

new one will have a capacity for twenty cars.

The Consolidated E ectric Light company, Kansas City.

Kan., has filed with the register of deeds a deed of trust

of $175,000 in favor of Clarence A. Parks, trustee. The

instrument states that the money is to be used in erecting

buildings for a plant.

The council of Independence, Mo., at its last meeting

had the matter of lighting the city streets up for considera-

tion again. The contract was let to the Citizens' Electric

Light company for $7.50 per arc light and twenty lights

are to be used. The terms of the contract call for lighting

the streets from twilight until midnight, and from 5 o'clock

in the morning, until daybreak.

Col. D. B. Dyer, an old resident of Kansas City, but

now president of the Augusta Electric Railway company

of Augusta. Ga.. is in the city on a week's visit. Col.

Dyer while in Kanaas City, was a prominent business man,

and afterward became the first mayor of Guthrie, Okla-

homa, when that town was organized. For the past year

he has been in Augusta at the head of the electric railway

system of that city. The Jar\-is-Conklin Mortgage Trust

company of this city forms the financial backing of the en-

terprise, and it has been a success from the start. There

are seventeen miles of road now in operation, and eight

miles more nearly ready for business. Colonel Dyer says

he is considering a scheme to operate the entire system by

electricity, generated by water power, thus greatly reducing

operating expenses.

"Augusta." says Colonel Dyer, "hasas fine facilities for

water power as any city on earth. About seven miles above

the city and above the rapids of the Savannah River a

canal begins, which is cut directly through the city and

furnishes a 14,000 horse-power. The canal was built at a

cost of $1,750,000. It is paying for itself, however, and

making Augusta rich. It is lined with cotton mills and

her manufacturing concerns." P.

Minneapolis, Minn.
Minneapolis. Oct. iS.—The St. -Paul capitalists who

are interested in the project of equipping the city of Win-

nipeg. Manitoba, with a complete electric street railway

system were a little surprised the other diy when a local

paper published a telegram from that city giving an outline

of their alleged attempt to corrupt the city council of Win-

nipeg to secure the desired franchise. Some time since cit-

izens of Winnipeg, operating in conjunction with capital-

ists of St- Paul, applied for a charter extending the privi-

lege of constructing, equipping and operating electric lines

in that city, and the matter was supposed to have been fav-

orably considered. The Winnipeg capitalists made a visit

to the Twin cities for the purpose of investigating methods

of construction employed here and securing estimates on

the cost, and no difficulty was apprehended in regard to the

successful initiation of the enterprise. It is now stated, how-

ever, that a very bitter feeling his been engendered against

the new company by local interests with which the proposed

enterorise conflicts, and that this feeling has been enhanced

by the fact that the bulk of the capital to be employed is

American. At a meeting of the council two months ago

two petitions for franchise were simultaneously submitted

and since that time the controversy has been waged with

varying prospects. The opponents of the enterprise make

charges of wholesale bribery. A long Manitoba winter is

before the Winnipeg council, and they will have abundant

time to decide on the corporation which shall be allowed to

put in the first Manitoba electric street railway.

The MinneapDlis city council has ordered the city wires

buried. The wires of the fire-alarm telegraph system are

now nearly all underground and the connections will soon

bs established. Inside of Fifteenth avenue south, and

Fourth street they have all been buried, about forty miles

of single wire cables, or seven miles of standard 6-wire

cables, being laid in conduits . The distribution box,

through which all the cables of the city pass, is at the cor-

ner of Washington and Xicollet avenues. Firemen did

the balk of the work. The North American Telegraph

conpany hasjast made the announcement that it will place

its wires underground at the earliest possible moment.

Supt. Tuttle of the line is now in Chicago negotiating for

a satisfactory cable. The Djrsett conduit will be used

In a short time the Western Unioa Telegraph company

will be the only one in the city with its wires overhead.

Supt. McMichael of this company has stated that the

Western Union may possib'y use the overhead cable system

in Minneapolis.

E. L. Randall of Kansas City, Mo., is in Minneapolis

for the purpose of organizing a lodge of the Brotherhood

of Telegraphers. He has had satisfactory results thus far

and believes he will be able to get nearly every operator in

the city into membership and sympathy with the order.

The railroad operators are particularly enthusiastic and are

especially pleased with the insurances feature of the Broth-

erhood. E. L. Randall, the organizer, is the man who
has a suit pending against the Rock Island read for ^75..

000 damages for blacklisting him in the strike of 1S83.

Public dissatisfaction over the torn up condition of the

street railway in both cities is beginning to take the form

of public meetings. Two of these have been held during

the week, one in each city. The Fairview Heights Citi-

zens' Union in St. Paul instructed its aldermen to vote

against any extension of time to the street railway company

if its lines were not all in operation by Nov. i. This ac.

tion is so radical as to be ridiculous, as the street railway

company, notwithstanding the wonderful rapidity of its

work, has been too much delayed in getting material to be

able to finish all its lines this fall. The North Minneapo-

lis Improvement association met Monday evening to pub-

licly insist on the completion of the Twentieth avenue line.

The street railway company is paving Twentieth avenue

with its own money in order to be able to lay its track and

trusts to the city council to reimburse it next year. As a

rule both St. Paul and Minneapolis people are satisfied

with the progress of work on the new lines, and delighted

with the success of the electric power on the lines that are

in operation.

The only hitch yet encountered in the operation of the

new lines occurred this week. A heated journal on the big

engine at the Third avenue power house necessitated a

shut down for two hours, leaving heavily laden cars

standing in darkness and rain. The Fourth avenue line,

receiving its power from another station, was not affected.

Barnard Bros. iS; Cope, the Minneapolis Furniture com
pany,and McLeod & Smith, have each installed electric light

ing plants in their factories. The Brush Electric company

furnishes the first named concern 134 incandescent lamps.

The Thomson Houston company installed the plant from

which the others aie lighted, 275 incandescent lamps being

used C.

THE ELECTRIC LIGHT.
Bids foi lighting the streets of Seattle, Wash., have been

received from both of the electric lighting companies, but

the contract has not yet been awarded.

At the annual meeting of the stockholders of the Schuy-
ler Electric company, Thursday, Oct. 9, the following gen-
tlemen were chosen directors: S H. Butler, John N. Camp,
Walter S. Hubbard and C. E. Jackson of Middletown,
Conn., C. N Wayland and C L. Buckingham of New
York and Chas E. Dustin of Hartford. A meeting of the

board of directors was held immediately after, and officers

for the ensuing year were elected, as follows: President,

Chas E. Dustin; vice president, S. H. Butler; treasurer,

Jo;. T. Elliott; secretary, D. J. Glazier.

The Brush Electric company of Baltimore, M.I.. is now
making improvements and additions to its already very
extensive alternating current electric lighting plant, which
will give it a total capacity of 20,000 i6candle power
lamps, and thereby the Baltimore central station plant will

become one of the largest alternating current incandescent
lighting plants in the United States. It was in the early

part of 1887, a little over three years ago, that the Brush
company made the first contract with the Westinghouse
Electric company for the installation of alternating current

apparatus aggregating a capacity of 5,000 lights. The de-

mand for the -^.ew light grew at an enormous rate, and be-

fore long the company was compelled to increase its plant.

The Westinghouse company was called on for an addi-

tional apparatus of 3.000 lights' capacity. But even this

did not long satisfy the demand, and twice again the com-
pany increased its capacity b) 3,000 lights, until at the be-

ginning of the present year the central station plant of the

Brush Electric company of Baltimore City had a total

capacity of 14,000 alternating current incandescent lights.

This last addition has again been necessitated on account
of the demand which has been made on the Baltimore
plant, and when the installation shall have been completed
there will be but two cities in the country with larger ca-

pacities of alternating current incandescent lighting appa-
ratus— Pittsburg with 60,000 lights, and Nev^ York with
50,000.

The Thomson-Houston Electric company, Western
isolated lighting department, reports the following list of

sales of isolated electric light plants: W. C. Ritchie t\:

Co., Chicago, 200 incandescent; Jno Kranz, Chicago, 300
incandescent, Calumet Distilling company (increase) Chi-
cago, 26 incandescent; Baker i.^- \'auter. Chicago, 100 in-

candescent and electro plating machine: Elite Furniture
and Lumber company, Argenta, Ark.. 30 arc; Academy
of Music. Chicago, i3 arc; National Forge lV Iron com-
pany, East Chicago. Ind,, 20 arc; A. H. Andrews lV

company, 600 incandescent; Consolidated Piedment Cable
company, Oakland, Cal., 30 arc; Citizens' Street Railway
company. Indianapolis. Ind.. 30 arc; Dernberg, (Hick &
Horner, Chicago, 45 arc; Mountain Ice & Cold Storage
company. Salt Lake City, Utah, 50 incandescent; Illi-

nois Steel company. South Chicago. Ills., 30 arc; D. D.
Wilder, Santa Cruz, Cal., 100 incandescent; Ira C.

Darling l^ Co., Stock Yards, Chicago, 150 incandes-
cent; Shailer 6: Schiglau, for Lake View Tunnel Crib &
Water company, 75 incandescent and one i-horse power
moter; Crocker Chair company, Sheboygan, Wis.. 500 in-

candescent; Wright & Hills Linseed Oil comp ny, Chica-
go, 150 incandescent; Goetz lV Brada Manufacturing com-
pany, 18 Michigan street, Chicago. 12 arc; C. T.
Roenitz Leather company. Sheboygan, Wis., 150 incan-
descent ; Huntington. Hopkins, San F'^ancisco, Cal.,

300 incandescent; Hanson Furniture companv Janesville.

Mo., 75 incandescent; City of Chicago, Hyde Park &
Lake Water Works, increase 30 incandescent; H. A.
Foster ^: Co., Prentice, III , 100 incandescent. The
plant for the Lake View water tunnel, water works
and crib, will be unique in some respects, as the dyna-
mowill not only supply electric lights at the works' on
shore but will also be used to run the motor at the crib
for rigning a fog bell, and the same dynamo will supply
a number of incandescent lamps in the lighthouse on the
crib, to take the place of the ordinary light-house oil

lamps-

A word to the wise when the "wise" are "electrical" ed-
itors on daily newspapers, may be sufficient. At any rate
this may set them thinking: There was a curious scene in
Paris the other day just outside the Opera House, accord-
ing to a correspondent of the London Daily yews. TraEc
was in full swing, when a lady who was crossing the street
and had got on to one of the refuges sunk to the ground
with a scream. She had put her foot on a large metal
plaque, and immediately felt an electric shock. The usual
crowd collected and the usual police arrived. But the cause
was clear to all. Quite close to the scene of the accident
was a standard of clustered electric lights, and the wire
which supplied the current passed close to the metal plate.
With great presence of mind the police sent for several

electricians, keeping a cordon in the meantime round the
plaque. The experts went to work quickly and cautiously.
The metal plate itself was raised. It communicated with
one of the subterranean passages that lead to the drainage
system of the city. Then at last the cause of the accident
was discovered . A workman employed in the drains
wanted to emerge, and happened to push up the plate at the
moment the Udy's foot was on it. Hence the earthquake
and the shock. Thereupon the crowd dispersed, the elec-

tricians went home, the police preser\'ed impenetrable
silence, and the lady, who really showed considerable
imagination, decided to say as little as possible about the
accident.

THE ELECTRIC MOTOR.
A belt line electric road is contemplated at Los Angeles.

Cal. The trustees have granted a franchise to B. A.
Cart.

A contract has just been closed by the Detroit Electrical

Works for the full electrical equipment of a street railway

in Nashville, Tenn., with a Rae system.

The entire San Antonio. Tex , street railway system has
been converted into an electric rapid transit line. The new
cars have been running with entirely satisfactory results.

Mules have been in use for ten years. A few of the old

cars will be kept on in case of emergency, but in a month's
time there will rot be a mule on any San Antonio track.

The city now has three electric roads, all completed within

the past week.

The Rochester, N. V., Street Railway company has
placed a Brush railway generator in the Brush Electric

Light company's station. It is expected that eight electric

cars will be operated immediately on the Lake avenue and
South St. Paul street route, the equipment of which has
been finished. The span wires are fastened to the walls of

the buildings on Main and Exchange streets, thus enabling
the company to dispense with poles.

A recent London cablegram says; "The steamer Silver-

town, belonging to the India Rubber, Gutta Percha and
Telegraph Works company (limited) of London, having on
board 1,750 miles of cable for the Central & Souh Ameri-
can Telegraph company of New York, passed Dover at 5
p. >L on the nth, inst en route for Valparaiso. This ca-

ble is to be laid between Chorrilos, Peru, and Valparaiso,

Chili, touching at Iquique, as an extension of the Ameri-
can line via Galveston."

A new electric road has been constructed at Anaconda,
Mont. The Thomson-Houston system is emplDyed. The
road is four miles long and four motor cars and four

trailers are operated. Power is furnished by two 40.000
watt generators. The company is now constructing a

power house that will accommodate the electric lighting

plant as well as the street railway generators. Apparatus
for iSo arc lights and 3,000 incandescent lamps will be

installed . Water power will be employed.

It is a good thing for a town to have capitalists builil

street railroads, but a franchise for a road is often of con-

siderable value, and boards of trustees and supervisors

should exercise great care in granting them, says the Pa-
cific Electrician. There are always parties without means
who are ready to speculate in franchises, and instances

have happened more than once where improvements are

kept back because some irresponsible party holds a fran-

chise and keeps others out. No franchises should be
granted except to parties who can prove that they mean
busines*:;.

Ten electric cars, the conductors say. are the greatest

number run yet at one time over the Fourth avenue line,

although the company owns some fourteeen in all, and
John Stephenson is at present turning out others for the

same storage system. Just now only three or four of these

cars are run, and the way people crowd into them as even-

ing draws on. and their clear, strong electric lights Hame
out, testifies public appreciation of the slightest effort on
the part of the carrj'ing corporations to increase the com-
fort of the traveling public. The xnle, sooty old lamps in
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the L cars, which might easily be made as efficient as the

tights in the vestibule railroad trains at least, are as often

as not these murky evenings only half lighted, and by no
means half cleaned.—New York H'orhi.

A London contemporary calls attention to the fact that

the field forsmall motors in Kngland has not been devel-

oped. Enumerating some of the uses to which these

machines could be put it says; "A small motor that could
be switched on or off could be made to drive boot brushes.

and any visitor could have his boots brushed at any time."

Machines of this kind have long been in use in this coun-
try. It is amusing to Americans to find Knj.jlishmen awak-
ening at this late day to the advantage of the electric

motor.

A Cincinnati exchange says: "Suit was filed in the Cir-

cuit Court at Newport by II. J. drowning against the

Western Union Telegraph company for $500. Mr. drown-
ing alleges that on the fourth day of the present month he
was in liulTalo, N. \'

. and hearing that his wife was ill

telegraphed her with instructions for her to answer as to

the condition of her health. lie never received the tele-

gram and getting no answer came on to Newport, thereby

neglecting his business and losing the amount named on
account of his absence from UufTalo."

Electric motors operate all the machinery in the estab-

lisnment of the Allgemeine I-'lektricitats (iesellschaft, Ber-

lin. Kuhtoxoi German Tra<h J^evie:v describes the plant

as follows: Two compound steam engines of 100 horse

power each are coupled direct to suitable large dynamos of

110 volts pressure, which supply the electrical current both

for lighting purposes and for the electric motors. There is no
need for belling or any other form of mechanical transmis-

sion A network of cables supplies the energy in the

smallest and otherwise quite inaccessible corners and ren-

ders it possible to alter the position of the different ma-
chines according to the special purpose.- This is of great

advantage for very heavy and large pieces tn be shaped or

worked at, since the tool may be brought to the work piece

and not vice versa. Although part of the energy expended
is wasted in the primary dynamos and in the tlectromotors

it is stated that this waste is far below the loss that would
be caused by a mechanic il transmission plant requisite for

this factory. There is besides, another drawback of me-
chanical transmission. The plan of the building is, to

some extent, dependent upon the general disposition of the

belts and pulleys while with the electric transmission of

power every space of the bui'ding, no matter how this was
designed, can be easily reached without complicated belt-

ing, friction and cog-wheel apparatus, and the control of

the bearings cpuplings and the dangerous management of

belting is entirely avoided. As to the working expenses it

must not be overlooked that as each motor may bt used
independently from the others, considerable saving of run-

ning power can be obtained, because it never recurs, as

with the mechanical transmission, that for only one small

working mach-ne a very heavy countershaft, with all its

supplements, must be run idle. The lighting of the work-
shops is interesting and it is obtained by eighty five arc

lamps and 300 16 candle lamps; the former are suspended
only 7 feet from the ground, but inclosed below by a para-

bolic relUctor. which throws the rays up against the while

washed ceiling and walls, so there is a very splendid day
like illumination, and no workman is compelled, in order

to sec the details of his JDb to approach the lamps.

Miscellaneous Notes.

.\. W. Kippy, an employe of the Pullman company, has
perfected an electric air brake, it is claimed, for use on
railroad trains. The device, it is said, is so constructed

that the air chambers can be recharged, whether the brake
is in operation or not.

Timing horse races by electricity is familiar to horsemen
throughout the country and the excellent results thus ob
tained have no doubt served to encourage those interested

in athletic sports to perfect an apparatus for timing sprint-

ing contests. Kecent trials of these device^ have demon-
strated their value in close contests, where accuracy is the

most desirable feature

An effort is being made in Chicago to organize a "Prac-
tical Science Insti'ute," to be managed after the plan of

the Franklin Institute of Philadelphia. The chief object

of the instilulK is to interest practical artisans in practical

sciences. II. Haupt. Jr., room 606 Riaho building, is the

promoter and originator of the scheme, and he is now at

work interesting other-, in the subject.

Personal Mention.
(jeorge K. S^jrugham. electrician of the ll^lt Klectric

Line company Lexington, Ky.. was married to Miss Sallie

.Antoinette McConnell. Oct. 22

Business Mention.
The National Klectric company, Philadelphia, is cNploit-

ing the Warrell fuse block, which is madeof vilrilied p(jrce-

lain. I he company makes strong claims for this device

and asserts that it has proved its advantages in practice.

The Writing telegraph is the subject of an interesting

pamphlet devoted to an explanation of this device and the

uses to which it can be put in commercial work. The
Writing Telegraph company. New \'ork. capital !{t50<j.ooo,

is exploiting the system.

The annunciators, guest calls, and similar apparatus in

use in the Chicago Auditorium, were designed by Chas. C
.Vrmstrong. now with the Great Western iCIectric Supply
company, which now lias the contract for additional appi-
ratus. It will furnish a set of electric tloor indicators for

the elevators, and will probably be the lir^t one operated

by electrical means. The ( ireat Western Klectric Supply
company has also sold large quantities of Cutter's K. L.

insulators, and report a growing demand for "those tin

shades that neeti no holder."

The increase in business of the Kletcher ^; Fletcher Elec-

tric company. Cleveland, Ohio, has necessitated additions
tothewrrks which now exiend from South Water street

through to the Big h'our railway tracks in their rear Their
specialties are annunciators, bells, pushes, switches, and
they have won a large trade among progressive bell hang-
ers in Canada and South America, as well as in this

count r}'.

The .\ccumulator company has just closed a contract

with the Dubuque Street Railway company, Dubuque,
Iowa, for six Edco cars, operated by the Accumulator sys

tem This contract was made after President Rhomberg
of the Dubuque Street Railway company, had made an ex-

haustive test of the system for three months. It is the in-

tention of Mr. Rhomberg to equip his whole road with ac-

cumulator cars.

The American Electrical Supply company has been or-

ganized in Buffalo to handle general electrical supplies.

The company states that it will have the most complete
assortment of electrical goods between Chicago and New
\'ork. The company is exclusive agent for Western New
York and Northwestern Pennsylvania for the C. ^S: C
Motor company of New York. It will also represent the

Electrical Merchandise company of Chicago. The officers

are C. M. Proctor, president; S, C. iJaynes, vice-president

and treasurer; ^Y. L. Adams, secretary' and manager.

Electrical Patents.

London,

43*5.233.

phi a,

438,234-

438,236.
beth,

438,260.

Issued Oct. 14, iSqo.

438,134. Electric Arc Lamp. Alfred Apps,
England.

438,145. Regulation and Control of Storage I^atteries.

Stanley C. C. Currie, Philadelphia, Pa.

438,167. Circuit Closer. Thomas Marcher, Neumarkt,
near Nuremberg, Germany.

438,174. Coin Actuated Box. lames W. Patterson, New
York, N. Y.

438,192. Electric Motor Car. Jabea Y, Shawhan, De-
troit, Mich.

438,204. Electric Motor. Elihu Thomson, Lynn, Mass.

438,211. Support or Hanger for Trolley Wires. Herbert
C. Wirt, Boston, Mass.

438,219. Trolley Pole. Johao M. Andersen. Boston,

Mass

438,226. Apparatus for Measuring the Strength of Elec-

tric Currents. Stanley C. C. Currie, Philadelphia,

Pa.

Telegraph Instrument. John Geary, I'hiladel-

Pa.

Circuit Closer. John Geary, Philadelphia, Pa.

Electric Safe Lock. William H. Hollar, Eliza-

N [., and Frederick S. Holmes, Maiden, Mass.

P-lectric Switch. Charles W. Smith and Corne-
lius J. Lyons, Boston, Mass.

438,262. Electric Railway Conduit System. Malone
Wheless, Nashville, Tenn.

438,293. Electric Railway System. Frank J. Sprague.
New York, N. Y.

The last claim reads as follows:

"12. In an electric railway system, the combina-
tion of two tracks, each having an intermediate rail,

the traffic rails and intermediate rail of each track form
iog a set of working conductors, and a common source

of supply for both said sets."

438.298. Manufacture of Incandescent Electric Lamps.
Thomas A. I-:dison, Menlo Park, N. J.

438.299. Manufacture of Carbon Filaments. Thomas A
Edison. Menlo Park, N. J.

438.300. Gauge for Testing Fibers for Incandescent Lamp
Carbcns. Thomas A. Edison, Menlo Park, N. j.

438.301. System of Electr'c Lighting. Thomas A. Ed-
ison, Menlo Park, N. |.

The inventor employs, preferably, a dilTerential

electro-magnet in connection with each lamp or group
of lamps which it may be desirable to cut out of cir-

cuit at any time.

438.302. Commutator for Dynamo Electric Machines.
Thomas A. Edison, Menlo Park, N. J.
The invention consists in the combination with the

cylinder having longitudinal grooves, of the conducting
strips, the insulating material held by such grooves
and extending between said strips, and the layer of

insulating material between said cylinder and said con
ducting strips.

438.303. Arc Lamp. Thomas A. Edison, Menlo Park,

N.J.
438.304. Electric Signaling Apparatus. Thomas A Ed

ison, Menlo Park, N. I.

A circuit controller is employed in this invention

which by a single movement causes several makes and
breaks in the circuit, said makes and breaks being of

difTerent number and rate from that retiuired to oper-

ate the vibrating receivers.

438.305. Fuse I'.lock. Thotnas A. Edison, Menlo Park.

N'-_.|.

The second claim follows:

"The combination, witn a receptacle having one or

more external Manges, of a safety catch supported
therein and conducting caps at eicher end of the re-

ceptacle to which said catch i » connected.

"

438306, Telephone Thomas A. P'disoii, Menlo Park,

N.J.
Claim 1 reads:

"In a telephone, the combinition, with a diaphragm
and an electrode carried thereby, of a loosely supported
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electrode and a limiting stop therefor rigidly connected
with the diaphragm.

,307. Manufacture of Incandescent Electric Lamps.
Thomas A. Edison. Llewellyn Park. N. J.

30S. System of Electrical Distribution. Thomas A.
Edison, Lle.vellyn Park. N. [

3o<j. Metho-l of Insulating Electrical Conductors.
Thomas .\, Edison, Llewellyn Park, N. |.

31CJ Lamp Base Thomas A Edison, Orange, N. |.

311. Composition of Matter for Making Cells or Re-
taining Vessels. ( )5car A. Enholm. New \'ork, N. Y.

312. Acid Proof Retaining Vessel. OscarA. Enholm.
New York, N. Y.

313. Composition for Cells or Retaining N'essels.

Oscar A. Enholm, New York, N. Y.

314. Synchronizer for Clocks. .Vdolphus Gipperich,
Richmond, Va.

126. Automatic Cul out.

Philadelphia, Pa.

344 Circuit Interrupter. Nico Chaize, St, Etienne,
France.

357. Method of and .\pparatus for Magnetic Separa-
tion of Ores. John M. McMahan, New York, N. Y.

359. Trolley Wheel for Electrically Propelled Vehi-
cles. Louis Plingst, Boston, Mass.

,361. Police Patrol Signal Box. Charles Plumb, Buf-
falo, N. Y.

,390. Annunciator. Arthur F. Stanley, New York,
N. Y.

William R. White, Hartford,

George W. Richardson,

438
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,394, Thermal Cut-out.

Conn.

400. Connector for Electric Conductors. George J.
Brennen, Lynn, Mass.

,404. Contact for Overhead Electric Railways. Albert

H, Chadbourne. Philadelphia, Pa.

,406. Method of Ulili-cing Electricity in the Forma-
tion of Sheet Metal iVrticles. Mark \V. Dewey, Syra-
cuse, N. Y.

407. Apparatus for Forming or Shaping Sheet Metal
Electrically. Mark W. Dewey, Syracuse. N Y.

,408. Apparatus for Forming or Shaping Sheet Metal
Electrically. Mark W^ Dewey, Syracuse, N. V.

,409. Method of Utilizing Electricity in the Formation
of Metallic Cartridge Cases. Mark W. Dewey, Syra-
cuse, N. ^'.

The process consists in forming the case by drawing
or stamping the same from thin metal and electrically

heating the case during its fo-'mation.

419. Electric Light Shield. Alfred A. McCreary,
New York, N. Y.

431. Incandescent Electric Lamp Socket. James W.
Collier, New York, N, \.

434. Magneto Generator. Noel B. Ginochio. New
York, N. Y.

The first claim follows:

''A magneto generator in which the magnets are
made up of a series of permanent ring-shaped pieces
connected to pole pieces, the pole pieces being pro-
vided with projections conforming to the shape of the
ends of the magnets."

452. Electric Railway Brake. Charles J. Van De-
poele, Lynn, Mass.

495 Insulating Toint. Sidney H. Short, Cleveland.
Ohio.

,525. Method of and Apparatus for Working Metals
by Electricity. George D. Burton, Boston, Mass.
The method consists in forming a blank of a deter-

minate size for the forging to be produced, then soft-

ening said blank by passing an electric current there-
through, then withdrawing the electric current from
the prepared blank, and then subjecting said blank to

a forging operation.

530. I'elegraph Key. Charles li. Crockett and Lan-
sing C Dedrick, Schenectady, N, \'.

532. Insulating Appliance for Electric Batteries.

Stanley C. C. Currie. Philadelphia, Pa.

552. Transmitting Motor, lliram D. Layman and
Charles E. Rice, Little Rock. Ark.

564. Electric Railway. Horace E. Swift. Iloston,

Mass.

579. 1-^lectric Means for Preventing Boiler Incrusta-

tion. Albert B. Kaunce, Quincy, II!.. and Samuel G.
Cabell, Washington, D. C.

586. Galvanic Batterv. lohn E Murphy, St. Louis,

Mo.

590. Automatic Safety Cut out for Electric Circuits.

Granville T. Woods, Cincinnati, Ohio.
The invention consists in the combination, with the

main generator, outer circuit, and cut-out device, of a

local battery and signal circuit connected at opposite
sides of the outer line conductor by a two point switch.

438.592 Electric Wire Distributing Box. William II.

Eckert, New N'ork. and William H. Gregorv, Brook-
lyn, N. ^'.

( )f the nine claims the sixth is given:

"In a distributing box the combination of a series

of conduits, each of which consists of a group of tubes
formed of insulating material, said tubes being sep-

arated from each other by thick party walls, a separate

conductor placed within each tube of the series, a series

ot compartments within said box equal in number to

the tubes of each conduit, a common conductor within
each compartment, and electrical connections, substan-
tially as described, whereby corresponding conductors
are joined together within separate apartments."

43S

43B

438

438

438.

43S

43S,
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BtfQENE R Fhtt.t.ips, Pfemdent. W. H. Sawtek, sco'j and Electrician.

AMEUICAU ELECTHICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lsad Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

F. €. ACKEBKIAN, Asent.

Eugene F. Phillips, President. JoHK Carkoll, Sec'y. Treasurer,

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(I.I9IITKD0

Office and
Factory,f I St. Gabriel Locks, Montreal, Canada.

- MANUPiCTLTREKS OF —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
cc 99

frisu/af/on Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Ikspectob of the Boston Fire Underwriters' Union, nnder date of Marcb
19, 18S6, lie Bays : "A Tliorouglily Reliable and Desirable Wire in Efery Eespect."

The Tubher used In Insulating our wires and cables is specially chemically prepared, and is guaranteed
'.c &e waterproof, and will not deteriorate, oxidise or crack, and will remain flexible m extreme cold weather
and not affected by heat. The Insulation is pro';ected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compound, .vhlch Is water, oil, acid and, to a very great extent, fire proof.
Our insulation will prove durable when ail others fail. We are prepared to furnish Single Wires of all

^agea and diameter of insulallon for Telegraph, Telephone and Electric LigDts from stocK. Cables mad*
a order.

^EASTERN ELECTRIC CABLE COMPANY,-
61 and 63 Hanipstairo Street, Boston, Mass.

SENBT A. CLARK, Genera] Manager. HEEBEKT H. EnSTIS, Electrician

HARTFORD,
CONN.

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our light Double Ilynamo Belts are always made firom centers of irhole
hides extra stretched.

JEWELL BELTING CO.,'

T^-ESTESaiT ,A.G-EiTTa

W. H. SALISBURY & CO., Chicago, lU.
A. E. GARDII«JER CO., Milwaukee, Wis.
TODD & STANLEY CO.. St. Lotus, Mo.
ENGLISH, MORSE & CO., Kaneas City, Mo.

i Alain HouBe, Indianapolis.
E. C.ATKINS &C0.,.3 Branch House, Memphis, Tenn.

( " " Chattanooga, Tenn.

Is the recognized Best Snbstitnte
for Hard Rubber in the market, and
used by the leading Electrical Houses
iu the conniry. We manufacture all

kind? of

!NsuLATi m\k]m,
also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles, Cut-Outs. Bell Boxes,

Annunciator Dials and Handles. Push
Buttons, etc.

We Claim to Manafactore TBE VERT MATERtAL Wanted by the Electric Trade. Send for Estimates and Prices.

THE FIBRONE MFG. CO.,
Ofllce. 3.5 Warren St. Partory, 300 and 302 llonroe St., NEW YOKK.

Cheaperthan Overhead Wires,
MORE THAN TEN TIMES AS DURABLE.

Guaranteed to stand a pressure ot 100,000 volts when used for Electric Light Mains.
Wri e for Eitlmates to the

Brooks l^ndersronnd TelesraDli Co., 207 ^Valnnt Place. Room 5. Fhiladelpbia.

Make

Anything
iN BRA55

TuRMtR Brass Works

^ ht&mSi AVE
CHICAGO.

HENRY C. EDDY,
MANCFACTDRER'S AGENT,

Electrical Goods and MacMnery,

Room 22, 170 La Salle St , CHICAGO.

ALX SIZES

AND
QUAXITIESMICA

For Electrical Purposes.

EUGENE MUNSELL& 00..

218 Water St., New Torb.

FRANK T. BROWN, Late

PRINCIPAL EXAMIHER ELECTRICITY,

n.S.PATEHT OFFICE, "0-0-

Bntterwortli, Hall, Brown & Smitli,

Patent .A.ttomeys,

25-26 HONORE BUILDING. - - CHICAGO.
Two complete sets of TJ. S. Electrical Patents.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers

BUSINESS CHANCE.

WANTED.
To place, at a bargain for buyer,

within 30 days, a Steam Engine and
Boiler pl?nt. No real estate.

Address,

"CODAC,"
Care of Western Electriclan.

festern ElectriciaD

SI.OO.

t>*^ CROCKER-WHEELER
PERFECTED MOTORS.

Very Slow Speed—Full Power—Perfect Regrulation
Forsed Fields, Let into Base -Self-Oiling

Bearingrs -Self-Centerinsr Eearinss-All
Sizes Both Ai caiid Incandescent

—For All Po'wer Purposes.

Acknowledged by the Leading Manufacturing Companies to be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Eleclric Power Equip-

ment.

CORRESPONDENCE ISVITED.

430-432 WEST 14TH St., NEW YORK
S.S.WHEELER,

Preeident.
F. B. CKOCKEB,

Vice-Prtet.

NO LOSS OF CANDLE POWER.
FOE PAETICtTLAES WHITE

THE SUNBEAM INCANDESCENT LAMP CO.. CHICAGO, ILL.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETERS

For Direct and Alternating Currents.

'S'''"cSS"BTN\^^^oN TESTING SETS
'yy^itli G-aJ.-u-a.rLometers.

^^We pay special attention to recalibrating Ammeters and
Voltmeters.

Send for Catalogue 1--G6 of Electric Teat Instruments.

QUEEN & CO., PHILADELPHIA.

>lON/v

^TH&DE MABIC
-THE-

INTERNATIONAL

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

ATTARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

OKONITE COMPANY, Limited 13 Park Row, NEW YORK.
BRANCHIS; Chicac|0, Bvston.. Philadelphia, Omgha, Minneapolis, Cincinnati, LpuisyiMe. St. louis. Kansas Cify, San Francisco, London and South America.
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ESTADLISIIKD IN 1861.

GREAT

POWER
WITH

LITTLE

WATER

^- B. BHGGOT,
WHOLESALE AfiD RETAIL DEALER IN

ELECTROLIERS,
COMBIN AXlONI

GAS AHD ELECTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc, Etc.,

171 E. ADAMS STREET,

CHICAGO.
BEANCH BTOBB

2134 Michigan Avenue.

ja.im[e:s i.e:f-fe:i.

WATEK WHEELS
BUILT BY

THEJAMES LEFFEL& CO.
Nearly 30 Years Business

affords every convenience for making Wheels of highest
excellence and

Specially Adapted to All Situations.
Among the Wheels in operation may be found the

Largest and Smallest Wheels
in greatest variety of form, style and tinish under the

Highest and Lowest Heads
in this country. Write, stating head, size of stream, kind of

mill. We will send our fine pamphlet, and advise you.

THE JAMES LEFFEL & CO.
SPRINGFIELD,

OHIO.
OR 110 LIBERTY ST.,

NEW YORK CITY.

F0REE(4a)BAIN,
^ 84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large Dynamos and Motors for Special Work
boiit to Order. Coal Mining Uaolage

a Specialty.

ELECTRIC LIGHT REPAIRING.

SYNOVIAL DYNAMO OIL.

SECOND TO NONE
Free from pim or aclde. By refliterlng can be

need contlnnally. Adooted by the largeflt Elec-

tric Plants of the West.

S. TAUSSIG, Agt., 45 River St., Chicago.

Write fur Prices and Samples.

Vnil nif*l*e a mistake If vou don't buy your ElectrWal

I UU Supplies from F. & K, Clevelaiivi, u.

I.OOK A^T TH£S£ PRICES :

$2.00 Dry Efttterles. larce 6ize. tO.83: f2.00 Inm Box
Bells. 3-lnch. 490.; lac. Bronze PusU Buttons. 2oc.; 25c
Wood Pusb Buttons, assorted. 7c.: 50c. Switches, one

point, 10c. ; 40c. Bell Hangers' Staples, per lb. 9c. ; ¥1.00

Leclancho Batteries, best made, 44c.; fS.IS Spark Colls.

8 Inches, Hl.SO; $10.00 Medical Batteries, $3.50. Send

for CaUlotfue No. ti.

Fletcher & Fletcher Electric Co.. Cleveland, D.

FOR SiStlaK.
One 15-liglit 50 yolt D.vnamo
One 26-light 50 volt Dynamo
One 50-light 50 volt Dj-iiiimo

One75-liglit 110 volt Dynamo
One 100-light 110 volt Dynamo
One 150-lighl 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO..

FITCHBURC, IWIASS.

ELECTRIC MERCHANDISE CO.

Standard

Devices

for all

Systems.

CATALOGUES

FURMSHED.

1 1

Adams St.,

Chi cago

I

General Manager.

ELECTRIC KAILWAY SUFPLIES.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Kntirelf prcTcnts SCALE iu Steam

Boilers. Catalogue on application.

STILWELL&BIERGBMF&.CO.,

DAYTON, OHIO.

EMPIRE CHINA WORKS,
144 to 156 Greei Sl„ GreeaPoiEt, BrooklyE, E, D„ N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

tSw^ttch Banps. Cat-Oat Boxev, Cleat^i. Circalt Breakers,
Bastainss, Knobs and other lasalatorti.

The tody of our goods la made non-ronductive. Our ware is the most
dense and Is cooeequently 'h« moat ronabeorbent that can be produced,
being theTRUB BARD PORCELAIN.

NEW IDEAS DEVELOPED,
Expel Iraental, Electrical and Jtodel

Work. Contractors for Light Mauuftc-
luring.

E. D. STIFF & CO.,

67 S. Canal St., Chicago

INCANDESCENT and ARC LIGHTING
and MOTORS.

Isolated Lighting a Specialty.

H.H.HUMPHREY,
1034 New ITork Life BaUdlng.

Contracting aDd nUAUA UCD
Consulting Electrical En^lueer. UMAnAi Hlu*

C, M. & ST. P. R. R.
The Northern Summer Resorts

of WlEconsln, Mlnnesnia, Iowa and Dako-
ta, not fiTeettlng the famous Excelsior
Bptiogs of Missouri, aie more attractive

during the pnseni season than ever before.

An illustrated Guide Book, descriptive

of a hundred or more of the choicest

spots of creation, on the lines of the
Chicago, Milwaukee & St. Paul R'y. will

be sent free upon application to A. V. H.
Caepbnter, General Passenger Agent,
Chicago, 111.

GEORGE P. BARTON,

LAW OFFICE,
325 DEARBORN STREET,

CHICAGO, ILL.

Patent and Trademark Cases

C. B. HOLMES, WM . C. NICHOLS,
Preet. & Qenl. Mgr. Secretary & Treaanrer.

G. W. GRIFFJN,

Saperlntendent of CoDBtractlon.

LIS

Hazelton

Tripod

Boiler.
Is the quickest

^ generator of steam,

needs less repairs

than any other, and

is the most eco-

nomical boiler in

use.

Eaislion Iri|ol Eoiler Co.,

170 TIENTT-SECOMD ST.,

CHICAGO, ILL.

MANUFAOWRCRS OF AND DCALEHS IN

J

Electrical Instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Ooods a Specialty.

HKND FOR CATAIiOeUE ANn SPECIAI. PRICEtil.

W. D. Saroknt, Prepldfnt. Johk A. Babrett, Vice-Preeident snd Cone. Electrician.
J5. H. Cutler, Treasurer and Manager. Frank A. Pkrret, Electrician.

THE ELEKTRON MFG. CO.,
79 and 8 1 Washington St., Brooklyn, N. Y.,

MANUPACTUREBS OF THE

FERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. Theonly Machines having

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

UwM. FieM lapets

OF SOFTEST CHARCOAL IRON,

BV MBAN8 OK WHICU

Higher Efficiency, Closer Regulation^

and Slower Speed

Are obtalnfd than Ih possible
oilierwlHe.

Automatic Motors oi all sizes and for all pur.
posea. Automatic Dynamos
Tor Incandescent Electric
LlRlitlnff. Jsdiated Planta
lor Stores, Factories, etc.,

siieclalty. Molsture-proot
Motors and Dynamos for
tiso lu Mines ftntl daiQp
plaoe^.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEI^E-BRAXED '%VAXER M'HEEL. as particularly adapted to their use.

on account of its remarkably ?»teady motion, liicrli Speed
and g-reat Efficiency, and larpfe Capacity, for its diameter,
being double the I*o"wer of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-

ful effect guaranteed.
SEXO FOB CATALOGUE AXD PARTICriiARS.

Our Horizontal "Victor" is highly recommended, as no gea^c are required,
and it can be belted directly to dynamo.

The accompanying engraving -represents a pair of 12-inch VECXOWAXURBII\ES arranged on a horizontal shaft with Cast-Iron Flume, DraiL
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared 10 furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO.. • DAYTON, OHIO.

/^T /\Dir r^ADRON CO., MAKERS or HIGH -GRADE

GLOBE £WoHlO. <3!<=.:s?"iSSt1I
BLECKERT & NELSON,

MAKITPACnrBEES OP

Electric Light and Combination Fixtnies,

We make a epecialty offnmiehlD? the trade with
Electric Brackets, Electroliers, Poi tables, Com-
bination Brackets, and small fixtures of all kinds.
Being manufacturers we can give lowest prices.

OPPICE AND PACTOHT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH, MORSE & CO.

WH. B- TTTBNEB. J. LEBTBB WOODBEHWE.

IKTOODBRIDGE & TURNER^
Electrical Engineers and Contractors.

COaiPIiETK E<tTJIPalBBT OF ELECTRIC EiAIIjTVA.SS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates (Submitted.
74 Corr-tla,xx<~L-t Street. X^g-kp^ '^'ox-ls..

ELECTRICAL WOOD.

Telegraph J _
Telephone [ CROSS L ARMS
Electric liight ) E

C. H. HOLMES & CO.,
Boom 410, Com'l Bid's, St, Louis. Mo.

LAWINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

Incandescent Lamp Co.,
19 12-1914 Olive Street, St. Louis. Mo..

MAISTTFACTUREKS OF

INCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

^n.l-y lyCa.sa.ufa.otTUT'er-s of ^E'-a.ro Cfoj^-^ei^ ^Cfem.peirec'.'. foir
00.,

Brnsh Copper, Commutator Bars, Copper lire. Gear Pinions, Trolley Wheels, Bearings.
General Office and Factory, NORTH EAST, PA.
Fastem Sales Office, 35 Broadway, NE'W TORK.

'Western Sales Office, 225 DeaTborn St., CHICAGO.
North \Pestem Sales Agent, G. W- Williams, DETROIT, MICH.

HOI-IiIES, BOOTH & HJLYIDEITS,
FACTORIES: WATERBURT, CONN.

MANrFACTUBKBS OF

BARZ: AND INSUXiA.TZ:D JKTlRTi,
Underwriters' Copper Electric Light Line Wire, handsomeljr finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

<^.^^.^. ....„__....„„.. y/

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establistiment is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of Zl.£3^.A.*ir£IS, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE A^ORKS,
No. 1426 CALIOWHILL STREET, PHILADELPHI i, PA.

Correspondence regarding Underground and Overhead Cables,

Insulated Wires, Electric Lights, Telegraph Instruments, House Goods,

and other electrical apparatus solicited. Our new Illustrated General

Catalogue will be furnished to the trade on application.

WESTERN ELECTRIC COMPANY,
CHICAOO, WEW YORK, I^OKDOIT, ANTWERP, RERIilUT, PARIS.

STANDARD ELECTRICAL WORKS, Agents, CINCINNATI, OHIO.

The New American Turbine Water Wheel.
PAETIOTJLABLT ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

Criin CnD PHTAI nPIIC Illustrating various styles of setting

OLI1U run liHIMLUUUIl on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

STOUT, nililiS & TEJHPI^E, UfKl Iwl^jWa

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic of

the Past, that vanishes before the new

"Triple" Carbon Lamp
ADiPTSD FOR iLL DAT OR ALL NIGHT LIGHTING,

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by XT. S. and Foreign Letters Patent.

Send for Further Particulars to the

SPERRY ELECTRIC CO..

105 to 207
CANAIi ST.,

CHICAGO.

SPEAKIN& TUBES aid WHISTLES,
Oral, Electric, Pneumatic, and Mechanical 1 <

ANNUNCIATORS AND BELLS
r-TTIiXj X.IWE .A.IjV7-.a.-ZS IIT SXOC3EC.

W. R. OSTRANDER & CO., ^^^
2r. 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyo, N. Y,

ty Send for New Catalogue, out August 1st.

thbEMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

EI.ECTRICAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOfJTTK-



October 25, 1890 WESTERN ELECTRICIAN.

THE EVANS SYSTEM of DRIVING DYNAMOS.
(STATIOX OF THE JTOBTH ATTI-BBOBO STEAM ASD EI.ECTBIC CO.)
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Over S,000 H. F. JLlrea.diy in. Operation.

Send for Catalogue "D" to THE EVANS FRICTION CONE CO., 85 Water Street, BOSTON.

"•'~*Patent^-

t^'^tnr Mo 373 064^

DR. BASSNER'S
I DRY BATTERY I

esBSSQsasB©.©;;©;;©:;©:;©;:©.:©;©©©©

FOE OPEN CIRCUIT WORK
The Batteries are now made in tlie following sizes:

No. " Height. Width.
18. Bectahgulae (Double Cell), 7^ in. 3fin. x3*'n.
17. " ' 7i
1 6. Ctundkical (Enameled), 7 '

15. " 7
10. • 5i
19. OviL, 6+
02. Rectakgui.ak, 4* '

3f " xH
3 In. diam.
3
3 "
3|in. X It in.

2} • X H '

A. SCHOVERLING, Sole Agent and IVIanufacturer,

111 Chambers St., New York,

ELECTRICAL BOOKS

Send for New and Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

DYNAMO TENDER' HANDBOOK.-Bv F. B. BADT.
100 -pagea; 70 lUoBtratlonB flexible cloth bmdliig ; sizeof type p^e, 6x3 IncheB. Designed tor

Oyuamo Tenders and Unemen; Stationary and Marine Engineers. Just the book for men who wish

to learn how to operate and care tor electric light installations. The only book ot the kind in the

Eng-Ush language. Price, postage prepaid to any address In the United States or Canada, $1.00.

Address BLEOTBIOIAN BUBL18HINQ CO., 6 Lakeside Sldg^ Chicago.

John A. RoeUing's Sons Co.,
IVt.^LSO'TTX^jA.Oa^XTXt.XSXt.S C^IE*

BARE ^° INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETy INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-
vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE, 171-173 LAKE STREET, CHICAGO, ILL.

Works, Trenton, N. J. CEO. C. BAILEY, Manager.
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THE BUTLER HARD RUBBER CO.,
33 3Vfforcor Streot, ^To-w

' Pe88EI«8 t!>ITPEKIOR ADVANTAeKI^ IX THE MANITFACTCBE OV

EspeciaUy in articles adapted to electrical intlustrits, having obtained the Hole right to manufacture RARD
RUBBEH under the valuable Patents granted to WILLIAM KIEL.

All operations of sawing, cutting, turning and polishing our neiv standards of

SH E ET R ^)D AND T LJ B I M^ <^^" '^^ performed with a large reduction in the wear and tear of tools, and considerable saving of labor.** ^ ^ 1 * ^^ "^ ^* "^ ** * * ^* Our new standards are of a richer black throughout, not Subject lo change in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
still remain the most satisfactory and ehoappNt in the market, nneanaled for Htrengrth, durability, insnlatlon and resistance to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOR SAIiB BY THE CKXTRAIi EI/ECTKIC CO., CHICAOO.
T=r;F^'-p A -Fii:,Ti=iTT^X3 186V.

FRANKLIN S. CARTER. )

CHAS. M. WILKINS. [ TRADING AS
E. WARD WILKINS. ) PARTRICK 8c CARTER,

MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

t^OIiE PHOPRIKTOK!^ OF THR

NEW PATENT NEEDLE ANNUNCIAIORS, WITH GUEST GALL AND FIRE ALARM SYSTEMS.

make a Specialty of Supplies for Hotel and Honse Wort 114 S. Second St., Philadelphia, Pa.
Catalogues and Discount Sheets will be sent to those in the trade upon receipt of application and business card.

CLEVELAND,
OHIO.

Manufactugers of Electric Light Carbons and ^Battery IVIaterial.
THE STANDARD CARDON CO.,

Manufacturers of Electric Light Carbons and 1

THE UNDERGROUND FEEDERS
For the Buffalo Street Railway are being laid with the

IITIOIU milT HFC, IIO.'!l

CEMENT-LINED PIPE.
Go see the work now being done by the Field Engineering Co.,

then write to us.

THE NATIONAL CONDOIT MFG. CO.,

Times Building, NEW YORK.



October 25, 1890 WESTERN ELECTRICIAN.

TRADE MASK.

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in XSverytbxng XSIaZSCTRICAXa.

okoniiejn^^Manson
SOUTHERN ELECTRICAL SUPPLY CO., locrTlT., ST. LOUIS, MO,

Lulettoxire Xzi.oei.xa.descezx't

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We Will Send Free. Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,
Andhow to operate them. Any intelligent boy can

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

BARNES' FOOT
POWER LATHES.

Barnes' Foot Power Lathes, 16 different

styles and sizes, suitable for all classes of
work from the Blacksmith to the Jeweler.

There is no application of foot power
eqnal t« the Patent Velocipede, used with
these lathes. Thonsands of them are in

pi-actical use in the shops of metal and wood workers.

L. G. WooHey, of Grand Rapids, Mich., says: "1 Miish t« say
that I have owned and used two of your No. 6 foot power lathes
now about five years. The tools have been put to hard and con-

, tinuous work in ray laboratory, and it cives me pleasure to say
\ that up to this time, no repairs of any kind whatever have been

needed. Indeed the tools are all and more than what yuu claim for them.
My time is devoted exclusively to invention and experimental work in electricity. In doing this it is neces-

sary to have accuracy, and wide range of adaptation to different work. Your excellent lathes and superb foot
power is all that could be desired by any one in need of a tirst-class tool."

Send for catalogTie of wood and metal workers' outfits.

W, F. & JOHN B.IRNES CO., No. 76I Raby St., Rookford, 111.

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Habirshaw, Safety, and K K. Wires; Poles, Cross-Arms, Fins, Brackets and Insulators
Electric Eailway and Electric Lighting Supplies of all descriptions.

EXCELSIOR ELECTRIC CO.
1IANIJFAGTDREB8 OF

Arc anil Incandoscent Apparatus
FOR LIGHTING,

Arcilncandescent Motors,
Electro-Plating and Electro-Deposition Macliines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REQUIRED,

HIGHEST EFFICIENCy AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW -rORK OFFICE:

115 BROADWAY, NEW YORK,
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C. 8c C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 ^otom in actnal operation.

r'.A.Kr otrrrif'iTS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment ot Machine Shops, Print"

ng Offices, Factories and Entire
Buildings with Electric Power.

HEW EHGLJlll) OmCE, 63 OIlYer St., BOSTON. PHIL&DELPBIA OFFICE, 38 S. Fonrtli St. CHICAGO OFFICE, Phoenix Baildlng.

c. Sl c. electric motor CO.,
402 AND 404 GREENWICH ST.,

JOHN STEPHENSON CO.,
i^ns^iTErD,

NETMT YOR
STREET CARS

-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.

Edison Manufacturing Co.,
EDISON-LALANDE BATTERY.

(UNDER AUTHORITY OF THOMAS A. EDISON.)

—MANUFACTTBEBS OF-

Primary Batteries for Tele-
graph "Mains" and

"Locals,"

Electric Motors, Telephone
Transmitters,

Electro- Plating, Electro-
Medical Instruments,

Annunciators and Burglar
Alarms,

And all Classes of Closed and
Open Circuit Work.

ATORS.

ave sold to
Baltimore,
jjailways.
iSjt tli;ir

^*e the
^"^tes.

\ted

be

EDISON-LALANDE BATTERIES IN THE WESTERN UNION
BUILDING.

The recent fire in tlie Western Union Building in this city, as
onr readers are aware, completely wiped out the battery
plant, including both mains and locals. Recognizing the
value of the Edison-Lalande Battery, especially for local work and
its superiority over the ordinary blue-stone cell for this purpose,
the Western Union Company late on Saturday afternoon, the day
after the fire, ordered twenty cells from the Edison Manufacturing
Co. It was too late to get anything expressed that day, but with
his characteristic energy, Mr. James F. Kelly, general agent of
the company, had the cells brought on from the factory by
wagon, accompanied by Mr. Gladstone, superintendent of the
factory, who set them up in the Western Union Building that
same night.

On the following.day 50 more were delivered and since then
about 280 cells have been set up. These have replaced over 1000 cells
of ordinary hlue-stono battery, which would have been necessary.

The rapidity with which the Edison-Lalande battery can beset
up and its immediate readiness for maximum work were thus
brought out with great prominence on this occasion, and the
promptness of the Edison Manufacturing Company in meeting tlie
djmand made upon them was no doubt appreciated by the
Western Union authorities.

A<^® 'NCANDESCEKT LAMP;

£nd 1914 Olivi

*--;,F'«^«SSi-

JAMES F. KELLY

should keep, these Cel
vicinity, commnii

General Sales

All dealers in Electrical Supplies keep, or should keep, these Cells in stock. It unable to purchase from dealers in your
vicinity, comninnicat« ^vith

?
Assent 19 Dey St., NEW YORK.
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THE MILLIKEN
PATENT

Electric Raikay Pole.

DIANUVACTDBED BY

MILLIKEN BROS.,
NO. 55 LIBERTY STREET, NEW YORK.

Standard Side, Center & "Pull Off" Poles.

Special Poles of any Required Iiength, or to stand any
Strain, made to order.

OVER 6,000 SOLD IN THE LAST THREE MONTHS.

In use in Newark, Jersey City, Paterson,
Troy, Buffalo, Pittsburgh,

Satnilton, O., and many otJier cities.

liVESTEKJT AGEKCY,

MILLIKEN & CO.,
59 Dearborn St.,

CHICAGO.

,0 IBSS av JAJ. SHULTZ.

I^HULTZBelting Co.
aeturers q

&
' All I F ATM F FT ^

BOUR~~
ELTlH'

ALLLEATHEFT ^
NBODORHINGE OLOST'lLE

EATHER LINKANO IRONRDO BEO" i ,. ^,
AN D R0PETRAN5HIS5IDN SUPERSEDED

\
DELTlriGl5^

^^^P^^^^IJJWKJTWW^^ TANNED ON TMt
fcj 1 I f J ^y.fl%!rlii ri 'J SURFACES ONLY.~illl ^•<illl:<:U'lt^M INTERIOR IS

/mI I I'i'i'JiluL'lIl^A RAWHIDE.'
THE ONLY PERFECT BELT \

MADE. NO 5UPPIN0
OR LOST MOTION

YOUR POWER.
YOUR BELTS.
YOUR MONEY.

BYCOVERING YOUR PULLEYS WITH

SHULTZ PATENT
LEATHERPULLEVCOVERINC. oPieKER Leather-

PI? A-vrTiTTt;. > lo4 Sunimer St., Boston, Mass ; 225 Pearl St., New York r'ity. I PI I niiio Mn
'^^'^'•^^"^^|l:J9>'.TbirdSi., Philadelpbia,Pa.; 60 W.MonroeSt., Chicago. | 01 LUUlO; ItlU'

PRIMARY BATTERIES
For Household, Experimental, Scientific

and otlier Purposes.

JAMES H. MASON,
ilASDFACTURiyU KLECTRICIAIS.

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Doiestic Lighting.

GREAT IMPROVEMENTS.

Oiiaxaiiteed as repre8eiit«d.

These Batteries are in practical use,

and giving perfect satisfaction.

THE SCHUYLER
-siraTiEsiM: oif-

ARC LIGHTING
CONTAINS THE FOLLOWINU IMPUHTANT FEATURES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof against a burn-out.

A Pure White Steady Light.

ii SCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

THE FOREST

LAMP HANBER.

ADVANTAGES.

Lamps when in position supportel entirely by

cross wire or cable.

Cord is nsed only when raising or lowering

lamp.

Lamp insnlated from hanger.

No strain on lamp connection.

No danger of lamp dropping by bieaiing or

cutting of cord.

Ease of operation.

Low price

MANU.-ACTURED BY

Forest City Electric forts.

GENEVA, O.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record in

this field which cannot be excelled.

IT IB OVBQUAl^ED FOR ECONOUT OF FUEL, R£QTTIiAKlTT Of
MOTION, AMD DUBABIUTY IN DUB.

SOUS BUILOBHS

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAOKEE, WIS.

Write Tor «nr Catalocnefs

Manufactnrerg of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 m 43 SOUTH JEFFERSON ST,

BALL
Standard.

Cross Con^pound.

Xriple Expansion.

Tandem Cornpo^nd

AUTOM«TIC£|^Q||^£
CUTOFF

SELLING AGENTS:
C. R. VINCENT & CO.,

15 Cortlandt Street, NEW YORK.

J. W. PARKER.
38 So. Fourth Street, PHILADELPHIA, PA.

COOLEY & VATER,
224 Washington Avenue, MINNEAPOLIS, MINN.

W. B. PEtRSON,
Room 403 Home Insurance Building. CHICAGO, ILL

WILLIAM T. BONNER,
618 New York Lite Insurance Building,

OMAHA, NEB.

ENGINES for Electric Railways and Electric Lichting.
The only GOVERNOR giving ABSOLUTELY the Same Speed under ail CHANGES OF LOAD or BOILER PRESSURE.

WE ARE HEADQUARTERS IN THE WEST

FOR ELECXRICJLL SOOKIS.
SEND FOR OUR NEW AND COMPLETE CATALOGUE,

Electrician Publishing Co.^ 6 Iiakeside Bldg., Chicago, 111.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.
C
O
M
P
O
u
N

WESTERN POWER CONSTRUCTION CO.,
«10RRKMpOW|kKTVI*R MO|,l<^ITKn. 144 ADAMS ST., CHICAGO.



October 25, 1890 WESTERN ELECTRICIAN.

REGULATION-DURABILITY

kmm SIMPUCITY'SELF-CONTAINED

THE JOHN T.NOYE MFC CO. BUFFALO. N.Y.

FAIRBANKS, MORSE ^ CO.,
St. Louis, ChicagD, Kansas City, Denver, Omaha, Si. Paul

HILL
Clutch Works,
CLEVELAND, O.

EASTERN OFFICE.
18 Cortlandt St., - NEW YORE.

Engineering Office: 146 Franklin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
28 So. Canal St. 305 Kasota Building.

KANSAS CITY:
1221 and 1223 Union Avenne.

ELECTRIC LIGHT PLANTS
Designed, Erected and Furnisbed,

Send for new Catalogne Power
TranemiBSloa Mactiinery.

;IA1_ "i/Vi) WORKMANSHIP
OF the: best.

BECK AUTOMATIC ENGINE.

'VVw

W. N. HoBABT, Pree't. L. O. Madddx, Vics-Prae't and Treas. J. H. Eiceersbopt, Snp't.

J. C. HoE.\ET, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

i5 to 300 Horse-Poier.

Slost perfect re^nlatlon

ev.er obtained.

NO SB.\ll PARTS KEQCIRIM REPAIRS,

m ECCENTRICS.

NO STDFFING EOXES.

NO PISTON RODS.

Compound and YalYeless.

INTEMiL FRICTION A MIKIMDM.

ALL PARTS INTER-

CHANGEABLE.

WRITE POB
CATALOGUE.

Tlie eng:ine Is perfectly balanced and self contained; all Tvearing: surfaces
are exceptionally larg:e. making it tbe most perfect bigh speed engrlne biUlt.

THE TRinMPfl COMPODND ENGINE CO.,
SOLE BUILDERS.

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FR»SER & CHALMERS. Agents, Salt Lake City, Utah; Helena, Wont.

'% TAYLOR Mf'g Co. Ghambersburg,Pa. ^
'^Complete Steaivi Plants a Specialty-'^

^f.^

POND
EIMCINEERINC CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPFCIAliTIES:—Armington A Sims Engines, Steel Boilers, Standard Rocking and SbeflieM

Grates, Lowe Heater, Hoppee Purifier, Pond Separator, Blake Piirap, Korting lojector, Etc.

Send to the Nearest Office for Latest Catalogue.

THE TRIPP ELECTRIC TRUCK.

Substantial, Durable, and with Plenty of Room for the Application of Motors,
and Electrical Apparatus.

ALBERT A.FOLSOM. Preaident.
CONVEKSB J. SMirn, Vlce-Prea. andGen
JOHX E.BLAKEJIORE, Treasurer.
SAMUEL A. RANDALL, Superintendent.

AeEXTS:
STM^SARD & DILLON, Chicago. 111.

FAIBBASKS, MORSE & CO., St. Lonia, Mo
GEO. W. STOKER, Plilladelplila, Pa.
JAMES SEGGB & CO., New Torlj.
GREEN & BOT'LDING, London. England.
H. < RUSSELL & ro.. Montreal, Canada.
CBARLES POWER ± CO., Seattle, Wash.
ROBINSON & CARY CO., St. Panl, Minn.
J. iE. R. BARBOUR, Portland, Me.

RtlDippeil with TBIPP'8 ABTTI-FKICTION JOIJRXAI. BEi»RI>'«S. wliioli are ab.« 'Intely rtll^t, proof. savlDS In
power over ordinary beariiiss of from :Ut to 70 per cent.

EVERY DESCRIPTION OF TRUCKS FOR ELECTRIC, CABLE AND STEAM CARS.

MaXUFACTURED BY

TRIPP MANUFACTURING CO., 180 Summer St., Boston, Mass.
SEE MODEL OF ABOVE TKUCK AT STREET RAILWAY COXVEMTIOaf.
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Thomson-Houstow Electric Cn
Embodies all the Essential Requisites of a First-Glass Equipment.

THE ONLY SYSTEM FULLY PROTECTED AGAINST LIGHTNING.

Companies desiring Centre Pole Construction should see the Indianapolis Plant, illustrated helo'w.

Also Washington, D. C, Boehester and Brooklyn, N. Y.

Citizens' Street Railway. Indianapolis, Ind.—Tliomson-Houston System.

THE THOMSON -HOUSTON PERFECTED SNOW SWEEPER
It!) NOW ICe.\D^ FOK I>KMVKKY. IT WAS U8KI> KXCLCHIVKI.T HV THR WKtDT RND COni'ANY OF BOSTON. I/AI^T

WINTKK. AND IH l''l'lil..¥ I\iM>K>9RI> KYTHRM, AND OTIIRB CO IfPAMIRS WHO H.WR USRUIT.

Illustrated and Descriptive Circulars cheerfully furnished on application atany of the following

BOSTON, CHICAGO, ST. PAUL,
4:08 SlToloy -Streot.
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Knapp Electrical Works
General "Western Agents

Perkins Electric Lamp Co.

ALL CANDLE POWERS,

TO FIT ANY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

F=OH

TELEGRAPH,
TELEPHONE,

ELECTRIC LIOHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COfflPODND.

ELECTRICAL SUPPLIES OF EVERY OESCRIPTION.
WE OAI^r. SPECIAL ATTEKTIOHf TO-

THE DIAMOND

SWITCH AND FUSE BOX.

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

p Franklin St. CHICABO. ILL.
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l]lW\lil3OLffSi^T.

Ten Years' Experience.

Experienced Workmen.

Improved Machinery.

Thorough Knowledge of the

requirements of this

business.

Enable us to supply your

wants with best mater-

ials at least cost.
OUR FACTORY.

Our factory exists

—not on paper only

—

We manufacture -not

merely in imagination,

i

but in reality. A word

to the wise : Buy
direct, and save your

money.

Shield Brand Moisture-proof Line Wire
THE BEST WEATHERPROOF AND ONLY MOISTDRE-PROOF LINE WIRE.

Has a better record than any other line wire.

Has stood tents where all other line wires have failed.

Is better and more carefully made than any other line wire,

BUT THE BEST. BUY THE BEST. BUf THE BEST.

»f\rn

k
HtBIIISHlW WIRES, CIBLES IND CORES.

The Habirshaw insulation fulfills all requirements in places demanding the

"BEST" and in that field finds no successful competitors.
Read our advertisements in the following numbers of this paper:

August 30, September 6, 13, 20, 27, October 4.

[(ACCURATELY DETERMINED.]!

I
THE

1/

\ELECTRICAL SUPPLY CO./V

Fuse Wire. Fuse Wire,
Accurately determined.

FULL STOCK OF ALL SIZES CONSTANTLY
ON HAND.

ELECTRIC

RAILROADS.

We are manufacturing a full line WIRE,

SUPPLIES, and Special Tools needed for

your work. Wiite for particulars.

ELECTRIC

RAILROADS.
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DOUBLE CARBOH LAMPS
Afford the Only Reliable and Efficient Means for

JILL NIT ELECTRIC LI61T1.

All other devices are crude, expensive, and unsatisfactory.

mn EiEcimc comrm
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES,

CARDONS FOR ARC LIGHTING,

ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
MAJfl'FACTlTRKKS OF THE

Slattern Induction Sistem of Long Distance
INCANDESCENT LIOI-HTING-.

.A-XUXS O?]

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

. BRANCH
NEW YORK,
CHICAGO,
PHLLADELPHIA, -

PITTSBURGH,
DETROIT, MICH., -

SAN FRANCISCO, 35
TORONTO, CAN.,
DAIiliAS, TEX.,

OFFICES :

115 Broadway.
185 Dearborn St.

907 Filbert St.

- 533 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., - AND - BROOKLYN, N. Y.

To Arc and Incandescent

THE BAXTER ELECTRIC MOTOR CO.,
MAinjrAOTUBEEB OF

Electric Motors for Arc and Incanaescent Circuits.

THE ONLY MOTOR

GIVING PERFECT

SATISFACTION.

All Sizes from.

l-16H.P.to60H.P.

The supremacy ol -THE BAXTER MOTOR" over all others has been Ihoroughly established,

and we are now prepared to fill orders promptly.

H-%roz-3r XkAotoz- ±m Gr-UAX-M.n.teed.
Send for Price Lists and Testimonials. Address,

THE BAXTER ELECTRIC MOTOR CO.,
Office and Works, Biddle, Chester and Chase Sts., and Collington Ave.,

BALTIMORE, MD.
CHAS. H. CONE, Western Agent, 103 Adams St., Room 8, Chicago, III.

ELEOTEIOAL

Accumulators
Useful and economical for all purposes to which

electricity is applicable, such as

Propulsion and Lighting of Street
Cars, Vehicles, Yachts, Etc.

Central Station and Isolated Light-
ing.

Portable Lighting or Power.
Portable Electric Lanterns.
Electric Power for Motors.
Portable Electric Fans for Office,

Family and Sick Room.
Only Clean ami Convenient Uattery for SurffOonSi

DentistM, uiitl Pi'ofes»lunal Aleii Ueuerally.

MANUFAOTUEEB EXOLUSIVELX UNDER THE PATENTS OF

FAURE, SWAN, SELLON, GRISCOM, and others.

COMPLETE ELECTRIC LIGHT AND POWER PLANTS.

THE ACCUMULATOR CO.,
44 Broadway, NEW YORK.

PHILADELPHIA AGENCY:—ELECTRO DYNAMIC CO., 224 Carter Street, Philadelphia, Pa.

CHICAGO AGENCY :—239 La Salle St. SAN FRANCISCO :—220 Sutter St.

BOSTON :—HOLTZER-CABOT ELECTRIC CO . 1 11 Arch Street.

PROVIDENCE:—SWARTS & GANNETT, Swarts Building.
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Ireson's Self-Adjusting Leather-Link Belting.

Patd. JSfov, 18» '86.

Bepeclally adapted for
all Electric pntposee and
other hlgh-gpaedinttchiii-
ery.

Sendfor Ireson'e Illas-

trat«d Treaties on Self-

Adjneting Leather Link
Belting, farnisbed gra-

taltonaly.

Manfd by CHARLES L IRESON, 97 High St., Boston. Mass-

AreYouWorkin'
ELECTRIC RAILWAYS? :r

The Standard Underground Gable Co., ""TupIITiorlineof

Insulated Wires and Cables.
CHICAGO. PITTSBCRCiH. SfBW YORK..

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACTnUERS OP AND DEALERS IN '

EVERYTHING ELEOTRIOAL
SEKD FOBS56-PAGB CATAIiOGDE,

111 Arch Street, BOSTON, MASS.
SP^niAl ACFNClFft- ' GLOWER & HARRIS, Dallas, Tesas.orco</.i. fluc/io/co.

^ p^^ Seilek3Elkctric.1L Wokks, San Francisco, CaL
A full line of our mannfacture can be fonnd at onr A"«Dci*6.

ACNOLIA
METAL.

Chicago, Aug, 6, 1890.

THE MAGNOIIA ANTI-FRIGTION METAL CO.. 74 Cortland Street, New York City.
GENTLEMEN;—Some monthe since, we had a great dpal of diflacnlty with on r Ball Ent^ne

running with bearings hot, and need a great deal of oil withoat caneing theljearints to become°any
cooler \yy increasing the amount of oil used upon the bearings.

The Ball En^ne is lUO H. P., 14x13 inches. kTO revolntijne per minute, and carries 90 lbs. steam
pressure. Bearings, 47i-in. diameter by 4 in. length. There is but 1-32 in. play allowed in the bear-
ings, and makes a very close fit.

We have had the most excellent results JErom the use of your Magnolia Metal, and could not aak
for better eervlce. We trust that this report will be exDlidt and pleasing to you. We remain,

Touretrnly, THE AVEsTEBN LIGHT i POWER CO.,
By W. M. Talcott, General Manager.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie
Iiiiia-Riiiilier and liiitta-Ferclia Insnlatisg Co.

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage, Fle.xiele
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety o( INCANDESCENT Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and 'Hvo-wire Ca-
bles, to any specification

up to 8.000 Megohms per
knot.

Cables of High insulation

and Long Life, all millage.

WW. M. HABIRSHAW, F.C.S., Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.
Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marine
Cores to any Millage
or Specification up to

9,000 JNIegobms per knot.

Two- Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms pcf
knot.

Na\'y portables. Silk,
Cotton and Hemp.

Bell Wire, rubber cor-

ered, for Marine Work.

Pliable Cables, for

Search Lights.

Insulated Wires and Cables.
Tlie acknofvledged Standarft for durable and tiigli in-

anlatlon. Xts merits proved by a record of over quarter
Of a eentnary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSULATING JOINTS.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire- Proof and Weather - Proof

Electric Light and Power,
Telegraph and Telephone.
Railway and all other
Branches of Signaling.

ALL SIZES Aerial Use.

Lead Encased Wires. |SS*S„"fJie
"'

Concealed Wiring In all Locations.

6E0R6E B. PRESGOTT, Jr., 6en. Agt., 16 Dey St., New York.

Western Electric Co., Chicago, 111., Sole Agents for the West.

ELECTRIC LIGHT LINE WIRE.
Toltin Bronze Sods, Sheets, and Plates.

'yx/,>/d(m^<//-^^y^' mmi^'m^'^^

c-—Braided Cotton, saturated

CUT SHOWING STTLE OP INSDLATION.

a.—Copper Wire. b. b.—Two Braids, saturated with Fire-Proof Insalatlon.

withablaclc, Weather-Proof Composition. ^ ,, „ .„ ™ _^
Approved by New Tork Board of Fire Underwriters. Samples furnished upon application. Pure Electric

Copper Wire, bare and covered, of every description.

FACTORIES:
WAREROOMS: ns and 21 Cliff Street, New York,

) 133 and 135 Wabash Ave., Chicago, ANSONIA, CONN.

EDISON GENERAL ELECTRIC CO.
}

Eflison

FOR PRICES

Lamps.

SEE PAGE 8.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Incandescent

£lectric

liigliting Apparatus.

G20 Atlantic Ave.,BosTON, Mass.
148 Michigan Ave., Chicago, Iix.

115 Broadway, New York, N. Y.
215 W. 4th St., Cincinnati, Ohio.

N. Y. Life Ins. Bldg., Kansas City, Mo.
115 N. 3d St., St. Louis, Mo.

15 First St., San Feancisco, Cal.

XSlectric Railmray

Equipment.

£lectrio Motors.

A REMARKABLE GROWTH.
[From the FJectrienl World, Xew York, March 20th, 1889.]

Electric I<ighting by Gas Companies.*

In Progressiee Age for October 1, 1888, was published a list of gas
companies operating electric lighting plants; in the present number we
repeat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to have it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 13,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 366 companies,
operating a total of 21,3 13 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

b»ve failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System.
Thom&on-HoUfiton

Arc.
11,084

Inc.
.8,626

27,710
10,266

2,876
4,425

'250

'760

506
300

55.890

Total.
19,910
3,!IM

Edison
1,813
250
734

10,25(>

4,688
4,675

American
United Stales

Ball
Western Electric

613
566

613
816

liiS

8M 31M
Van Depoele 285

22i
285
222

Heifler 500
159 459

Sperry "...:....'....."...'.......'..'..'....

DO 90
60 60

Weeton . . 30 80
Fuller

Total 21.313 rr.203
Grand total ol Arc and Incandescent lights, 77,208.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
Progressive Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months hence will

see it again doubled.

*Frogresttvt Age, March 15, lf*9.

[From the Electrical World, New York, June 14th, 1890 ]

Electric liighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companies throughout the country. We have previously referred to these
figures, and now take pleasure in presenting them in full In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System. Arc
Thomson-Hoaston 16,927
Brush , 8090
WestiDghouse 821
Edison
American ''", '

] 537
United States '632

Schuyler lige
Ball 962
Western Electric 788
Fort Wayne 1756
Van Depoele 450
Waterhouse 287
Heisler
Bemington ^, ]29
Speri

Inc.
46.055
4,259

49,1167

13,853
1T5

6,141

.lerry

Excelsior
Hochhausen.
Weston
Fuller
Reliance
National . .

Bernstein ...

160
205
70

8,005

8,8i5

36

Total 31,558

1,000
216

182,771

The very great growth of this branch of the electrical industry

during the past year is shown in the following figures:

1889 1890.
Number of gas companies operating electric lights^ 266 8M
Number of different electric light systems used 21 28
Number of arc lights operated 21,313 31,558
Number of incandescent lights operated 55,890 132,771

It is no wonder that Progressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illuminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE STSTEM which is being used more generally by Gas Companies than
ALIi OTHER STSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FIRST. For a system that CAST NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIBJ). For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies. Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Oas Com
panies

THOMSON-HOUSTON lights by Gu Companiei.

.

Number liglits of all other systems by Gas
Companies •

Proportion of Tliomson-Houtton to whole number
of lights

Arc Lights. Incandescent Lights.

{

Arc. Incandescent.

Marcli 20,

1889.

June 14,

1890.
Marcli 20,

1889.

June 14,

1890

T. H. Sys-

tem.
All other
Systems

T. H. Sys-
tem.

All other
Systems.

21,318 81,558 55,890 182,771 Lights in use as per clipping, June 14, 1890. 16,927 14,631 45,056 87,716

1 1 ,084 16.927 8.826 45,055 Lights in use as per clipping, March 20, 1889 11,084 10,229 8,826 47,064

10,229

52){

14 681 47,064

I57.IO3;

87 716 Incrgase 5.843 4,402 36,229

4103f

40 652

b3 6-10;{ 33 i-M)i Percentage of increase 52 7-10;f iZ% 86 8-10^
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INDEX AND GLASSIFIGATIDN OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co
Abendroth & Hoot Mfg. Co . .

xv
Alexander, Barney & Chapin. .

xli

Allis, E.P. &Co xxlv

American Electrical Works. . xv

Ansonia Brass &CoppeiCo.. i

Automatic Switch Uo vii

Baggot,E :..
^|

Bain, Foree xui, xvi

Ball Engine Co xvi

Barnes, "W. F. & Jno xsl

Barton, Geo. P xxni

BiXter Electric Motor Co xx

Berostein Electric Co xxl

Bleckert & Nelson xvii

Brown, Frank T xv

Brooks Underground Tel. Co. .
xv

Brush Electric Co xxix

Bunnell & Co., J. H xiv

Butler Hard Rubber Co xx

C. B. &Q. R. R —

-

C. &. C. Electric Motor Co. . .
xxil

Central Electric Co si

Cleverly Electrical Works. . .
xiiv

Colburn & Co.. I. W xvi

Columblalncandescent L^mpCo xvii

Connecticut Motor Co xix

Consolidated Electric Storage

Co XXX

Continental Dynamo Co iv

Cowles Electric Smelting and

AluHiiaum Co xvi

Crocker-Wheeler Motor C j. . .
xv

Crosby Electric Co Iv

Cunis Regulator Co vu

Day s Kerite Insulation Co i

Dayton Globe Iron Works Co.xviii

Eastern Electric Cable Co xv

Eddy, Henry C xv

Edison Mfg. Co xxii

Edison General Electric Co.,—
Lighting Dapt "vi'i

Edison General Electric Cj.,—
Lamp Dept „|

Edison Lamp Co U xxiii

Electric Construction & Sup. Co iv

Electric Merchandise Co xvi

Electrician Publishing Comp'y xxiii

Electrical Supply Co xxvili

Elektron Mfg. Co xvi

Empire City Electric Co xviii

Empire China Works xvi

English. Morse & Co xvii

Eureka Temi>ered Copper Co. . xvii

Evans Friction Cone Co xix

Excelsior Electric Co xxl

Flbrone Mfg. Co xv
Fletcher &Fietcher ElecirlcCo xvi

Forest City Electric Works xxv

Fort Wayne Electric Co xxx

For Sale xv

Gibson Gas Fixture Works. . . xvili

Globe Carbon Co xvii

Great Western ElectricSup. Co. v
Greeley&Co., E. S xvi

Harmount, G. A vli

Hawkeye Electric Mfg. Co. . . . iv

Hazelton Tripod Boiler Co . . . xvi

Heisler Electric Light Co xxiii

Hill Clutch Works xxvii

Holmes, Booth & Haydens xvii

Holmes & Co., C. H xvii

Holtzer-Cabot Electric Co 1

Humphrey. H. H xviil

Ide, A. L. & Son xv

nilnoisElectilc Material Co.... xiv

India Rubber & Gutta Percha
Insulating Co i

Interior Conduit&InsulationCo. xiv

Ireson, Chas. L 1

Jewell Belting Co xv
Jones Bros. Electric Co xxlv

Knapp Electrical Works xxvli

Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co xxv
LefEel & Co., James xviii

Magnolia Anti-FrictionMetal Co 1

Mason, James H xxlv

Monitor Electric Co vil

Munsell & Co., Eug xv
Munson Belting Co., Chas xiv

National Carbon Co iv

National Conduit Mfg. Co. . - xxil

National Electric Mfg. Co x
Northwest Thomson-Houston Co. vi

Noye Mfg. Co., Jno. T
N. Y. Belting & Packing Co. . . xiv

Okonlte Co -
. • xv

Ostrander & Co., W. R xviii

Page Belting Co xvi

Palste. H. T xiv

Peckham Street-Car Wheel &
AxleCo vii

Partrick & Carter xx
Pliiilips Electrical Works, E. F xv
Phoenix Glass Co xx

Pond Engmeering Co vii

PoweU Co., Wm
Pumpelly Storage Battery Co. vli

Queen&Co xvi

River & Rail Elec. Light Co. . xi

Roeblings' Sons Co., Jno. A.. .
xix

Sawyer-Man Electric Co xii

Schlerea & Co . Chas. A . . . , • .
xiv

ScUoverling, A .,,..,. xxi

Schuyler Electric Co x^v

Shultz Belting Co
Southern Electrical Supply Co . xxi

Sperry Electric Co xviii

Standard Electrical Works ... xvi

Standard Paint Co xiv

Standard Uc derground Cable Co. i

Standard Carbon Co xx
Stanley & Hall xiv

Star Electrix Co ix

Stephenson & Co
.

, Jno .....;. xxii

Stiff, E.D.& Co xviii

Stilwell &BierceMfg. C\ xvi, xvii

St. Louis Electrical Supply Co. xxi

Sunbeam IncandescentLampCo. xv
Taussig, S xvi

TaylorMfg.Co xxlv

Thomson-Houston Electric Co.
Lightingdepartment ii

Thomson-Houston Electric Co.,

Railway department xxvi

Triumph Compound Engine Co xxv
Tripp Mfg. Co
Turner Brass Works xv
Union Hardware Co xiv

United Electric Traction Co xxv
United States Electric Lighting

Co XV
VanNuls C. S I

Wanted xv
Western Electric Co xviil

Western Electrician xvi

WesternPowerConstructionCo. xxiv

Westinghouse Electric Co xiii

Weston Electrical Instrument

Co
White, R. T iv

WoUensak, J. F xxi

Woodbrldge & Turner xvii

CLASSIFIED LIST.
At'cnmulators.
BrusQ Electric Uo.
LoneoUdated Electric Storage Co
PamoeUy Sto.age Battery & Elec
Motor Co.

The River & Kail Electric Light Co.
Ainmliinm.
Cowles Electric Smelting & Refin-
ing Co.

Annaneiators.
Central Electric Co.
Empire City Electric Co.

Fletcher & Fletcher Electric Co.
GreatWeBtern Electric Supply Co.
Greeley & Co. B. S.

Holtzer-Cabot Electric Co.
Jonee Bros. Eleciric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works

.

Stanley & Hall.
Western Electric Co.

Anti Friction Metal.
The Magnolia Anti-Frlctlon Metal
Co.

Tmner Brass Works.
Arc liamps.
Brush Electric Co.
Electric Construction & Supply Co
Bicelslor Electric Co.
Foree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
Northwest Thomsou-Houston Co.
Schuyler Electric Co.
Sperry Electric Co.
TbomsoQ-HouBton Electric Co.
Westinghouse Electric Co.
Western Electric Co.

Batteries.
Bunnell & Co.. J. H
Central Electric Co.
Crosby Electric Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.'
Leclanche Battery Co.
Me^od, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,neen & Co.
Schoverling, A.
Southern Electrical Supply Co.
St. Louie Electrical Supply Co.
Standard Electrical Woras.
Stanley A Hall.
Western Electric Co.

Battery Jara.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Holtzer-Cabot Electric Oo-
Partrick & Carter.
Queen & Co.
Stanley & Hall.
Western Electric Co.

Bells, l<;lectTic.
Central Electric Co.
Empire Cltv Electric Co.
Fletcher & Fletcher Electric Co.
Great Western ifilectrlc Supply Co.
Greeley & Co., E. 9..

Knapp Electrical Works.
Monitor Electric Co.
W. R. Ostrander & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stanley & Hall.
WoUensak, J. F.

Western Electric Co.
Bells, Maeneto.
Central Electric Co.
Empire City Electric Co.
Greeley & Co.. E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Western Electric Co.

Belclnp.
Evans Friction Cone Co.
Ireson, Cbas. L.
Jewell Belling Co,
CbftB. Moneon Beltiug Co.
MftBon. James Hi.
N. Y, Brians & fftcktng Co

Beltlne—continued.
Page Belting Co.
Schieren & Co., Chas. A.
Shultz lieltlnu Co.

Boilers.
Abtndroth & RootMfe. Co.
Hazelton Tripod Boiler Co.

Booktt Klect* icwl.
Electrician 1 ubiisbing Co.

Bnrtrlar Alarms.
Central Electric Co.
Electrical bupnly Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western jllectrlcSopplyCo.
Greeley & Co., E. 8.

Holtztr-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co., W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See %vlre insulated.)

Cable Electric (See Wire Insu-

latedj, Copper, Sheet ancl Bar.
Roebllng's sons Co., John A.
Standard Underground Cable Co.
Webteru Electric Co.

Carbons. Points and Plates.
Brueh Electric Co.
Central Electric Co.
Electrical Supply Co,
Empire City Electric Co.
GIoDe Carbon Co.
Knapp Electrical Works.
National Carbon Co.
Siandard Carbon Co.
Western Electric Co.

cars, JGleetric Railway.
Slepheneon Co., John

Clmclies, Friction.
Hill Clutch Works.

Constrnctlon and Repairs.
Bain, Foree.
Brooks Underground Telegraph Co.
Electric Construction & Supply Co.
Knapp Electrical Works.
N. W. Thomson-Houston Co.
National Conduit Mfg. Co.
StiiE. E.D. & Co.
Westtrn Electric Co.

Contract ors, Klectric Lisht,
Iflnslue Plants and Electric
Railways-
Brooks Underground Telegraph Co.
Brush Electric Co.
Edieon General Electric Co.
Eleciric Merchandise Co.
H. H. Hnmiihrey.
National Conduit Mfg. Co.
Northwest Thomson-Houston Co.
Pond Englnearing Co.
River & Rail Electric Light Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghouse Electric Co.
Western Electric Co.

I

Western Power Construction Co.
I White, R. T.

Woodbrldge & Turner.
Copper Wires and Tapes.
American Electrical Works.
Ansonia Brass & Copper Co.
Central Electric Co.
Edison General Eiectric Co.
Electrical Supply Co.
GreatWestern Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co,
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonlte Co.
Phillips, Eug. F- Electrical Works.
Roebline'B. Jno. A. Sons Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Eleciric Co.

CroBS-Arnis.
Central Electric Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holme:*, C. H. & Co.
Illinois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co

.

Southern Electrical Supply Co.
St. Lonis Electrical Supply Co.
Western Electric Co.

Cat-ontM and t^'witches.
Central Electric (bo.

Electrical Stipply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Illinois Electric Material Co.
Partrick &Caiter,
Paiete, H.T.
Southern Electrical Supply Co.
St, Louis Electrical Supply Co.
Union Hardware Co,
"VanNuiB.G. S.

Western Electric Co.
Bynamos.
Brush Electric Co.
Bain, Foree.
Colbnrn&Co.,I. W.
Continental Dynamo Co.
Eddy Electric Manufacturing Co.
Excelsior Electric Co.
Fort Wayne Electric Co.
Hawkeye Electric ManufacturingCo.
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Trsiciion Co.
U. S. Electric Lighting Co.
WeBt^rn Electric Co.
Westinshouse Electric & Mfg. Co.

Electrical Instrnmentis.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Qreeley&Co., E. S.

Partrick & Carter.
Queen & Co.
Stiff, E. D. & Co.
Western Electric Co.
Weston Electrical Instrument Co.

Electric Railways
Edlaon General Electric Co.
River & Rail Electric Light Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Wesllpghouos Electric & Mfg. Co.
Woodbrldge & Turner,

Electroliers and Combina-
tion Fixtures.
Bageot, E.
Bleckert & Nelson.
Gibson Gas FixtureWorks.
Great Western Electric Supply Co.
Sawyer-Man Klectric Co.
Thomson-Houston Electric Co.

Eleetro-Platins Slacltines.
Brash Electric Co.
Colburn & Co.. I. W.
Edison (jenersl Electric Co.
Escelelor Elt ctric Co.
Thomson-Houston Electric Co.

Ensiues. t^team.
Alils &Co., E.P.
BallEaglueCo.
English Morse & Co.
Ide & Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufactniing Co.
Triumph Compound Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrical Sapply Co.
Knapp E.ectrical Works.
Partrick & Carter.
Stiff, E. D, &Co.
Western Electric Co.

Friction Cones.
Evans Friction Cone Co.

Oas I^ishtiuff Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp ElKClrical Works.
Partrick & Carter.
Western Electric Co.
WoUensak, J. P.

Crcneral Electrical Supplies
Alexander, Barney & Chapin.
American ElecLri:al WorKs.
Ansonia Brass & Copper Co,
Automatic Switch Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Eoiaon Machine Works.
Edison General Electric Co.
Eltctrlc Construction & Supply Co
Electric Merchandise Co.
Electrical Supply Co.
Empiie Ciiy Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Supply Co.
Greelej &Co.,E. S.

Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Stanley & Hall.
St. Louis Electrical Supply Co.
Statidard Electrical WorKs.
StifE&Co.,E. D.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VauNuis, C. S.
Western Eiectric Co.
WoUensak, J. F.

Globes and Electrical Olass-
w^are.
Great Western Electric Supply Co.
Phosnis Glass Co.

Hard Rnbber for Electrical
Purposes.
Butler Hard Rubber Co.

Insulators and Insnlatine
Materials.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City Jilectric Co.
Fibrone Mfg^, Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Co.
Knapp Electrical Worke.
Laminar Fibre Goods Co.
Monitor Eiectric Co.
Munsell & Co., Eugene.
Okonlte Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co. .

Insulated W^lres and Cables
aiagnet Wire.
American Electrical Worke.
Central Electric Co.
Day, A. G.
EasternElectric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit & Insulating Co.
Interior Conduit & Insulation Co.
India Rubber & Gutta Percha Insu-
lating Co.

Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonlte Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Standard Underground Cable Co,
Western Electric Co.

Journal Bearin^rs.
Eareta Tempered Copper Co.
Magnolia Antl-Frlction Metal Co.
Turner Brass Works.

Lamps, Incandescent.
Bernstein Eleciric Co.
Broeh Electric Co.
Central Eiectric Co.
Columbia Incandescent Lamp Co.
Edieon Lamp Co.
Edison General Electric Co.
Electrical Sapply Co.
Empire City Electric Co.
Great Westeru Electric Supply Co.
Grpeley E.S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomaon-HouBtou Co.
Sawyer-Man Klectric Co.

Southern E'ectilcal Supply Co,
St. Louis mectrlcal bnppl? Oo.

Iiamps, Incandescent—Con td
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

JLetbes und llachlne Tools.
W. F. & John Barnes Co,

jUasrnet Wire.
(See insulated wire.)

aiedical Batteries.
Fletcher & Fletcher Electric Co.
Partrick & Carter.

Mica.
Eug. Munsell & Co.

flliuins Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-tiouBton Klectric Co.
Westinghouse Eleciric & Mfg. Co.

motors.
Bain Foree.
Brash Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
CrocKer-Wheeler Motor Co.
C. & C. Electric Motor Co.
Edison General Electric Co.
Eddy Electric Manufacturing Co.
Elektroc ManufactDring Co.
Escelbior Electric Co.
tort Wayne Eiectric Co.
Hawteye Electric Mfg. Co.
Sperry Electric Co.
The River & RaU Electric Light Co.
Thomson-Houston Electric Co.
U. 8. Electric Light Co.
United E lectric fraction Co.
Westinghouse Electric & Mfg. Co.

Oils.
Taussig, S.

Oil Cups and Brass €i00d8.
Powell Co., Wm.

Patent Solicitors.
Brown, Frank F.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
Holmes C. H. & Co.
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St Loois Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes C. d. & Co.
Illinois Electiic Material Co.
Milliken & Co.

Publishers Electrical.
Electrician Publishing Co.

Pash Buttons.
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great Western Eiectric Supply Co.
Hlinoie Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Standard E.ectrical Works.
Union Hardware Co.
Western Electric Co.

Railn'ays Electric.
tSee electric railways.)

Speakine Tubes.
Central Electric Co.
Electrical Supply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Eiectric Co.
Ostrander & Co. W. R.
Western Electric Co.
WoUensak J. F.

Speed Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapes, Insnlatine.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Supply Co.
Great Western Electric Supply Co.
India Rabber & Gutta Percha In-
sulating Co.

Illinois Electric Material Co.
ORonlte Co.
Western Electric Co.

Telegraph Apparatus.
Bunnell & Co., J. fi.

Central Eiectric Co.
Electrical Supply Co.
Empire City Electric Co.
GreatWestern Eiectric Supply Co.
Greeley & Co., E. 8.
Jones Bros. Electric Co.
ICnapp Electrical Works.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works.
Western Electric Co.

Telephones, Electric.
Standard Electrical Works.
Westeru Electric Co.

Test Instruments.
Bain, Foree.
Central Electric Co.
Electrical Supply Co.
Greeley&Co., E. S.

Knapp Electrical Works.
Queen & Co.
Western Electrio Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
Edieon General Electric Co.
Peckham Street-Car Wheel & Axle

Co.
Stephenson Co , Jno.
Thomson-Houston Electric Co.
Tripp Mfg. Co.
United Electric Traction Co.
Westinghouse Electric & Mfg. Co-

Tnrblne Wheels.
Dayton Globe Iron Works.
LefEel & Co . James.
Stilwell & Bierce Mfg. Co.

Wire. Bare.
American Electrical Works.
Ansonia Brass & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Holmes, Booih & Haydens.
Illinois Electric Material Co.
KDapo E'ectrlnal Works.
PartrlcR & Carter.
RoebUutf^B Sods, Jno, A. Co.
Western Electric Co.
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TTHE IV^TlOIVA-i:^ C^RBO]^ CO
Cle"vela.ri.d., Ol:i.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.

T. ATV^MIOTK
PATENTED MATERIAL FOR

STREET RAILWAY ROAD-BEDS
Cable, Electric and Elevated Railvrays,

DAISY CHAIR ^^ PEARL STREET, Rooms 6 and 7, BOSTOJST, MASS.
For T Girder or Rail, having a T "^^ YORK OFFICE, 52 Wall Street, Room 41.

Form of Base. Patented January 28, 1890—No. 420.135. COMRBSPONDENCE SOLICITED.

EUREKA CHAIR
For Channel Iron Form of Rail.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
H^OR.

INCANDESCENT
CIRCUITS.

urning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use Only 8 Amperes of Current.

Please state System and Toltag^e Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO,

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEX CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL ftUANTITY OP POKE WATER NECESSARY TO CHAROE IT.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MADE IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR %1iSs!SiirA?A?» MEDICAL USES

For Clrcnlars and Price Lists apply to Principal Office

CROSBY ELECTRIC CO.,
87 and 89 Sontli Fifth Avenue, - NEW YORK.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, - IOWA.

Complete Central Station
^A.:D^ii

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OTTR DYNAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renotvtied Perkins Incandescent JJamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonable, - Write us for Catalogue and Price List.
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^#T mSTS/ijf

„ ELECTRIC ^

%rcoNi#^
190-192 Fifth Avenne, CHICAGO.

^

DESIGNERS

Electric Bailway Siecialiies.

MAKERS

Glioice Electric Siglies.

DEALERS

Standard Electrical Good!!.

:

i

\

I

i

POLES
Of Extra strength in all Sizes

and Styles.

PLAIN WOOD POLES:

GET OUE PEIOES.

OCTAGONAL WOOD POLES.

NEAT AMD L0¥ PEIOED.

4^P0LES>^
AWGLE IRON POLES

Superior to pipe poles at about lialf

llie cost.

Our 28-foot pole -will stand a
strain of 3,000 pounds

without deflection.

LATTICED CORNER POLES.

Extra strong and stiff. Will

stand all strains met in

practice vwithout ap-

preciable deflection.

BRACKETS
Of angle Iron. Stronger and neater than

those made of piping. Maintain

their shape perfectly.

Try ns on

BRACKETS AND POLES.

i

:d

IF YOU WANT MATERIALS

That have the greatest strength,

That give the highest practical insulation.

That pay best in the end:

TRY US FOR YOUR SUPPLIES.

TREBLE CURVE INSULATOR.

Gives the Greatest Strength and the Highest Insulation.

Try it and yon irill nse no other.

RESISTS ABBASION AND CITES
THE HIGHEST lilNE INSITIiATIOBr. TSs.

Simplex Wire.
7ss

Try it for mains and you will always use it.

THE TCIBE THAT PATS BEST
lar THE iiONCi Buar.

For lines in mines or among trees it is unequaled.

SEND FOR

A

SAMPLE.
ALL-COPPER

RAILBONDS.

SEND FOR

A

SAMPLE.

Have practically no resistance. Are quickly and cheaply applied. Will not oxidize.

WATCH FOR SEW DDlTIOyS TO ODR

Electric Railway Specialties.

We insist on having only the very best, and

that at figures which will command

your orders.

ALL OF OUE

SPECIALTIES
WEIR WBU.

Prove it for yourself

by trying ttiem.

Onr place at 190-192 FIFTH AYEHUE is the

HEADQUARTERS
For

Electric Railway Supplies

In any quantity,

I'or any system.

And to meet any circomstance.



WESTERN ELECTRICIAN. November i, 1890

WHAT'S THE MATTER
With Your Dynamo?

IS THE ARMATURE BURNED OUT?

SEND IT TO THE REPAIR DEPARTMENT OF THE

NORTHWEST^^;^^

m COMPANY,

401 FIRST ST.SOUTH, MNNEtroUS, MINN.

REMEMBER, We Repair ETerytUng ELECTRICAL,

It Matters Not "What System Yon Use.

If anything is out of order, send to us and we will repair and re-

turn quicker and in better order than any one else in the

Northwest.

GirXTE, XXS A. CAJLmTm.
"We Always Please Onr Customers.
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK.

EQUIPPED WITH

''Pedcham's Patent" Interchangeable Wheels, Safety Life Guards, Track
Brakes, Ice and Snow Scraper, Pendulum Motor,

Hangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For Descriptive Circulars, Price Iiisls and Testimonials, Apply to

THE PECKHAM STREET CAR WHEEL& AXLE CO.,

:

45 Broadway,

EW YORK.

For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

229 La Salle Street,

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., 0^X0.^0-^, - ZXiXj.

G. A. HARMOUNT, ||
MANAGED II

MONITOR ELECTRIC CO.,K
14-9 WABASH AVE., CHICAGO, ILL. 11

WHOLESALE DEALER IN GENERAL IB

ELECTRICAL SUPPLIES. I

.UTOMATic Switch Co.,
No. 8 KEYSER BUILDING,

BALTIMORE, MD., U.S. A.

Solelannfactnrersoftlie

WJESTEICK AOEXT FOK

ALFRED F. MOORE
iKSTABLISUED 1S20.

ELECTRICAL WIRES AND GABLES.
Electric Light, Annunciator and Office Wires

fact, every kind of Wire known

AUTOMATIC SWITCH.

I

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Cons'ant Potential Motors
of all sizes and patterns.

SESID FOR CATALOeVE.

THE CURTIS
PATENT RETURN STEAM TRAP.

IT is noiseless, positive, rapid, will return all condensation back into the
' boiler, and works equaJly well in connection with reduced pressure or
exhaust steann, also when the return is below the water line of the boiler,

THE CURTIS REGULATOR COMPANY,
go BEVERLY ST., BOSTON, MASS.

GENERAL AGENCIES.

NEW YORK, t09 Liberty St. CHICAGO, 218 Lake St,

PHILADELPHIA, 2036 N. Front st. MI^NEIPOLIJ 210 N. Third st.

POND
ENGINEERING CO.,

ST. LOUIS. CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.
ERECTED READY FOR SERVICE.

8PECIAI.TIE8 :—Armington 4 SlmB Engines, Steel Boilers, Standard Rocking and Sbeffleld
Grates, Lowe Heater, Hoppea Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send tq the Nearest Office for Latest Catalogue.
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EDI80N LAMP8
16 C. P, 44 CENTS EACH.

PRICE REDUCED ONE-THIRD!!!

16 C. P. Lamps. 12 to the H. P. 600 Hours Average Life.

No. 3, Westlnghouse Base. No.4, tJnit€d States Base.

From Nov. 1st, 1 890, Subject to Change Without Notice.

^anfo Conh Mat Di«iaa

Discounts for Larger

Lots Quoted

on Application.

Net Price.16 C. P. Lamps, List Price, 80 Cents Each.

Discount in Lots of 25 to 150, 45^
150 to500, 47>4
500 50^

Allowance for Old Bases, $1.35 per lOO, f. o. b., Newark, N. J.

44 cents each.
42 " "

40 " "

KSSSS»}«^N^}^^CS>5S!S»{CSJ;'I«-

Write for Circulars and Price List to Nearest District
Office or any Electrical Supply House.

EDISON GENERAL ELECTRIC COMPANY.
MAIN DISTKICT OFFICES.

Eastern District, 16 & 18 Broad Street, New York.
Central District, Rialto Buildlngr, Chicago, III.

Southern District, Cotton Ex. Bidtr., New Orleans, La.
Mountain District, 730 Seventeenth St., DenverCol.

Pacific Dist., Edison BIdg., 112 Bush St., San Francisco, Cal.
Northwestern District, Flelschner BIdg., Portland, Ore.
New England District. 38 Pearl Street, Boston, Mass.
Canadian District, Bank of Commerce BIdg., Toronto, Can.
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LECTR
ZSLiZSCTIVIX stands for the latest and best line of electrical supplies up to

date. Try the "ELECTRIX" specialties and you will

never use any other.

IMOW READY
The ELECTBTX double break sin-

gle pole switch, 5 and 10 Ampere.

Simple and artistic in design. Con-

tacts of soft metal. Uninjured by

heat; make and break instantaneous.

No rivets or hinged joints to get hot.

Made in all colors of porcelain and

metal.

No unscrewing of burners. The ''Electrix" attachment is

instantly and rigidly fastened by simply slipping over the

burner and tightening the clasp. Can be bent any number

of times without breaking. Made entirely of metal or

with insulating bushing.

In a few weeks we shall have a full line of specialties: Insulating joints,

cut-outs, double pole switches, branch and main line cut-outs, etc., etc. Fully

by Patents. Dealers hold your orders until you get our prices. Our agent

West next week—Look out for him.

ceiling

covered

will go

Prices and disconnts on application. Correspondence invited.

The Star Electrix Company
13S0 Wallace St., PHILADELPHIA, PA.

")
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National Electric Mfg. Co
CEO. B. SHAW, General Manager,

f

Transformer System
OF INCAMTDESCISNT IiIGHTING.

DIBEGT OVBBBNT AIITUMATIO DYNAMO .CAPACITY SCO 10 C. P. LiAHPS.

COMPLETE

Central Station Equipments

-FOH-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS

HighestEfficiency,
HECHAMIC&LLY AND ELECTRICALLY.

Wv ennrniitoe itm opprntioii and

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
. FOR-

ISOLAT^KD
IaIQHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWINC ACENTS:
BAKER, BALCH <• CO., Gon'l Agts Soalllc. Washington.

THOMAS WOLFE. Southwoslorn Agt Union Depot Hotel, Kansas City. Mo.

LITTLE, McDON«LD & CO.. Gen'l Agts 141 East Sonoca St.. Buffalo, N. Y.

METCALF REED & CO., Western Ag's 1BI7 Larimer St., Denver. Colo.

SIMPSON DAVIS ELECTRICAL C0NS1RUCTI0N CO Winnipeg, Manitoba.

NAIIONAL ELECTRIC MFG. & CONSTRUCTION CO.,

Tower Building, No. 50 Broadway, New York City.

CHAS. M. BLANCHARD, Agent Girard Building. Philadelphia, Pa.

L. N. COX. Agent 16 Filth St.. S. E. Washington, 0, f.

W. N. GRAY, Special Agent Room 12. Chamber of Commerce. Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St.. Pittsburgh, Pa.

A. IRVINE Emille Building. St, Louis, Mo.

N »TIONAL ELECTRICAL DEVELOPMENT CO.,

History Building, 723 Market St., San Francisco, Cal.
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CENTRAL ELECTRIC CO.,
GENERAL DEALERS IN ELECTRICAL SUPPLIES,

INCLUDING

ELECTRICAL RAILROAD, TELEGRAPH, TELEPHONE AND
ELECTRIC LIGHT GOODS.

116 £118 FRANKLIN STREET, - - CHICAGO.

-we; .^:Et.33 TTiiJi:-

-E'OH.-

.^.za'13-

IMPROVED GANDEE VIRES.
These Wires are so well known to the trade that convincing

arguments are not necessary. Everybody knows what they are.

Send your orders to us when you want the greatest Moisture and

Acid-proof, or the King of Weatherproof Wires.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.

Connected by Private Wire with Postal-Telegraph Cable Company.
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ALEXANDER, BARNEY & GHAPIN,

TELEPHONE BLDC, ^nfWB^^ NPV^ VORIT
20 Cortlandt St., ^^tlM-JL*IM^ 1^t ¥Y 1 \/r\i\.

i^ r^^EiAT L^j^ivir=>_

An Incandescent Electric Lamp made to fit any socket. Any Candle Power manufactured under
new and improved processes.

EDISON LAMPS " EDISON PRICES.

ELECTRIC RAIL!AY SUPPLIES, I GENERAL ELECTRICAL SUPPLIES.

THOMSQI-HOIISTON aPll EDISON. I ROOKS OB ELECTRICAL SUBJECTS.

SAWYER-MAN LAMPS,
Any Caudle Power,

To Fit Any Socket.

NEW SERIES LAMP AND SOCKET FOR

Sawyer-Man Electric Co.,
510-534 WEST 23d ST., NEW YORK.

SencL for Oettetlo^uLe.
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It will Pay You to Throw Out Your Present Con-
verters, and Substitute Our Make.

COMPARISON OF CONVERTERS.
Total Efficiency. Conoerter Capacltt/ Tested.

THOHSON-HOUSTOKT, 87.SO Per Cent. 25.
fT. WA.HJm JENNBT, 8T. as.
NATIONAX, 88. 20.
IVESTIMeHOVSE, 95. 20.

The above flgures speak for themselvea. Ton can afford to throw away yoar Inefficient
converters and bny onrs, which will pay for themeelves within a reasonable time and permit
you to carry a larger commercial load on a Klven dynamo.

INCANDESCENT ALTERNATING GDRRENT

Dynamos, Converters, Meters, Motors.

325 CENTRAL STATIONS and 600,000 LAMPS.

Alternating Current Arc Liffhtinff Ajiparatus.
L/anips burn 40 hours without renewal of carhon*

Are Z/iffhtinff revolutionised,

SEND FOR SPECIAL CIRCULAR.

5S Plaits ai 5,000 Lamas SollWiiia Few Maal.
CORRESPONDENCE SOLICITED.

WESTINCHOUSE
ELECTRIC AND MFG. COMPANY,

Fittslsurgh,^ Fa.^ "U. S. A.
Boston, New York, Chicago, Cincinnati,

St. Louis, San Francisco, Portland.

ELECTRICAL EXPERT AND MANUFACTURER,

I have more Electric Motors in Practical

Operation in Goal Mines than all other manu-
facturers combined. They aggregate over

350 H. P. to Date.
These installations are not experimental—the
Motors are in actual service cutting coal; some
of them have been working

20 Hours Per Day
for more than one year, and during this time

not one of them has required repairing.

NO SHORT CIRCUITS.
NO BURN-OUTS.

i have secured patents on a full and com-
plete system of Mining by Electricity. Contracts

solicited.

84 Market St., CHICAGO.
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BDREEY DRY BATTERY
PATKXTED Jannary. IH'Mt.

STRONGER than any open circQit

BATTERY on the market.

BETTER than any Dry Battery yet prodnced.

Tliu most (.'oiiipact and llii- (_'liC!ii>fst. 90c per cell. Discounts in

quuntitics and to the trade.

CHICACOr-Central Electric Co.

J: H. BUNNELL & CO.,n':„%;^r 76 Cortlandt St., N.Y.

DUST-PROOF BELLS.
None Genuiiif Without the Washer.

Stanley $c Hall,
(Formerly HAZA7.ER Jl STAXI-EV,)

32 and 34 Frankfort St.,

PATENT

LEATHER aELJING

Runs more Slack than
rnperforated Belts, hence
adapted to nneven poorer

of Electric Railnays and
for Electric Power in tiien-

eral.

CHAS. A. SCHIEREN <fe CO.,
PATKNTEKfi AND SiiLF. MANDFACTUIIEBS,

Also New York, Boston,
riiiladelitlila. 46 SOUTH CANAL ST., CHICAGO. ILL.

NEWYORKBELTING&PAGKINC CO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOB MECHANICAL PURPOSES.

RUBBER BELTING PACKING AND HOSE.

p^
mm]
\ ^3 zn
.̂'-< r-
03 m
J?o iA

& yL^

1H3^1

ENDLESS BELTS
Particularly adapted for Dynamo uses;
made of any width or length to

order, at a week's notice.

CO

S.41,ESKOOMS:
PHIL,\DELPHI.4, 308 Chestnut St.

BOSTON, 62 Summer St.

CHICAGO, 151 Lake St.

DENVER, 160M6H 17th St.
CHARLESTON, 160 Meeting St.
GRAND RAPIDS, 4 Monroe St.
MINNEAPOLIS, 28 South 2<1 St.
i.I.EVKLAND, 176 Superior St.
SAN FRANCISCO, 17 M.iin St.

SALESROOMS:
ATLANTA, 16 Decatur St.
DETROIT, 16-21 Woodward Ave.
BALTIMORE, 12 N. Charles St.
BUFFALO, lil-128 Washington SI.
NEW c IKLEANS, 8-12 N. Peters St.
KANSAS CITY, 1311 and 1313 W. litli N,.
ST. LOUIS. );i6 Locust Sf.

THE THING for Electric Railways. CANVAS JACKET" FEEDER WIRES.
INDESTRUCTIBLE PATENT WOV^EKr INSULATION.

MDRRAY OVERHEAD TROLLEY SWITCH.
POLES. POLES,

ELECTRIC
LIGHT SUPPLIES

ELECTRIC
RAILWAY.

CUSTOMERS REPORT:
''The Switch is a complete eacceeB and wa canuot eee

where it can be improved, "^ve have not had a trolley cjme
off at the switch point or fall to take the right way."

send for descriptiYe circmars. THE ILLINOIS ELECTRIC MATERIAL CO., 339-341 Rookery BIdg., CHICAGO.

THE TUBES OF THE INTERIOR CONDUITS INSULATION CO.
aiTPninn nntinillTOi indorsed by the leading Electricians, Electric

INItKlUK uUNUullu; ^'^''' Companies, Wiring Contractors, Architects,

( Builders and Board of Fire Underwriters.

ARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS.
A simple solution of the Wiring Problem for Public Buildings, Residences,

Factories, Station Work, Cars, Underground Feeders, and

in all places where Insulation is required.

jTor Ca-t^alogtie, Frice I^ist and. Genera.! IrLform.a.tlon, JLd.dress

INTERIOR CONDUIT & INSULATION CO.,'^^l?A-

UNDERGROUND CONDUITSl^nVsrHi'g^^^^^^^^^^

road St., New York.
.Johnson. President.

PUSH-BDTTON

TORRINGTON, CONN.,

95 CHAMBERS STREET, NEW YORK.

THE PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Recognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
12th and Market Sts.,

Philadelphia, Pa.

KEPT IN^ STOCK AND FOB SALE BY ALL
PROMINENT SUPPLY HOUSES.

CflARLfSMUNSON.HfiEsr.

fRANK6M0SSfSECY &TREAS,

NiwYORK

4
SanFr_angisgo.

New Orleans.

28.30.32.34 & 36. S. CANAL SL
Every Belt adapted to its special work, and guaranteed

to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

The Standard Paint Co.,
NEW YORK, N. Y. 59 MAIDEN LANE.
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St. Paul, Minn., Gas Light Company's
Electric Plant.

The accompanying cuts illustrate the dj'na-

mo room of the St. Paul Gas Light company's
electric light plant. This company entered the

electric lighting field in 10S4, establishing at

that time a temporary plant consisting of two
25-light arc machines of the Fuller type. It

was believed at that time that the plant would
meet the demands for electric lighting for many
years, as little faith was placed in the rapid de-

velopment predicted by e.\ploiters of electrical

apparatus. The necessity of increasing the ca-

pacity of the plant soon impressed the company,
and temporary makeshifts were resorted to until

iS)6, when, after several extensions, it was de-

cided to construct a power house and install a

plant with a view of supplying all future de-

mands. Even this provision was found insuffi-

cient, and two years later an addition was con-

structed. The building is a substantial stone struc-

ture, 120 feet square,

well lighted and ven-

tilated. When these im-

provements were decid-

ed uponit wasdetermin
to install a new plant

throughout. The con-

tract was awarded the

Northwest Thomson-
Houston company of

St. Paul. The entire

electrical equipment
was furnished by that

company.
By reference to the

cuts it will be seen that

there are two lighting

equipments, though
they are both in the

same room. The arc

lighting plant consists

of sixteen Thomson-
Houston dynamos of

50 lights' capacity each
while the incandescent

plant comprises three

Westinghouse alternat-

ing dynamos, aggrega-
ting 4,200 lights. There
is also a temporary
plant of three 80-horse power Thomson-Hous-
ton generators for furnishing current to the

street railway line, which is operated by electrici-

ty. This plant was also installed by the North-
west Thomson-Houston company of St. Paul,

which is equipping the road. This generating

plant is only a temporary arrangement, however,
as the street railway company is building an
immense power house adjoining the power sta-

tion of the St. Paul Gas Pight company. When
this is completed the generators will be trans-

ferred to the new building.

The engine room is directly below the dyna-
mo room of the electric light plant. It contains

one Hamilton condensing engine, 600 horse

power; one 400 horse power Harris' condensing
engine and two Buckeyes, one 135 horse power,

the other 100 horse power. The steam plant

consists of II tubular boilers, 80 horse power
each. Six of these are fitted up for crude oil

and the remaining 5 for coal. Under the pres-

ent conditions the company finds it to its advan-
tage to burn oil, and it will probably equip
the entire plant with oil burners. The Minne-
apolis burner has been adopted, but in St, Paul

it retains the name of the Vulcan burner.

The company has been extending its plant

gradually, and has now 60 miles of circuit. Of
this, 40 miles is in the arc system and 20 in the

incandescent. This covers the principal busi-

ness streets. The circuits are all overhead.

Okonite wire is largely used in the system.

The company supplies 50 arc lamps to the

city, and about 600 commercial lamps are oper-

ated from this station. There are also 20 arc

motors on its lines, aggregating 20 horse power.

The alternating incandescent system has proved
very popular, and the company now has 3,400
lights in use. The capacity of the feeders is

4,200 lamps, and at present it looks as if this

number would soon be reached. The growth of

this branch of the business has been very grati-

fying to the company. In June, iSSS, the aver-

age load was 1,200 lights; one year later the

number was increased to 1,500, but this year

the growth has been phenomenal, reaching 3,400
lights. The meter system is used exclusively.

ST. PAUL GAS LIGHT COMPANY S ELECTRIC PLANT.

There has been a steady growth in the arc serv-

ice during the same period.

The officers of the company are H. H. Sibley,

president; C. Livingston, vice-president and

general manager; Morgan Brooks, secretary and
treasurer; B. F. Ellison, general superintendent.

The electrical plant is in charge of Superinten-

dent Snow, a thoroughly practical electrician,

and to his personal efforts is largely due the ex-

cellent standard which the company has main-

tained.

Chicago Electric Club Notes.
At the meeting of the Chicago Electric club

next Monday evening, Nov. 3, F. E. Degenhardt

and Theo. P. Bailey will read papers. The
former will discuss underground electrical work

and the latter will speak of electric street rail-

ways. Both gentlemen are thoroughly convers-

ant with the topics which they will treat, and

doubtless there will be a large attendance at the

club on Monday evening.

The club is starting out with a new policy as

far as the character of papers is concerned.

Fewer papers relating to purely technical sub-

jects have been secured. A large number have

been promised by those whose connection with
electrical work makes them appreciate thor-
oughly the practical aspect of the business. It

is not the intention by any means to slight tech-
nical electrical subjects, but by securing several
which may be called thoroughly practical, the
committees think the literary meetings will be
even more interesting and profitable than ever
before.

The club enters upon its winter work with a
larger membership than ever before, and there
is every reason to beliefe that the number will

be materially increased during the fall and win-
ter months. Among the members recently ad-
mitted are Prof. Elisha Gray, the inventor; Prof.

J. P. Barrett, city electrician of Chicago; Col.
R. C. dowry, vice-president of the Western
Union Telegraph company; W. J. Chalmers, the
head of Frazer & Chalmers, dealers in mining
machinery; E. R. Gilman, president of the
Northwest Thomson-Houston company of St.

Paul,and many others,

prominent in the elec-

trical field.

.^t a recent meeting
several amendments
were presented, among
which was one propos-
ing that the initiation

fee and annual dues be
materially increased.

It is the intention

of the members to set

a higher standard for

the club and make it

serve even better the
interests of those be-
longing to the organi-
zation.

The following ap-
pointments have been
made: F.B. Badt, chair-

man of literary com-
mittee; F. W. Gushing,
chairman of the library

committee; B. E. Sun-
ny, chairman of the
committee on new
quarters.

It is understood that

there is under discus-

sion the appointment of a committee to act for the
club in all matters relating to the world's fair.

The club has an important duty to perform in

connection with the world's fair, and will doubt-
less have an opportunity to aid materially in

making the electrical department succe,ssful.

Municipal Lighting In Chicago.

Mayor Cregier of Chicago has heretofore ad-
vocated the establishment by the city of electric

and gas plants for commercial service, and he
now reiterates his plea in a message to the city

council proposing the inauguration of several

important public improvements. The mayor is

anxious to have the cit}' in holiday attire when
the world's fair attracts thousands of visitors

from all parts of the world, and in order to ac-

complish this he believes many needed improve-
ments in the city service should be made. The
mayor's first recommendation follows:

"I. To avoid the almost daily tearing up of our principal

streets, the roadways should be formed into subways by
excavating from curb to curb, in vvhicli should be plciced

all the city's work, and the balance of space rented to any
corporation entitled to use the same.''

The numerous advantages of such a system
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are obvious, but as the project would entail the

most lavish expenditure of public funds it is

hardly possible that anything will be done right

away. Next in importance the mayor deems
the establishment by the city of several systems

of public service which have heretofore been

conducted as private enterprises. His sugges-

tion in brief is:

"2. The city should provide a system of public heating,

public electric or gas lighting, or both, for streets and
house service, and also a system of pneumatic tubes for

mail and other service, and possibly underground ducts for

smoke."
It is hardly necei«ary to say that the propo-

sition, so far as it relates to the establishment of

plants for commercial lighting, will lie bitterly

opposed. It will be, necessary for the city of

Chicago to secure the enactment of a bill by the

legislature authorizing the city to go into the

gas and electric lighting business, and should
the advocates of the measure secure the passage

of such a bill, it is not improbable that they may
find their path beset by legal ilifficulties that

may require years of litigation to remove, if in-

deed it should be found that cities can set up
in business as competitors of taxpayers.

There is another feature of the question that

may cause the mayor no little trouble. .\ meas-
ure of this kind originating with a democratic
city administration, is not as liable to receive

the sanction and support of a republican legis-

lature, as many persons unacquainted with prac-

lished. Prof. Harrettsaid: "I would not ad-

vocate interference on the part of the city in

commercial work, but if such a course is decided
upon I would advise the city to purchase the

commercial plants or allow the companies to

continue until the expiration of the termsof their

franchises. It would be unjust to do otherwise.

The city cannot afford to deal unfairly by men
who invest their capital in Chicago enterprises."

Electrical Department of the World's
Fair.

A comniunicatiun was received at World Fair

headquarters last week from dardner C. Sims,

chairman of the committee on electricity and
electrical appliances. Mr, Sims has been figur-

ing on his deiiartment and wants to see it a

grand success. His communication is briefly as

follows:

From a practical point of view our committee has in

mind four things of vital importance: First, to prevent
loss of life; second, to prevent injury to person or creature;

third, to prevent the destruction of property by fire; and
lastly, to make an unqualified and satisfactory success of

our department which we hope the committee on classifi-

cations will mal;e separate and distinct.

I would respectfully submit the folloA'ing suggestions to

the executive committee: It is my purpo-e to show the

advanced stale of the art of transmilting power from the

Centennial of 1S7O to the present time. There are many
smoke-consuming furnaces and practical devices for the

consumption of smoke that could be used, and if a com-
petitive trial was demanded it could easily be accorded the
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tical politics might think. In fact, it is safe to

say that should a democratic city administration
petition the republican legislature to enact an
enabling bill, the state authorities would cer-

tainly find some technical point on which to base
their refusal. One political party will do every-

thing in its power to thwart the plans of the

other, and it is not likely that the republicans
will assist their democratic brethren to the

patronage which the establishment of such works
would entail.

The city council authorized the appointment
of a committee to be composed of the mayor,
comptroller, corporation counsel, chairman of

the judiciary and finance committees of the city

council, and four citizens to be selected by the

mayor, to consider this matter and report to the

council the form of amendments to the munici-

pal charter and code which might be deemed
necessary and expedient.

City Electrician Barrett has been called upon
to report on the proposed extension of the city

electric light plant so as to include commercial
service within its scope This is not the first

time the (juestion has been brought up. I'rof.

Barrett not long ago made an exhaustive study
of the <iuestion. At his request the law depart-
ment made an invest gallon of the tnatter and
the corporation counsel declared the city had no
right to engage in commercial lighting, and in

order to secure the necessary power special leg-

islation would be required. I'rof. Barrett,

although a warm advocate of municipal lighting,

does not believe in the city engaging in compe-
tition with legitimate enterprises already estab-

many representatives, allowing the general public to con-
stitute itself a jury of award, judging by the amount of

solid matter that will leave the various smoke chimneys, to

deposit itself, in a measure, in every house in Chicago
Let it be said that the Exposition does not contribute to

this objection and assist in injuring the exhibits of our
guests that kindly favor us.

From the power and electrical generating stations the

electrical current should be taken and distributed to its ob-
jective point by an underground system or systems, and
then by concealed insulated wires to motors that are to

drive the various machines.
In contemplating such a gigantic undertaking it is not to

be expected that electric corporations could contribute

more than their special exhibits, for which motive power
must be furnishcti gratuitously; yet, by adopting an ad-

vanced plan of transmitting power, you would save, let us

='^y< $750,000 by the absence of shafting, belts, etc. This
amount could be invested in electrical equipment by the

Exposition, which they would sell for about 75 per cent, of

its cost, while the Exposition was olBcially open, to be de-

livered to the purchaser where it stood, within ten days
after its close, for strict cash.

The plan for transmitting motive power cannot be car-

ried out in its entirety, as isolated cases will arise which
will prevent. It will also meet with some opposition from
the builders of steam engines, yet it will have the approval
of those advanced ideas, as it does of many of my associ-

ates who have kindly given their indorsement.
-Vll railways for the transportation of passengers should

be electrical and elevated, with frei|uent stations. The ex-

cess of revenu; derived will equalize the deficiency of other

departments of our bureau \\'hich can not be made self-

sustaining.

A demand will be made that it will be necessary to have
special steam engines and dynamos in the electrical build-

ing for special exhibits. This we will cheerfully accede

to. The engines, however, must be made to run without

steam, which can easily be done by electricity, so as to

avoid the smell of oil and radiation of heat from steam and
exhaust pipes, which would make our building unbearable

to multitudes, even were the temperature not to be com-
pared with June and July weather of this year.

Wewould also like to practically illustrate the manner in

which a ship that had met with injury to its hull could be
temporarily, and possibly permanently, repaired without
going into a dry dock, beaching, or on launching ways, or
in mid-ocean, weather permitting, by the aid of electrical

atd mechanical appliances, of which every ship should
h.ive an outfit.

Glass Switch-Board for Telephone Ex-
changes.

The rapid increase in the number of sub-
scribers is bringing the telephone companies in

larger cities to a realization that it will not be a

long time before an effort will have to be made
to increase the capacity of the present switch-

board eiiuipment- In the most improved tele-

phone systems a single operator has within reach

one section, or 4,000 lines, each line being rep-
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resented on the switch-board by one hole. The
space taken up by the plug holes for the 4,ooorines

is about 2.\6 feet. This area of board gives an op-

erator all she can do when properly connecting
subscribers. In order therefore,to place underlhe
control of one operator a greater number of lines

and at the same time not increase the labor of

making connections, it would be necessary to

have a single section contain a greater number
of plug-holes. .A.S the boards are now con-

structed it is a practical impossibility to lessen

to any great extent the distance between the

plug holes. .-\ radical change in all probability

will have to be made and various schemes will

be proposed. Among the plans now offered in

solution of this knotty problem, the one illus-

trated herewith presents some interesting fea-

tures. 1- J. O'Connell of the Chicago Tele-

phone company proposes to make switch-boards

entirely of glass. His plan is to form the en-

tire board of glass plates or sections, each con-

taining, say, 100 plug sockets. The board will

be arranged horizontally. The plates will be
moulded as shown in Fig. 1 with the wires im-

bedded as indicated in Fig 2. Each hole will be
partially filled with mercury which will make a

l-'IG. 2. GLASS SWITClI-llOAliO I-OK TEl.El'IIO.S'E EX-
CHANGES.

practically dust-proof contact. By this arrange-

ment the inventor claims that 24,000 metallic

circuits may be handled on a section measuring

i
feet by 5 feet. The lines will be disposed in

banks of 100 each and a set of too line terminals

will be contained in one glass plate, i,\:i, inches,

including a space for numbers. The placing

of the board in a horizontal position is necessi-

tated by the use of mercurial contacts. In the

metallic system in which it is proposed to em-
ploy the glass switch-board no annunciators are

to be used. The orders will be taken directly

by the operator without any preliminary signal-

ing. In other words her ear will be, so to

speak, always on the telephone line. No-

special "order" wire will be employed in thjs,

system.
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Loth Conduit System.

The conduit system illustrated in the engrav-
ing was designed by C. Edward Loth of Troy,
N. Y. The special object of the inventor was
to design a conduit which would facilitate the

laying and adjusting of the wires, and for cheap-
ening the construction of the lines, by doing
away with the necessity of insulation except at

or near the points of support. The system pro-

vides means of gathering and removing water
which may accumulate. At suitable intervals

along the conduit are arranged manholes like

that shown in the engraving, in which are

placed supports for receiving the conductors.

These supports are placed in a frame held in a
vertical position in the manhole. They are

capable of being moved in the frame to permit

of introducing or arranging the wires, which are

drawn through the conduit by means of the

cable shown in the larger view. The cable

carries a clamp for receiving the end of the

wire. As the cable reaches the roller on the

top of the frame in the manhole, the clamp is

detached from the cable, the wire is passed

through the frame, when the clamp is again

attached to the cable upon the opposite side of

the frame, and the wire is drawn forward as

before until the next manhole is reached, when
the operation is repeated.

It is desirable to maintain a certain tension on

Hyde Park Electric Company, Chicago.

Hyde Park, Chicago's finest residence district,

has lacked only one essential feature of an
ideal locality for the palatial residences it con-

tains—a central station for incandescent light-

ing. This has been provided in the installation

of the Hyde Park Electric company's plant at

Fifty-third street which was opened last week.
The company was incorporated recently and
began operations shortly afterward. It is

capitalized at $100,000, and the officers are:

President, J. W. Brooks; vice-president, H. N.
Hubbard; secretary and treasurer, E. C. Wood.
The directors are: C. B. Bouton, F. E. Spooner,

O. F. Lindman, J. H. Ware and the officers

already mentioned.
The new power station is at Fifty-third street

near the Illinois Central tracks and is admirably
arranged. It is designed' for a capacity of

r 0,000 lamps. At present there are two 1,300-

light alternators of the Thomson-Houston type

and two 25 arc machines. Power is furnished

by two 180-horse power Mcintosh 6t Seymour
engines. The company has already constructed

twenty-five miles of circuits, using simplex

wire. Most of the poles are thirty-five feet high
but there are many sixty-five feet high. The
company has no opposition whatever, though
when the franchise was secured from the Hyde
Park board before the district was annexed to

LOTH CONDUIT SYSTEM.

the wires during the operation of mtroducing
them into the conduit, and for this purpose a right-

angled lever is provided, having on its vertical

arm a clamp for receiving the wire, and on its

horizontal arm a weight for giving the wire the

requisite tension. The wire is provided with an

insulating covering for a short distance on
opposite sides of the supporting frame in the

manhole, and is furnished with a sleeve which

rests in the support and serves to retain the

wire in its position and under proper tension.

The sections of the conduit incline toward the

manhole, and each manhole is provided with a

pipe leading to the suction pipe of the pump,
several of the manholes being connected with a

single pump. It will be noticed that the pits

for receiving the water at the ends of the

sections are enlarged laterally to give them in-

creased capacity. These pits are furnished with

benches or platforms upon which the linemen

may stand while adjusting the wires.

Fig. I shows the inclination of the conduit,

section of the water pit, and the float valve for

closing the suction of the drainage pipe as the

water is removed, so that the pump may act

upon the water in the other pit. Fig. 2 is a

sectional view of the fastening device for

holding the wire in the support. Fig. 3 is a

side elevation of the frame and the wire

supports, and Fig. 4 shows a support provided

with a roller over which the wire is drawn
while it is being introduced into the conduit.

The cut is reproduced from the Scientific

American.

Chicago, it was anticipated that much trouble

would be experienced as the company wanted
to establish an overhead system. The city

authorities opposed the project, but the law de-
partment ruled that the permit must be issued.

Instead of erecting the poles in the streets, the

company secured permission from the property
owners to put the poles in the back yards where
they were entirely out of sight from the street.

This removed the last opposition to the project,

and since then there has been no trouble

whatever.

A New Constant Current Motor.

Prof. Elihu Thomson is apparently an inde-

fatigable worker in the electrical field. Almost
weekly the records show the issue to him of at

least one patent. One of his latest productions
is the novel form of constant current motor
illustrated in the cuts. The special feature of

the machine is its governing apparatus. The
governor is constructed with the object of con-
trolling the speed by variations in the magnet-
ism of the fields produced by magnetically
short-circuiting the poles.

In order to understand the operation of the

motor it will be necessary to refer to the illustra-

tions. In Fig. I ^ is the armature and PP the

field magnet pole pieces. The field magnet is

magnetized in the usual manner by the coils DD.
These field coils are in series with the armature.

Coils of wire upon a bar 5, to be presently

described, are connected in the same circuit as

the armature and coils £)£>, that is, in series with

either or both. The coils on 5 are of high or
low resistance, as may be required by the par-
ticular arrangement employed. Connecting the
poles PP by a sort of magnetic bridge is a bar
of iron wound with wire and indicated at S.

Such an arrangement would short-circuit the
magnetism were it not that a current is main-
tained in the coils 5 of just sufficient strength
to depolarize the iron which it surrounds and

FIG. I. NEW CONSTANT CURRENT MOTOR.

effectually oppose the inductive action from P
to P through it. It is evident, therefore, that

while current is maintained in .S the bar in its

axis is inert as a carrier of magnetism. This is

illustrated in Fig 2, where the opposed arrows
at S show the opposition of the tendencies of

the magnetizing forces applied to 5. In this

manner the magnetism of the poles PP is left

free to act upon the armature space, as indi-

cated. In Fig 3 the current is supposed to have
been cut off from the coil at 5, Fig i, when at

once a short circuit of magnetism of the field

takes place at S, Fig 3, almost annihilating the
effect of the field upon the armature space. To
render these actions dependent upon the speed

FIGS. 2 .\ND 3. NEW C0NST.\NT CURRENT MOTOR.

of running. Prof. Thomson utilizes the varia-

tions of counter electromotive force on the
armature in the manner shown in Fig i. In this

diagram B is an electro-magnet whose coil is of
high resistance, and is placed in shunt to the
armature, as indicated. As thus arranged the
electromagnet £ acquires an increased power
when there is increased counter electromotive
force developed in the armature through an in-

crease in its speed of rotation. The movable
core is therefore raised, making a contact be-
tween C and E. These contacts C E are in a
shunt around the coil at S, and when closed by
the increased speed of the armature, effectually

divert current from coil at 5. By this action

vww/
FIG. 4. NEW CONSTANT CURRENT MOTOR.

the short-circuiting bar is made to lose its re-

straining power. This action, therefore, weak-
ens the field and lowers the force of rotation of

the armature. In practice, if the motor is not
overloaded, an intermittent closure and opening
of the contacts may be expected. The opening
of the contacts restores current to S, and the

field polarity of PP is regained in consequence
of the restored effect of ^ in preventing the

short-circuiting of the magnetism.
In order to lessen the spark at the contacts a

resistance, R, is placed in shunt as shown. It
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may be stated that the above method of con-

trolling the magnetic action of the bar .S is not

the only one employed by Prof. Thomson. In-

stead of using the differences of counter e. m. f.

in the armature as a controlling agency, a

centrifugal governor may be employed as rep-

resented in Fig. 4.

The Westinghouse Electric Railway at

Creensburg, Pa.

Last week the Greensburg & Hempfield Elec-

tric Railway company of Greensburg, Pa., started

the operation of its street car line. The road

runs from the Pennsylvania Railroad station

through the principal streets of the town to

Hempfield, a small suburb of Greensburg, a

distance of two and a half miles. Greensburg
had previously no street car line of any kind,

and the commencement of rapid transit by the

electric system was quite an event in the history

of the town. All the local papers had made an-

nouncements of the event and the hour at which

the first car would appear on the streets, and the

public came out en masse to witness the ttial

trip. In covering the distance of 2^2 miles the

cars had to climb no less than eight hills, and
the majority of them present grades of ten per

cent. In addition to the hills, however, the line

is also peculiar on account of the large number
of curves, all of them short ones; indeed there

are two of a radius of fifty feet. But in spite of

these obstacles to an easy and smooth operation

of the motors, they have given excellent service

from the moment the first car rolled out of the

shed. Owing to the novelty of rapid transit in

Greensburg generally, and of electrically pro-

Wrinkle in Pipe Welding.

In welding together pipes by the electrical

method it has been the usual practice to employ
internal mandrels to prevent collapse or change
of circumferential outline. Prof. Elihu Thom-
son, however, has recently invented a simple
process by means of which the use of internal

fi.xtures is avoided.

The invention is based uDon the fact that if

WRINKLE IN PIPE WELDING.

a hollow structure be heated at a certain portion
of its length and subjected to an upsetting
action it will bulge exteriorly instead of collaps-

ing. The structure will therefore have a
larger diameter at the swelled portion. In the
present process, where it is applied to the
welding of pipes, hammer blows are delivered
at the weld or on the side of the pipe and are

enough to demonstrate the practicability of the
system. Those who are interested in the enter-

prise anticipate great results from the operation'

of the car in Chicago.

Set-back for the Telegraphers.

As was announced m a recent issue, the tele-

graph operators of the country have been or-

ganizing a brotherhood in which it is proposed
to include all branches of the business, both
railroad and commercial. The order of railroad

telegraphers, it is claimed, cannot resist the op-
position of the companies, owing to a clause in

the constitution which repudiates the idea of

strikes. In view of this fact the organization
has been badly crippled in many places. There
has been no organization of the commercial
operators since the strike which resulted so dis-

astrously to the telegraphers. Now, however,
there are indications of a growing sentiment
among the operators favorable to an organiza-
tion that could compel the big companies to grant
the demands of the operators or submit to a long
fight. This of course, the companies wish to

guard against, and they have taken steps to pro-

tect themselves. The brotherhood claims that

a number of its most prominent organizers in

Chicago have been discharged because of their

activity in the order. The Western Union and
Postal companies will declare war on the order,

it is further asserted, and dismiss every man
identified with the organization. The men en-

gaged in forming the organization were dis-

missed owing to their prominence in agitations,

it is said, and the telegraph companies look upon
all men who associate with them in thisorganiza-
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pelled cars in particular, the Greensburg resi-

dents have taxed the capacity of the cars to

their utmost limit. Every car has hitherto been
crowded from the starting point to the terminus
and return, the cars having carried on the aver-

age seventy-five passengers right along. The
track is composed partially of the Johnston
rail and the T rail. With the exception of a
short distance in the business portion of the
town, where the tracks are laid on asphalt cov-

ered streets, the roadbed has been stone
ballasted. The power house is situated near the

terminus of the road at the foot of one of the

steepest hills along the entire route. It is very
comfortably arranged. The car shed and a re-

pair shop are immediately attached to it, every-
thing being situated level with the ground. The
motors are placed upon Brill trucks and the
body of the car is made by the Chester Car com-
pany. The latter is very commodious and
handsomely painted. F. Y. Clopper, a well-

known Greensburg business man, has charge of
the road, and he expresses himself as being in

every way satisfied with the equipment of the
road, which he intimated could not have been
better. The North American Construction com-
pany did the construction work on the road.

Electric light plants will be installed in two sawmills at
Lake Charles, La.

WESTINGHOUSE ELECTRIC RAILWAY AT GREENSBURG, PA.

SO graduated as to simply contract this bulging

or lateral spreading tendency. The hammering
is delivered laterally so as to restore the metal

back to its original position on the sides of the

pipe. There is no tendency to collapse on
account of the bulge of the pipe acting as a

sustaining support. The expansion is outward.
This arched interior is very important. It

permits the blows of a light hammer to be
delivered without really collapsing the pipe, but

merely restoring it to its original outline. The
process is so simple that the illustration is

almost unnecessary.

Storage Battery Cars for Chicago.

William Hood of Chicago, representing the

Accumulator company of New York and the

Electro-Dynamic company of Philadelphia, has
obtained permission from the North Chicago
Street Railway company of Chicago to operate a

storage battery car on the Dearborn street route,

extending from the Polk street station on the

South Side, to the Northwestern station. The
car has already been shipped from Buffalo,

where it was exhibited during the recent con-

vention of the American Street Railway associ-

ation, and created a favorable impression among
the managers of street railroads.

The car will be exhibited in Chicago long

tion opposed to their employer's interest; hence
the dismissals. Many of the men identified with

the new organization were prominent in the old

union, and when they returned to their positions

they bound themselves to have no further con-
nection with labor organizations of any kind.

The fact that the new organization is preparing
for an active warfare is evident from the fact

that it solicited and received the approval of the

Supreme Council of Federated Railway Em-
ployes recently. This council represents the

Brotherhood of Locomotive Firemen, Brake-
men's, Conductors' and Switchmen's Mutual Aid
association, and these organizations gave the

telegraphers assurance of their support.

Reports from Omaha, Neb., indicate that the

telegraph companies have decided to follow the

same course in that city that they have in Chi-

cago. Half a dozen men have been discharged

and it is claimed the reason for their discharge

is found in the fact that they were active mem-
bers of the brotherhood. The telegraph com-
panies do not admit that they have discharged

any of their employes because of their connec-
tion with the society, in fact they have refused

to give any reason for their action, and the lead-

ers of the brotherhood are endeavoring to find

some means of extorting an admission from the

officials. One prominent telegraph man when
approached said the companies did not recog-
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nize the existence of the brotherhood or any
other labor organization.

Despite the claims of the operators that they

had no intention of striking, the night force at

St. Paul quit work last Monday evening. The
strikers claimed that members of their order

had been discharged, the superintendent had
positively refused to confer with a committee
of the brotherhood, though he was willing to

treat with the men as employes, and as this

seemed to indicate hostility oil the part of the

company toward the brotherhood, it was de-

termined to quit work. The offices in the Twin
cities were therefore in bad shape Monday
evening and Tuesday, but the company feared

no trouble.

Sir William Thomson's New Electricity

Meter.

At the recent meeting of the British Association

at Leeds, Sir William Thomson's electricity

meter, shown in the cut, was described. The
instrument forms at once an indicator, by which
the strength of current passing at any given in-

stant can be read off on a scale, and a supply

meter, by which the amount of current that has

passed through the meter during any given time

is recorded on a train of counting wheels. The
indicator consists of a light aluminium frame,

free to turn about a horizontal axis, having at

its top end a coil of fine copper wire C,

and at its lower extremity a train of counting

wheels, M. The frame is supported on knife

edges, and current is conducted into and out of

the fine wire coil by two spirals of fine copper

wire. The resistance of this coil is about 30
ohms, and it is joined in series with an anti-

inductive platinoid resistance R, of 970 ohms.

When the meter is in action a small current is

kept passing through this circuit. The whole
current to be measured is conducted through a

fixed coil C of copper ribbon, which is placed
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with its plane parallel to the plane of the fine

wire coil when the latter is in its zero position.

A scale S, divided to give readings in

amperes, is attached to the indicator. The re-

cording apparatus consists of the train of count-

ing wheels mentioned above, and a revolving

cam K, driven by clockwork, which is kept in

motion by a weight W. The cam revolves uni-

formly, and when there is a current at each rev-

olution comes in contact with a trailing wheel
attached to the counting train, which it turns,

making a record.

The action of the meter may be explained as

follows : When no electricity is passing the in-

dicator stinds at o on the scale S, in which po-

sition the trailing wheel on the counter train is

quite clear of the cam, so that no record is

made. AVhen electricity is passing through the

fixed coil the top end of the indicator is repelled

outward, and the counting train of wheels is

brought inward towards the cam, to a position

depending upon the current, which can be read

off on the scale. In this position the trailing

FIGS. 3 AND 4. ELECTRICAL NOVELTIES.

wheel is brought into contact with the surface of

the cam, and is turned round proportionally to

the current.

Two screwed rods are so attached to the indi-

cator that one, X, is vertical, and the other, K,

is horizontal when the beam is in its zero posi-

tion. These rods are provided with adjustable

nuts—those on the vertical being to adjust the

sensibility of the instrument, while those on the

horizontal rod are for the adjustment of the zero.

By means of the former the constant of the me-
ter can be quickly varied if found convenient.

Thus a meter which is suitable for measure-
ment from 1 to 20 lamps can be altered in a
few minutes to suit ranges of from i to 50 or

from I to 100 lamps. This adjustment can be
made by an inspector without the use of any
auxiliary instrument. All that has to be done
is to hang on a weight of a given amount on
the knife-edge stirrup at the end of the horizon-

tal arm and raise or lower the nuts on the verti-

cal arm till the indicator shows a given reading
on its scale. By this means also the constant

of the meter can be checked at any time.

As at present arranged the driving weight
needs to be wound up periodically by means of

a revolving disc on the front of the case. It is

intended that this should be done by the con-
sumer, and an arrangement is made by which the

current is automatically cut off from the house
when the weight is allowed to run down.

Improvements at Cornell University.

The opening session at Cornell University,

Ithaca, N. Y., this year promises unusually well,

especially in the electrical engineering depart-

ment. The entrance class of the mechanical
and electrical engineering departments this year

is the largest in the history of the institution.

The facilities for experimental work and shop
practice have been greatly increased. The chem-
ical department has taken possession of its new
quarters, a building 60x200 feet, four stories

high and having laboratory and lecture room
accommodations for 1,000 students, leaving

Franklin Hall entirely to the physics and elec-

trical engineering departments.

In addition to this a new dynamo room has
been fitted up. This room, the dimensions of

which are 60x100 feet, will be the finest of its

kind in the country. Within it are located thir-

ty-four dynamos and motors—including six small

Westinghouse dynamos, three Weston, six Edi-

son, one Stanley alternating arc machine, one
Thomson-Houston direct current incandescent,

one Thomson- Houston alternating current in-

candescent, one Thomson-Houston arc, 30-

light machine, one Waterhouse, one Ball, one
Mather, one Siemens & Halske, one Gramme,
one Brush motor, one Tesla motor, two Sprague
motors and six dynamos and motors constructed

at the University. Power is furnished by Ide

and Straight Line engines and by a water-wheel
located in the gorge.

Another great improvement is the new engine
room and lighting station of the university.

This room has a floor space of about 50x60 feet

and when completed will contain the following

engines and dynamos, all donated by the respect-

ive firms: Two Straight Line engines of 30-

horse power each, one Payne engine 25-horse

power, a 75-horse power Compound Westing-

house, a 20-horse power Westinghouse and a

6o-horse power engine constructed by the Lan-
sing, Mich., Engine company, one 600-light

Edison, one Westinghouse alternating current

arc, one United States arc and two Westing-
house incandescent dynamos.
The work-shops have been entirely recon-

structed during the summer. The new machine
and wood-working shops, each occupying a floor

space 50x180 feet, are being fitted up with the
latest and most approved machinery. A new
building, 45x150 feet, has been erected for the
blacksmithing and foundry departments. In
the smithy are located twenty-four forges, while
in the foundry instruction may be given to 100
students daily.

The capacity of the set of boilers, now 400-
horse power, is to be increased. The boiler

room is to be made practically air tight and the

barometric pressure within is to be increased
about one inch of mercury by means of air

forced in by a large rotary blower.

George Shepardson, R. G., '89, occupies a
position as instructor in electrical engineering
and Prof. Carpenter of the University of Mich-
igan has been placed in charge of the mechan-
ical laboratories. Prof. Snow of the electrical

engineering department is in Europe. J. S.

Loomis and S. B. Fortenbaugh, E. E., '90 are
connected with the Brush Electric works, Cleve-
land, O. J. E. Greenawalt, '90, is employed in

the railway department of the Westinghouse
Electric company, Pittsburg, Pa. W. H. Pow-
ell, '90, is in the laboratory of the Westinghouse
company. L. B. Marks, R. G. '90, has been ap-

pointed manager of the Washington, Pa., Car-
bon works.

Electrical Novelties.

In the accompanying cuts are shown devices
handled by the Star Electrix company of Phila-

delphia. In Figs. I and 2 is shown the company's
double break single pole switch. The contact

carrying parts are of soft metal and the surfaces

wear bright by use. Sparking is reduced to a

FIGS. I AND 2. ELECTRICAL NOVELTIES.

minimum by the double instantaneous make and
break. The base is made of porcelain.

Figs. 3 and 4 show a new device for attaching

incandescent lamps to gas fixtures, It is

made entirely of sheet metal and can be bent at

any angle. The attachment can be rigidly fas-

tened without screws or removal of gas burners.

Sun Electric Light Company, Chicago,
Purchased.

The Sun Electric Light company which has
been operating at the Sperry arc plant on Third
avenue, Chicago, was purchased by the Chicago
Arc Light & Power company, recently.

A company to establish an electric light plant is organ-
izing at Union City, Tenn.
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In another column is presented a commu-
nication from (Jardner Sims, chairman of the

committee on electricity and electrical appli-

ances for the World's Fair for 1893. Mr. Sims
advocates the idea of using electricity as a

means of transmitting power for all machinery
operated at the great e.xposition. Of course he
does not e.xpect that electrical companies will

furnish more than their special e.\hibits. He
recommends that the e.xposition authorities pur-

chase the necessary plant for the generation of

current; after the close of the fair the machin-
ery, in Mr. Sims' opinion, could be sold for at

least 75 per cent, of the cost. All railways for

the transportation of passengers should be ele-

vated and be operated by electricity, according
to Mr. Sims.

Sir William Thomson's new meter is des-

cribed in this issue. A glance at the illustrations

naturally lead one to believe that the instrument is

quite bulky, and from all accounts this impres-

sion is correct. Without attempting to discuss

in detail the various features of the apparatus,

we will merely say that if the meter is "as large

as an old-fashioned eight-day clock" and re-

quires "winding up every twenty-four hours," as

was stated by a correspondent, we are fearful of

its future as a desirable instrument for anything
but laboratory work. While we do not feel our-

selves to be capable of criticising Prof. Thom-
son's effort, we can not forbear to mention that

a glance at the drawings of this machine brings

to mind one trait peculiar to American in-

ventors. The Yankee electrical or mechanical
genius seems to possess the valuable faculty of

eliminating unnecessary parts and reducing an
invention at the start to its simplest possible

form. While there is not the least doubt in the

world that Prof. Thomson's new meter will

eventually appear as a more practical device, it

is to be regretted that it had not been worked
out more thoroughly before it was submitted
for public criticism.

Municipal control of commercial as well as

public lighting, is again advocated by Mayor
Cregier in a message to the city council of Chi-

cago, and that august body realizing the in-

creased political power such a change would
give, readily took the subject under considera-

tion. The whole matter has resolved itself into

an intricate political problem, and it is well for

the taxpayers that the political features of the

scheme are discernible at such an early day,

thus giving them ample opportunity to study the

question in a new light. "The city has no legal

right to engage in commercial lighting," says the

law department. It will, therefore, be necessary

to secure special legislation to enable the city to

go into the business. A democratic city admin-
istration pleading to a republican legislature for

assistance in bracing up its organization, is truly

an amusing spectacle. There is little doubt
that the republican managers will realize the

necessity of effectually putting a stop to this

proceeding. City Electrician Barrett's position

is concisely stated: "I do not favor commercial
lighting by the city, but if such a course is de-

termined upon, why, buy up the plants of the

companies now operating or let them run until

their franchises expire."

The use of electrical appliances in the army
and navy is increasing so rapidly that it is sug-

gested that a special corps be organized to take

charge of all electrical work for both branches
of the service. The matter was discussed in a

lecture delivered at a recent meeting of the New
York Electrical society by Lieut. Bradley A.

Fiske, whose work in the application of elec-

tricity to the naval service is well known. His
ideas are presented in a report of the meeting
given elsewhere in thic issue. Lieut. Fiske at

the outset makes the statement that the coun-

try, if war were declared, would be in no posi-

tion to avail itself of the many electrical devices

which experience has demonstrated are so effec-

tive in defensive and offensive warfare. The
officers of the army and navy who have up to

the present given their attention to electrical

work would find at such a crisis their time too

fully occupied to devote it to any special branch
exclusively. The number of persons qualified

to supervise the application of electricity to the

requirements of army and navy is extremely

small and, in case of necessity, a trained corps

should be in readiness. In seaport towns,

therefore, Lieut. Fiske thinks there should be
organized companies charged with the execu-

tion of all work connected with the utilization

of electrical appliances in warfare on land and
sea. In view of the fact that this country is

conceded to be in an extremely defenseless con-

dition as far as the seaboard is concerned and
that it must depend in the event of warfare upon
the use of the most improved defensive appli-

ances in almost all of which electricity is used

as an agent, the suggestion of Lieut. Fiske is

well worthy of consideration. It is no doubt
true, as he says, that the organization of the

corps would not be a matter of great difficulty

for it is a well recognized fact that young men
are to be found in an abundance ready to en-

gage in any kind of electrical work.

In this issue is presented a paper by Lieut.

W. M. Wood who deals in a special topic in the

application of electricity to appliances of war.

He dwells upon the great importance of electric

welding in the manufacture of projectiles. By
the application of this process, he says, a wrought
steel projectile can be made at a less cost than
a cast iron one which is practically useless ex-
cept for target practice.

Some interesting calculations as to the cost
of running arc lights in Chicago are presented
in C. W. Naylor's paper on "The Electric Light
in its Relation to the Consumer." The major-
ity of the readers of the Western Electrician
are no doubt familiar with the spicy remarks
which passed between ('hicago's city electrician

and M. J. Francisco at the last electric light

convention on the subject of municipal lighting.

Some startling figures had been given by a num-
ber of municipalities relative to the cost of run-
ning arc lamps for street lighting and in Mr.
Francisco's paper a few statements were made
which, if true, by no means substantiated the
popular impression that Chicago's lights cost
nineteen cents per night. On this account par-
ticularly Mr. Naylor's article will be appreciat-
ed. In his paper, which appears in this issue,

the author takes up in detail and in a most prac-
tical manner the interesting question of the true
cost of municipal arc lighting in Chicago. It

may be stated that the subject of the city serv-

ice is touched upon incidentally, but from the
fact that Mr. Naylor is in charge of one of the
largest, if not the largest, private plant in Chi-
cago, the figures given merit the careful perusal
of men on the lookout for facts. It will be of

interest to many to know that Mr. Naylor cal-

culates, on a basis of 2,000 lights, that it costs
Chicago at the lowest from thirty-one to thirty-

four and six-tenths cents daily for one arc light.

The development of a thoroughly practical,

reliable, and governing constant current motor,
and one which will not easily get out of order,

is a problem which has occupied the attention

of a number of our ablest electricians ever since
electricity was first sold for power purposes. A
number of types of machines have been brought
out and are now in operation, but as yet even
the most prejudiced will admit the constant
current motor, although most prominent in the
field, has had to take a second place. A large

number of constant current motors are in daily
service and are unquestionably doing good work,
but that the greater demand has been for con-
stant potential machines must be conceded.
Inventors, however, are still working, and im-
provements are being constantly made. In this

Issue a description is presented of a novel type
of constant current motor. The machine is the
invention of Elihu Thomson, and is worthy of

special mention on account of the peculiar mode
of governing employed. Prof. Thomson's
method consists in shunting to a greater or less

degree the magnetism of the motor fields in re-

sponse to changes in speed, and thus varying the

intensity of the magnetic field in which the arm-
ature revolves. In the form of motor described
a short-circuiting bar surrounded with a mag-
netizing coil extends from pole-piece to pole-

piece. By means of a simple electro-magnetic

device which responds to fluctuations in the

counter e. m. f. developed in the armature, the
current in the coil is kept of just sufficient

strength to depolarize the iron bridge bar above
mentioned, and effectually oppose any inductive

action between the pole-pieces proper of the
motor. When the speed rises above the normal
the action of the electro-magnetic controlling de-
vice is such that the magnetic shunting bar at

once becomes efficient as a magnetic conductor
and draws ofl^, so to speak, the magnetism which
would otherwise act upon the motor armature.

It is needless to point out that Prof. Thom-
son's treatment of the magnetic circuit is novel
and ingenious. Shunting the strictly electrical

portions of a field magnet as a means of govern-
ment for both motors and dynamos, is employed
in a number of types of machines, but Prof.

Thomson makes a departure which is suggestive
of the fact that there still exists a comparatively
speaking unexplored field. It would be inter-

esting to learn what practical results, as far as

quickness of government under sudden changes
of load are concerned, can be attained with this

type of machine.
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The Electric Light in its Relation to the
Consumer.'

Bv C. W. Naylor.

The electric light is a broad subject for either study or

discussion. It can be looked at from many directions. It

is a theme for both the scientist and general student.

The mechanic or engineer who starts out intending to

design or build electric machinery and appliances, maps out

for himself a life-long course of study. To the speculative

business man who makes and sells the electric light as a

commercial product, it has an intense interest. The investor

in central station apparatus takes a peculiarly pecuniary

view of the electric light.

Still another class finds Itself compelled by circum-

stances to investigate the subject of electric lighting. This

class is composed of the consumers. The consumer is

forced to consider it. His reflections lead him rapidly to

conclusions. It is a powerful and easily controlled means
of illumination, capable of regulation at will, it can be ex-

tinguished or relighted at pleasure, and instantaneously; it

can be moved and removed from place to place. It is more-

over, a safe light—safe in the insurance or fire risk sense.

It is not so e.xpansive that it can be classed among the lux-

uries. It must per force be admitted that the electric light

is a plain everyday matter of fact illumiaant, and as a

practical thing has come to stay with us. As such, it is to

ba giuged and measured by that worldly standard—the al-

mighty dollar.

The question is, "Djes it pay?" The answer involves

an intricate problem.

What does it cost to make the electric light? To antici-

pate somewhat, it will be found that it is proportionately

cheaper to generate it oa a large sca'e. This fact is not

surprising, for it holds true in the operation of most com
mercial appararas.

For very small generating plants, the costs as compared

with those of medium sized or large stations are utterly

disproportionate. To operate a very few lamps only, by
means of machinery would be many times more expensive

thaL. any of the other ordinary means of lighting.

It will not be necessary here to claim everything for the

electric light and insist that it is a necessity and that ever}'-

body must sooner or later adopt it. It will be only a matter

of a few years at most when the claim will make its;lf good.

There is no necessity thac the advocate of electric lights

should lose his composure or worry over the seeming slow-

ness of men to appreciate this great boon to the commer-
cial world.

In a very short time —we shall live to see the day—the

electric light will reign supreme where people live thickly

congregated and depend for existence upon their industry.

As present users enlarge their p'ants, as new converts aug-

ment the demand for it, production will be cheapened,

and thereby its field of usefulness will be increased.

How much will it cost to put in and operate an electric

light equipment?
Assume for the time being that there is no machinery in

an establishment and that it becomes necessary to rent

lights, the place in question being a small store or sales-

room. The charge for one arc lamp to burn all day, say

for ten hours will be 50 cents per day. This can be com-

pared with the price that would be paid for gas light. As-

sume as a basis of comparison ten gas jets. This compar-

isoQ, however, is hardly fair to the electric light, as the il-

ium na!:ion given by the latter is vastly superior to that of

ihe gas.

Ten gas jets at an average consumption of 5 cubic

feet of gas per hour per burner, at $1.25 per thousand feet

will cost for ten hours. 62i-^ cents The electric light as

will be readily seen, is much the cheaper, is more powerful

and penetrating, is cleaner, and vastly safer, so far as fire

risk is concerned. It is switched on at once and off again

just as quickly; it does not overheat the room; it will not

ruin ceilings and walls with soot and grease, nor damage
fabrics with deleterious, sulphurous and other gases. Gas
cannot be obtained at a price much cheaper than that

mentioned. Even at $1 per thousand, the cost figured as

before will reach 50 cents per day. which is fully as ex-

pensive as the electric arc.

This is the limit of economy in gas lighting. Should it

become desirable to light a large room or a number of rooms

gas cannot be had cheaper. On the other hand, electric

lights are rated by a graded price list. If five, or ten, or

twenty electric lights are needed they are to be had for 40
ceats each per day. which is 20 percent, less than the

charge for gas. In fact they can be contracted for at the

low rate of 33 cents per day, almost 40 per cent,

cheaper than the gas method of lighting. Gas light varies

with the season and output, now weak, now strong. Some-

times it can hardly be coaxed out of the buruers, at other

times it flames to the ceiling. Now it is yellow and now
red; it is very often blue but very seldom white. In winter

so sluggish is it that it is with difficulty cajoled into leav-

ing its natural lair under the ground.

The electric light assures to the consumer at all times

the full measure of an almost perfect illumination. With

all its drawbacks it is wonderfully superior to any and all

other known means of artificial lighting. There are num-
erous objections to the use of this light, most of them, how-

ever, are trivial.

Considering n from the dollar and cents point, to which

we shall endeavor to confine ourselves, there arises the ap-

parently serious objection that the lights cost whether they

are kept burning or not. Gas can be turned on or off, and

a saving thereby effected.

There are large commercial houses in this city with spa-

cious and well stocked sales and display rooms that are

kept for hours at a stretch in the deepest gloom. When a

salesman leads a customer prospective or bona fide through

the various departments, a boy or porter precedes him turn-

ing on the gas and turning it off behind him, as he passes

with his buyer.

This is not exaggerated. It is a most ridiculous trans-

'Read October 25, before Illinois Branch No. 28. National Associa-

tion of Stationary Engineers.

action and cannot possibly be economical. People who
are compelled to do this would save money by renting a

smaller store and lighting it up as it should be lighted.

All the business done by an establishment of the kind
cited above could be transacted in one-fourth of the space
at present occupied.

One thousand dollars saved in rent and expended for

electric lights or gas would make it possible to do a much
larger business and leave what is very desirable, a good
impression on the trade.

To be consistent and follow out the line of policy exhib-

ited in their scheme of lighting the store, these firms should

dispense with their engineers and elevators and hire two or

three strong laborers, who by patient industry might man-
age to carry, piece by piece, all their freight up and down
stairs, day by day.
The electric light must be used in quantities to be really

appreciated. A large business, however, cannot very well

get along without it Experience demonstrates the fact.

Among the firms in this city are scores that pay $25 or

more for this means of lighting. Several expend upward
of $40 or $50 per day. while one house expends not less

than ^100 hard cash each and every week day during the

year for electric lights and is not yet satisfied, but cries for

more. It is not used as an advertisement. It is not a

luxury, but a practical everyday attachment to the ma-
chinery of the establishment.

It will pay and pay well. It does pay and is paying.

Use electric lights then, even if they must per force be rent

ed; but they are a much more profitable investment where
the machines for generating the current are operated by
the persons who are to use them.
The two principal items of expense going to make up

the total cost of electric arc lights are fuel and labor.

These two items constitute from 75 per cent, to 90 per

cent, of all expense coniiected there-vith. The cost of la-

bor whict alone may amount to 50 per cent., 60 per cent.,

or even So per cent., of the total expense is the great stum-
bling block in the way of operating a small plant. It is

the only thing that requires special consideration when it

has been decided to erect an outfit for operating fewer than
twenty or thirty lights—of course circumstances have ev-

erything to do with the case and must be taken into account

—for instance a firm may have an engineer and a boy or

young man with but little to do. These two together could

operate a plant of ten, twenty or thirty lights at a mini-

mum cost. The cost possibly would be as low as 12 cents

or 15 cents per day per lamp, provided of course the time
of neither the engineer nor the boy was charged to the

expense of maintaining the lights. On the other hand if

an es'.ablishment has no engineer, no boilers and no, en-

gine and provides them especially in ordtr that it may op-

erate a plant of ten lights' capacity, each lamp may cost it

45 cents. 50 cents, or even 60 cents per day, and that for

less than ten hours' run. The cost may reach as high as 75
cents or $1 for a full day of ten hours.

These estimates have reference only to the ordinary arc

lamp and do not apply at all to the incandescent lamp.
The same engineer and assistant whose wages were in-

cluded in the last estimate, could very easily run forty or

fifty lamps at a cost not to exceed 25 cents or at most 30
cents daily per light. This last case assumes that the en-

gineer and his assistant have nothing lo do but run the

lights, and that there are no elevators, no machinery, no
heating to attend to. The engineer is assumed to receive

$3 per day and the assistant $1.50 per day. If more is

paid for help or less, the running price per lamp will vary

about 4 cents or 5 cents per day one way or the other, as

the case may be.

The work put upon the operator of a plant of this kind
running about thirty lights and not to exceed forty lights,

leaves considerable spare time on the hands of the engineer

who can then with the assistance of a fireman take care

cf two or three elevators in addition to their duties as elec-

tricians. If so, and this is a very common case, and a fair

proportion of their time be charged to elevators and heat,

and the other legitimate departments of the regular engi-

neer's work, then the cost of lighting is reduced just that

much. The whole process is in harmony with the general

proposition that an engineer can care for more machinery
and elevators and fewer electric lights, or for a greater

number of electric lights and fewer elevators and other ma-
chinery. As the proportion of each kind of work varies,

so the cost per lamp for operating the electric light will os-

cillate between 22 or 23 cents as a minimum and 28 or 30
cents as a maximum-

It can be assumed as an axiom in electric lighting that

it requires at least one-horse power's worth of fuel to oper-

ate an arc light. One horse power may mean two pounds
of coal, or it may mean ten pounds. In general practice

it means from four aad one-half pounds to eight pounds of

fuel.

It will be contended that the former figure, four and one-

half pounds, or at moitfive pounds, is plenty large enough.

Experience, however, will show that the coal bill at the end
of the month, allowing for waste when starting, or banking
fires, when the latter practice is followed, will tally best

with a large or medium rate. We will figure then on a ba-

sis of si.x pounds of coal or its equivalent if a different fuel

is used.

Coal costs from $1.50 to ^5.50 per ton, averaging be-

tween »!2.25 or $2.5oand 1^3.25, according to quantity and
quality. Assume that it costs $3 per ton of 2,000 pounds.

A difference of 25 cents one way or the other from this price

will not seriously affect the general result we are seeking.

With six pounds of coal per hour, the amount used in de-

veloping one-horse power or its equivalent, one arc light,

will cost about nine tenths of a cent per hour, or S cents to

9 cents daily for a ten hours' run.

This estimate of S cents per day for fuel for each lamp

is the basis upon which to build when estimating for elec-

tric lights. This item is fixed and unchangeable except

in very small fractions.. It is immaterial, practically

speaking, whether the plant is to have thirty, forty, fifty or

even 100 lamps. The coal consumption per lamp remains

virtually constant.

Exclusive of labor all other expenses connected with the
operation of an electric light plant can be readilycompared
with the cost of fuel to which it bears a nearly fixed ratio

varying from one-fourth to one-half of the fuel cost.orfrom
2 to 4 cents per day per lamp. The average is generally
midway between these extremes, and approximating there-

fore to 3 cents daily. It appears now that arc lights are to
cost for fuel and other expenses, exclusive of labor and
carbons, the sum of 11 cents per day.
To t'ne cost again must be another added fixed charge, that

for carbons. Although important, this item is unvarying and
to simplify the matter, has been left untouched until this
late moment. It is even more rigid in its effect upon the
price of lights than coal. Carbons, or carbon pencils as
they are called, do not vary in price over 10 per cent, be-
tween any two systems of lighting, nor does the amount
consumed per lamp var)' much more than 10 per cent, in
the different systems, provided the running hours are the
same and a similar general economy is practiced,
Carbons are very cheap now. Six years ago they cost

$40 per 1,000; three years ago §12 per 1,000; to-day even
less than Sio per 1,000. This great drop in price has ef-

fected a wonderful saving in the operation of electric lights.

Not less than one and one half and not more than three
carbons per day per lamp are used. A very liberal estimate
will allow for three carbons per lamp for the ten hours. If
these carbons cost over a cent apiece, it is so little over that
the fraction may be disregarded. Three cents a day is a
verj' liberal allowance for this item of expense.
Add this to the 11 cents and there is obtained a grand

total of 14 cents per day per lamp as a measure of the oper-
ating expense attached to the generation and distribution

of the electric arc lamps 1 1 may be said that no risk will

be incurred in accepting as accurate these figures of S cents
for coal, 3 cents for incidentals and 5 cents for carbons,
and using them as standards.

In addition to these fixed values is the cost of labor, a
most disturbing and widely varj'ing element of wonderful
importance, and demanding careful study. When it can be
said that labor varies between one-half and nine-tenths of
the total expense, it will be at once perceived how import-
ant a fact it is. Sometimes it is as low as one-half or at

least two-thirds of the established 14 cents and again, it is

as high as five, six or seven times that amount in propor-
tion as the daily cost per light hovers between 22 cents
per day and $1 per day.

The cost we are now discussing is simply the operating
expense connected with generating and distributing the
light. No account is here taken of those other im-
portant elements which go to make up the total

amount expended or tied up in the effort to furnish to the
consumer this steady, constant, artificial means of illumin-

ation—interest on the plant, depreciation on machinery
and buildings, rent, taxes, insurance, accidental expenses,
collections, advertising and management, together make
up an enormous toial, not less in any case than 100 per
cent, of the operating expenses and very often more—so
it will be seen that arc lights can not very well be profit-

ably sold for much less than 40 cents per day although
they are furnished by contract for as low as 35 cents, or
maybe a shade less.

In several cases lights are run for this amount and less

but they cost more. If a small central station makes a
practice of furnishing them for so small a sum as 30, 32 or

35 cents, it is simply throwing away money or its equiva-
lent, the valuable time of a manager who must work for

next to nothing and who could without any serious effort

find much more profitable employment. It does not pay,

taking trouble and worry and accident into account.
The investor in an undertaking of this character will

soon discover that it does not return him dividends at all

commensurate with the risk of capital involved.

These small central stations form one of the two classes

of electric light furnishers which make lights at an appar-
ently low cost. The other class embraces the public institu-

tions, municipal corporations and the like.

In a town in New York state, of which you have all

probably heard, they claim to run the lamps for 12 cents
per day. The city does this at its waterworks station and
does not figure in a cent for labor, rent, interest, taxes,

water, management and the like, merely charging for coal

and carbons The labor, it is claimed, costs nothing as

the fireman and engineer are there anyway and the water
departments would have to pay their wages and all other

incidental expenses.

Thus these lights cost apparently an insignificant 12

cents daily. It is an absurd calculation to omit in the

estimate one of the most important elements.

In Maine there is a city that runs its lights by water
power and forgets to charge up the cost or rental value of

that power in making the estimates, bringing the apparent

cost of lights down to 16 cents daily.

Here in Chicago we have the spectacle of our municipal
corporation claiming to furnish lights for 19 cents daily.

The absurdity of the claim and the fallacy of the argu-

ments in support of the claim were commented '.:pon at the

last National Electric Light convention.

Electric lights are run cheaper in proportion as they are

run in large numbers.
Let us take up for study one of the large city plants and

see how nearly the claim of 19 cents daily is borne out by
the facts as nearly as we can get at them, and there will be
no serious difficulty for the stations are run wide open and
are public in their character Nothing is concealed from
the inquisitive searcher for knowledge.
The station in question is fitted up with mechanical

stokers under 66 inch steel boilers, with the most approved
setting, and is operated under a constant unvarying load.

There is probably no greater variation than lo-horse power
on a total of 500-horse power from one day to another.

In the station referred to there are iS dynamos belted

direct from single acting automatic cut-off high-speed en-

gines which take steam at 90 pounds' pressure and exhaust
into an improved feed water heater.

Of the 18 dynamos one or two are running idle, being in

reserve. They consume very little power, not over 5 or 6
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horse pDwer. The remainder of the d>*namos are carrying

a load of somewhat less than 450 lights, distributed over 30
or 40 miles of underground circuits.

Between 10 per cent, and 15 per cent, of the power is

lost between the dynamo and the boiler which, added to an

allowance of one horse power for each light gives a total of

520-horse power being generated and consumed.

A very cheap coal is bamed if we are to judge by the

appearance and amount of ashes hauled out. Eight

pounds per hour per horse power, considering the style of

engine used, would be a very fair measure, but to be

doubly sure we will assume seven pounds per hour per

horse power; 520 multiplied by 7 gives 3,640 pounds of

coal per hour.

The running time varies from eight hours in summer to

fourteen hours in winter, depending upon the length of the

night. The averaging is about eleven hours. It requires

at least one hour's e.vtra coaling to raise the steam before

starling, as full steam must be had from the send-off, all

the lights being throA-n on within a period of fifteen min-
utes. This makes a total of twelve hours and 12 times

3.640 pounds or 43.680 pounds of coal are used per day.

At $2.10 per ton—a very low figure—the cost of coal is

I45.86 daily. Assuming that one pound of coal evaporates

seven and one half gallons of water, there will be used
daily, exclusive of water for washing out, cleaning, etc,

about 44.000 gallons, which at eight cents per 1,000 is

worth $3.49. Gas for lighting while lampsare not running,

comes to 15 or 20 cents daily. Let us call it 15 cents.

Carbons are used at the rate of two and one-half per

lamp or 1,125 daily which at $8.50 per 1,000 cost $9.56.

Not less than four globes will be required daily at 50
cents each, which makes $2 per day for this item. Just
here the city effects a great saving over the regular central

stations and private operators of electric lights. If a

globe used indoors cracks or a piece drops out, its useful-

ness has departed and it must be at once replaced by a new
one. Each renewal means an outlay of 45 or 50 cen's.

Out of doors on the lofty city poles three-fourths of the life

of a globe is still in it after it has become cracked or

slightly broken. It may seem strange but the globe io-

variably lasts twice as long after a piece has fallen out as

before, for the reason no doubt that it can expand and
contract far more easily under great and sudden changes of

temperature.

A careful inspection would show that about eighty per

cent, of all globes on the street lamps in Chicago are

cracked or broken; in fact many of them are more hole

than glass.

Brushes for the dynamo cost $[ per day; carbsn holders

for the lamp co;t fully 50 cents per day. Dynamo and
lamp repairs, commutator segments and screws, insulating

wood, varnish and tape, oil cup glasses, renewals and re-

pairs of tools, emery paper, crocus cloth, pliers, carbon
kits, etc, cost not a cent less than ^2 per day.

Cotton waste and wiping rags, gaskets, sheet and piston

packings cost $1 per day at a low estimate.

The amouit of lubricating and cylinder oils for engines,

dynamos and pumps will be six gallons daily, which at 50
cents will cost $3 per day.

The boilers and piping cost $15,000. The engines and
belting cost Sio.ooo. The dynamos and lamps cost SiS,-
03o; total $43,030. Ten per cent, of this for wear and
tear and depreciation and reae.vals is $4,300 annually or

$11.77 daily.

The building cost $20,000: five per cent, for deprecia-

tion and renewals is $r,ooo annually or $2.75 daily.

The insurance 01 a total of $53,053 is not less certainly

than $1 per day. The ground is valued at $20,000, mak-
ing a total investment of $83,000; four and one-half per
cent, interest on this amount is $3,735 annually or $10 23
daily.

This is a total amount S3 far of $91 32 daily, made up
as follows:

Cost of Operation.

Coal $45 86
Water 3 49
Gas 15
Carbon Points 9 56
Globes, Lamp 2 00
Brushes, Dynamo i 00
Holders, Carbon 50
Incidentals 2 00
Waste and Packing i 00
Oil 3 GO
Wear and Tear on Machinery ir 77
Wear and Tear on Puilding 2 75
I nsurance i 00
Interest 10 23

Total $9432
In addition, there is the discord-breeding element of

labor—costing as follows—as nearly as can be estimated
without an actual reference to the pay roll.

C'fSi OP Lamor.

I Chief Engineer $4 00 per day.

1 1st Assistant 3 50
'* "

2 Oilersat$2.25 4 50
" "

2 Boiler men at $2.25 4 50
" "

4 Firemen at $2 , 8 00 ** "

2 Wheelers or Passers at $1 .75 3 50
" '*

I Watchman 2 co " "

I Line man 2 50
" "

I Dynamo man 3 00 " "

I Dynamo man 2 50
" "

9 Wiremen at $2 1800 '* "

Total $56 00

In the general official headquarters are employed a man-
ager, a chief electrician, a superintendent and a clerk, at

an outlay of $30 per day for salaries. There is an ad-

ditional item of $5 per day for office expenses, stationery,

incidentals, etc, a total of $35 per day.

This, divided up among five stations, assuming that the

city can operate that many plants with such an office force,

gives $7 per day as the amount to be added to the fore-

going $56 for wages daily and the $94.32 daily expense
previously estimated making a grand total of $157.32 cost

for each and every day Sundays included, for the main-
tenance of nominally 450 lights. By simple division we
find the cost to be 24ui cents daily for one light.

This is a decided difference from the claim of 19 cents

made by the authorities and spread broadcast through the

country. It may be thought by some the estimate is too

high, It could not be shaved more than ten percent, even
if it were high and the cost brought down to 31 cents. The
difference, on a basis of 2,000 lights, between 19 cents and
31 cents, would amount annually to $87,600, quite a tidy

little sum.
But that is immaterial, as we are not picking a quarrel

with the city people, but rather making use of their experi-

ence as a guide to us in our effort to ascertain the cost of

running electric lights. We do not feel inclined to allow
the reduction of 10 per cent, as figured above, but hold to

the opinion that the figure should rather be increased 10

i per cent., that is to 38 cents or 39 cents daily per lamp for

perfect economy does not obtain in affairs political. What
with imcompctent and overpaid help, and there is always
some of this, what with vacations, sickness, loss of time,

inferior contract coal and unexpected break-downs; the to-

tal will invariably be considerably above our figures. Of
the 34 cents perhaps 25 per cent is outside of what can be
justly considered as operating expenses.

By operating expenses is meant everything except rent,

depreciation on buildings, taxes, insurance, interest and
management.

Perhaps 26 cents or 27 cents will be a fair estimate of

the actual daily running expense per lamp. This by care-

ful business management can be somewhat reduced where
the lights are used in any considerable number.
The question then arises, or may arise, how can the or-

dinary merchant with but a very few lights hope to pro-

duce them for less cost per lamp the city, v.hen the latter

has all the advantages inseparable from a large plant.

It must be borne in mind that there are several channels
open for practicing economy, of which a public body or
corporation cannot very well take advantage.
The city of Chicago follows a most liberal policy in the

management of its institutions of every kind, including the
electric light station It is generous without being lavish

or wasteful. It is further handicapped by long running
hours, necessitating two separate shifts of men, with the

accompanying heavy expense of labor. The many direc-

tions in which the private manufacturers of lights can cut

down expenses have been partly brought forward in earlier

portions of the paper, and partly suggest themselves.
What has been done can be done again.
We can repeat in our stores and shops that

which we see is being done in our streets. The con-
sumer can supply himself with arc lights for 25 cents or

less, for even as little as 20 cents per day psr lamp.
The lights in a large commercial house, not far distant

from this location, cost approximately 21 cents per day,

figuring five pounds of coal per ton per horse power with
one horse power, and 5 per cent over charged to each
light. The firm pays $3.75 a ton for coal. Carbons cost

$10 per 1,000, considerably more than the price paid by
the city, but the most rigid economy is practiced in burn-
ing them. Not a scrap is wasted. Globes cost a little

more than in the case of the city. Labor costs a little less

per light. A summary of the items is about as follows:

Eight cents per light for fuel.

Three cents ptr light for incidentals.

Two cents per light for carbons.

Eight cents per light for labor.

The total is 21 cents. An additional 5 cents per day
per lamp will pay all the expenses, such as rent, interest,

taxes, insurance, etc., and that can possibly be charged to

the plant, will bring the total to 26 cents—a sum entirely

within the means of the business man. The result ob-
tained in the last case represents perhaps the utmost
economy that can be attained where the lights are run as a
distinct department of an institution, and agrees substan-
tially with figures taken from the books of an establishment
owning and running 200 arc lights Here is an expendi-
ture of no less than $52 daily. If gas was burned $125
worth per day would not give even an approximate equiva-
lent light.

If lights are run from a single dynamo, which is cared
for by the regular engineer of the establishment, and which
takes up but little or no room in his department, the ex-

pense is cut down to as low as 15 or 16 cents daily. At
such figures the light is really a necessity to a shrewd live

merchant. The longer such a man puts off the adoption
of the light in his business, just that much longer will he
be behind his electrically lighted rivals in the race for

dollars.

The light has come to stay, and has taken its place with
elevators and lifts as a necessary part of the machinery of
an establishment that is forced to carry on its business in

tall, deep, dark buildings, hemmed in on both sides by
other buildings fronting on narrow streets and shut off

from the light of day. It then becomes our duty as intel-

ligent, progressive engineers to seek at once for a better

acquaintance with this method of illumination.

It will be found a most simple mechanical problem, on
a par with the other machinery intrusted to our care, and
no more difficult to manage than the ordinary elevators and
engines. It is not at all mysterious. The atmosphere in

the immediate vicinity of dynamos, converters and electric

circuits is commonly supposed to be full of flying and flur-

rying volts, watts, amperes and other hidden subtleties.

This need, however, occasion no alarm. They keep
themselves in the background, and are not nearly so trouble-

some as hot-boxes. The thoughts of them need deter no
one from undertaking a study of them.
We have no more to fear from a volt than we have from

a latent heat unit. Who ever saw the engineer that was

afraid of a latent unit of heat? Do not then fear the elec-

tric terms. They are but the hidden elements of the forces
with which we will have to deal. Master them.

New York Electrical Society.

The New York Electrical society held the opening
meeting of the season at Columbia'coIIege, on the 23d
ult. The lecturer was Lieut. Bradley A, Fiske, who chose
for his subject, "The Civilian Electrician in Modern War."
The lecture was in many ways a notable one, inasmuch

as it showed very forcibly not only the e.xtent to which
electricity is entering into the art of war, but also the ex-
tremely awkward position in which this country might find
itself in case of a sudden declaration of hostilities by a for-

eign power, should it not take steps to make available
sufficient electrical skill to use effectively the appliances
which are so rapidly superseding those which common sea-
men could handle.

Lieut. Fiske drew brief attention to the applications of
electricity which are being made in naval and military
service.

^
No vessel pretending to modirn equipment goes

to sea without a complete electric light plant, and the ven-
tilation of ships is as much dependent on electricity as are
the training and firing of guns, the hoisting of shot and
shell, the accurate work of the large finder and the most
approved system of night signalling; moreover the electric
search light is almost as much a feature of mod-
ern warship equipment as are her guns and her torpedoes.
In torpedo work electricity plays an important part, and
where the telephone has been introduced for the trans-
mission of orders, the speaking tube is no more used. In
point of fact, the lecturer said, the modern warship is the
most intricate, tremendous and powerful machine existing,
and it is only by establishing the means of instant com-
munication and response that ^he can be placed absolute-
ly within the control of her captain, and be made a perfect
fighting machine.

In forts, no less than in ships, is electricity indispensable.
Muscles have limitations, but it would seem that the
weight of modern guns and the complexity of their attend-
ant machinery are perpetually increasing; yet guns of the
heaviest calibre are raised and lowered by the touch of a
push button, and while the position finder gives the gunners
continuous information of the distance and direction of the
enemy no matter how thick the smoke, the commander
of a fort can, from a station aloof from the smoke and
noise, note the progress of the action, and by means of
electricity, establish instant communication with all the
different groups of guns and mortars in the fort, and con-
trol the concentration or dispersion of fire at will.

In military service, nothing is more important than the
ability to move with dispatch the enormous bodies of men
of which modern armies are composed, with all their am-
munition, equipments, and numberless accessories, and for

this purpose the military telegraph is indispensable. One
great cause of the suddenness and completeness of the
German victory in 1S70 was the rapid mobilization of the
Prussian army, which was made possible by this service.

One of the most important uses of electricity, however,
is its application to the submarine mine or ground tor-

pedo. The defence of a harbor by submarine mines con-
sists in the execution of an elaborate scheme involving
the anchoring in carefully defined positions, and the con-
nection by armored electric cables with protected operating
rooms in which batteries, measuring instruments, etc. are
placed, of a large number of water-tight tanks, each hold-
ing from 100 to 1,000 lbs. of gun cotton, or other e.Kplos-

ive. Some of these mines are very large, and must be ad-
justed with great care; in fact, the operation of practically

planting and connecting the necessary submarine mines for

New York would be a stupendous undertaking.
All these appliances, however, are practically valueless

without technical skill that can be brought into instant re-

quisition. A captain of a fine ship might lose an ac-

tion simply from a lack d knowledge as to some electrical

appliance, or some slight accident might break a circuit

just at a critical juncture, and disaster might follow be-
cause of his ignorance of those principles of electrical en-
gineering which would have immediately dictated a remedy.
The question naturally follows: Could all this immense

amount of electrical work which the breaking out of war
would entail, be done by our regular army and navy in the
time that would be allowed ? Lieut. Fiske said it most un-
questionably could not. Both services would have their

hands more than full, "and, as to fitting our merchant ships"
he added, "who is to fit them out? This operation re-

quires technical knowledge. Who has it! How many of
the merchant steamship captains would be able to install

and manage a battery of even Hotchkissor Driggs-Schroe-
der guns or could remedy an accident to eittier gun or am-
munition?

"

The lecturer proceeded to propound a scheme for meet-
ing this emergency. He would establish in every principal

seaport town on the coast, with headquarters in New
York, a corps of naval and military electricians to assist

the operation of the regular army and navy. The organi-
zation would be essentially a military body, and would be
subject to the direction of the governor of the state on
the outbreak of the war. The corps or battalion could in-

clude at first, about 250 members, and it would be officered,

uniformed and drilled in much the same way as the
other corps of the National Guard. The course of in-

struction of its members would embrace all the known
naval and military applications of electrical science, the
theory and practice of gunnery, navigation, including com-
passes and seamanship. A certain amount of infantry drill,

as a means of instilling the military Idea, might be advis-
able, and occasional runs in a torpedo boat, and short trips

out to sea for target practice, would be essential. The
special duties of such a corps would be laying submarine
mines, the arranging and fitting of gun carriages, the storing

of ammunition, etc., as well as the installation and fitting

of electric lights, motors, telegraphs, telephones and the
general supervision and adjustment of all the various elec-
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trical appliances which enter into the equipment of a mod-

em man-of-war.

Lieut. Fiske was of the opinion that such a corps could

be formed under existing laws, and that there would be no

difficulty in enlisting members, "The attractions of the

Naval Reserve and of the National Guard," he continued,

"are sufficient to induce a large membership in the different

regiments, and there is no reason why membership in an

electrical regiment should not be equally desirable, and
confer equal distinction. The qualifications for entrance

as regards education and intelligence, would be higher than

those for any other regiment, corps or battalion; the mili-

tary and naval usefulness of the body would be acknowl-

edged, and its position would, in all respects, be one of

dignity. The whole electrical influence of New York and
of the country would be at its back, with all its millions of

dollars, and its men of world-wide fame, aud there is no
reason why it should not eventually acquire a national in-

fluence."

Electric Welding Applied to the Manu-
facture of Projectiles.'

By Lieut. W. M. Wood.

I am asked to-night to tell you something of a new pro-

cess which has been originated and developed within the

past year; a new and important application of an art in

itself new, electric welding.

At this moment when there is so general an interest

manifested throughout the countrj' in the question of the

nation's arms and defences, this new invention, which bids

fair to supersede and immensely cheapen existing meth-

ods, is sure to claim its share of attention, both from ex-

perts in ordnance and the general public.

Before entering upon the subject proper, I wish to say a

few words on the general state of military art and oh the

production of projectiles in particular. For nearly a gen-

eration we have stood aside and watched others pass us in

the race; forgetting what we knew so well at the close of

our late war, until now we have finally awakened to find

ourselves relegated to almost the lowest place among the

nations of the earth. To use a lowly simile, we might

have been until very recently likened to a crab which has

just shed its shell; rich and fat, but helpless—unable to

assert our rights or aid our friends in time of need.

Since the earliest times man's ingenuity has been taxed,

first to improve his weapons; next his defences. The race

between projecliles and armor commenced with the bow
and arrow or sling as against the rawhide covered buckler.

It has passed by gradual evolution through an infinite

number of stages; sometimes the armor, sometimes the

projectile ahead; generally the latter. Indeed, at times,

the projectile has been so much ahead as to cause the total

abandonment of armor. This happened when the bullets

and slugs from the crude blunderbuss of the middle ages

made the matchless armor of the warrior of the day worse

than useless. Some authorities are inclined to believe that

an analogous case exists now, and that on the sea, at least,

it is a folly to burden vessels with an enormous weight of

armor, which can be pierced so easily bj' the hea%'y pro-

jectiles thrown by the enormous high powered guns in use.

To the casual observer this may seem true, but on the

other hand we must not forget that armor does protect

against the great number of moderate-sized projectiles, and
that if you can even only partially protect the vitals of your
structure it is much gained. We must also remember that

these latest developments of armor and projectile have
never been pitted against each other in actual warfare and
that there will be a vast difference between firing through

a target at point blank range and at a swiftly-moving,

rolling, wavering object, a mile or more away, which is at

the same time firing back at you.

At the present moment it looks as though the projectile

was about to gain another point over armor, and become a

still more important factor. Artilleries on shore are now
directing their attention largely to the use of breech-loading

rifled howitzers or mortars. These guns are fired at a

great elevation, rarely less than forty-five degrees and fre-

quently at sixty degrees. The projectile has, consequently,

a high cifrved trajectory and plunges down on and through
the decks of vessels or behind parapets. The decks of

meuof-war are frequently not protected at all, except over

the engines, boilers and magazines, where a curved armored
deck is used with a maximum thickness of from 4 in. to 6

in. Four inches is the greatest thickness of the curved

protective decks of our new cruisers and is the only armor
those now afloat have.

The varying ranges of these howitzer-thrown projectiles

are given by increasing or decreasing the weight of the

powder charge.

In some recent experiments made by Krupp in Germany
very satisfactory results have been obtained by projectiles

thrown from this class of gun against horizontal targets

representing the armored decks of ships.

The defences of Boston and our other seaboard cities are

to comprise a large number of guns of this class. They fire

both armor-piercing and common shell. Redoubts and
turrets on shore can be armored as heavily as you please,

or guns and troops can be defended by that most excellent

protection, the earthwork. Afloat, however, where every

pound carried is a matter of serious consideration, the

problem is a very different one and the weight of armor
must necessarily be limited by the size of the vessel. A
proper navy, however, will always be made of a number of

vessels of various kinds, more or less dependent on each
other, from the gigantic battle ship fully protected by the

heaviest armor, down; including the partially protected

cruisers, fast unprotected vessels, dispatch boats, converted

merchantmen used as commerce destroyers or transports,

torpedo boats, etc.

Troops in the field are like the unarmored cruisers, tor-

pedo boats and converted merchantmen, practically un-

protected.

iRead before the Society of Arts, Instituteof Technolosy, Boston,
October 23, 1890.

For use against these various defences and where there

are no defences except distance and advantage of position,

there are in use three general classes of projectiles (not

considering the more or less experimental dynamite and
other high explosive shells). They are, 1st, the armor-

purci?ig shell, used solely, as its name indicates, against

heavy armor; 2d, common shell, used against unprotected

vessels and troops, for bombarding cities and earthworks,

for target practice, etc.
;
3d, Shrapnel, so named from its

inventor, extensively used in field operations on shore

against bodies of troops and at sea against open boats, tor-

pedo boats or any unprotected body of men.
Leaving the ordinar}' bullet of the shoulder rifle out of

the question, these projectiles range in weight from those

of a single pound to the gigantic missiles of the no- ion

gun which weigh about one ton and are driven by almost

a half a ton of powder.
Now in order to show how much is gained in the con-

struction of projectiles by the Thomson electric welding

process, I will briefly describe the present methods of

manufacture.
First. The aimor-piercing shell. To fulfil tbe govern-

ment requirements these must be made of a fine quality of

steel, capable of being made very hard, and still be tough.

In the first operation, it is forged or rolled into a rough
solid blank. After this it is placed In a lathe and turned

off accurately on the outside and the powder chamber bored

in the axis of the shell from the base, as in this specimen.

This opening is then closed by a carefully fitted screw

plug, in the center of which is a smaller threaded hole into

which fits the percussion fuse which explodes the shell on
impact. A groove is now turned in the outside near the

base knurled or roughened. This is for the copper rotat-

ing band, and the roughening is to prevent its slipping

when the copper enters the rifling of the gun. Next the

shell is hardened by one of the various processes which are

more or less satisfactory, and finally the copper band is

forced into place by hammering or hydraulic pressure and
turned off true to gauge. This completes the projectile

and you will readily understand that all of this work is

slow, tedious and expensive. Any one who is familiar with

the operation of machining high carbon or tool steel will

appreciate this. As a matter of fact, a 6 in. armor-piercing

shell which only weighs 94 pounds costs in the neighbor-

hood of $65 or $70.
Next come common shell. These at present are cast

either of steel or iron, but even in this cheap form of pro-

duction many difficulties are met with. In the first place,

the shell usually has but one small opening to the inside

powder chamber and this only allows the use of a single
' 'print" to hold up the core which forms the interior cavity,

consequently, when the molten metal flows in. it pushes this

core out of place, and the resultant casting is eccentric

—

thin on one side, thick on the other—frequently so much
so as to cause it to be discarded entirely. When the cast-

ings are received from the foundry they are first carefully

calipered on the inside by a skilled operator, who uses a

delicate instrument called a "star gauge," which expands
within and enables him to determine the amount the cast-

ing is out of true, which he marks on the shell. It is then

passed to the hands of the machinist. He is obliged to

place it in his lathe eccentrically, so that the outside will

be turned true with the inside; and you can imagine that

even after all this care they are never perfectly concentric.

Another serious difficulty met with in the cast projectiles

is the liability to small blow holes or porosity, which,

though they sometimes escape detection, always cause the

rejection of the projectile when discovered. Through
these holes the gases of the charge might be driven and
thus cause a premature explosion of the shell in the gun.

Steel shell of this description, of 6 in. calibre, cost about

$30 each. Like the armor piercing shell, they are fitted

with rotating bands and fuses, but are not hardened.

We now come to the shrapnel. It was originally in-

vented for use in the smooth bore guns of the past and was
then a hollow sphere filled with small bullets, around which

was poured melted sulphur as a matrix. A small powder
chamber for a bursting charge was left in the middle. It

was provided with a time fuse which could be set so that

the shell would explode at the desired moment in its flight,

scattering its contents and fragments in the face of the

enemy. So far, there seems to have been no very satisfac-

tory shrapnel made for rifle guns. The difficulty is that

the head or base has to be screwed on after the body of the

shell has been filled with the bullets and matrix. This

construction weakens the projectile very much at this

point, and the head or base is apt to blow out without

bursting the body of the shell or scattering the bullets,

especially as the walls of the projectile have to be made
thick enough to stand the threading.

Hoping I have now made clear the general state of the

art, I will explain wherein this new process differs, and
will endeavor to illustrate it by the specimens I have here.

First, instead of the solid, rough-forged ingot, we have

these three component parts, which when welded together

will form a 6 lb. armor-piercing shell. Each piece is now
finished to exact size, except that there is a little extra

length to allow for the take-up in welding. The bead and
base pieces are forged in dies to shape; the central portion

is simply a piece cut from a length of solid drawn steel pip-

ing. It has all the additional strength due to the fibrous

skin inside and out caused by the drawing process. To
join these three pieces, they are clamped into a form of

electric welding machine designed for the purpose, and in

less than a minute are joined together and made a homo-
geneou!s mass like this.

It only now remains to grind off the two burrs which

you see in this specimen, and cut in the groove for the ro-

tating band. The front one of these burrs may be used to

form an enlargement used in many forms of projectiles,

called technically, a "bourillet." It supports the front

portion of the shell in a bore of the gun, the remainder not

touching except at the rotating band. The other burr may
be removed at the same time the rotating band groove is

cut. The fuse hole has already been cut and threaded in

the base piece. The shell is now ready for the hardening

process. I wish to call attention here to the fact that the
burrs are allowed to remain on the inside and thus form
strengthening ribs which help materially to support the
shell against the great crushing strain it receives on im-
pact. Vou will see that we have formed a strong and bet-
ter shell with minimum of labor on the individual parts
and a few seconds' work to join them together.

In order to illustrate the wonderful strength that may
be gained by this welding process, I have here a shell

which was constructed exactly as I have shown. It was
fired through a 3 in. plate of iron at tbe naval proving
grounds at Annapolis, recently. You will see that it has
not changed its shape in the slightest degree, nor has it

even lost the copper rotating band which was carried
through the hole with it. Here is another which shows a
still more remarkable result. This projectile was fired

against heavy steel armor which has a resistance of about

75 per cent, more than iron which was much heavier than
a projectile of this size could be expected to perforate. It,

however, pentrated 5 inches, and then owing to the elastic-

ity of the oak backing of the plate, was thrown back about
30 feet, as perfect in condition as before it was fired from
the gim. The experience of the welding company has
been that the metal seems to be strengthened at the point
of welding and this certainly seems to justify the supposi-

tion.

After accomplishing results like this, you will see

that the manufacture of the common shell becomes
a very simple, matter by the welding process it is

quite feasible not only to join irun to high carbon
steel, but to weld wrought iron or steel to steel cast-

ings or even to cast iron. Hence, in this case, it

is only necessary to substitute common iron or low carbon

steel tubing and stamped or cast heads and bases and per-

form the welding operation. The shell which is thus
cheaply put together has all the advantages of wrought and
none of the disadvantages of cast metal. If made of low
steel it may even be hardened to a certain extent and thus

have more or less efficiency against thin armor.

In regard to the shrapnel, a single look at this section

will show the problem and how it has been met. This is

from a design for the United States army 3.2-inch field

piece. The head and base are steel castings, which have

been heated and compressed to give them density. The
body is drawn steel tubing one-fourth inch thick. The
projectile was built as follows: First, the head was welded

on to the body. Next, the brass tube which carries the

flame from the fuse to the powder chamber at the base was
crimped in at the upper end. The half formed projectile

was then inverted and the bullets placed within and the

matrix poured about them. Next the diaphragm which
forms the front end of the powder chamber was put into

position at the other end of the tube crimped in. The
shell is now ready for the final weld, and you will notice

that the base piece is provided with a shoulder, which after

the weld is made, will press closely upon the diaphragm
and support It against the shock of the discharge. After

the second weld is made, the shrapnel Iras an unbroken
surface inclosing its deadly bullets, and like the other shell

is ready to be fitted with rotating band and fuse.

To summarize, these shells can be produced in the

method I have described so that a wrought steel projectile

can now be manufactured at less cost than a cast iron one.

which except for target practice is almost worthless; and

as for armor-piercing shell or even moulded steel shell, there

can be no comparison as to the cost of production. The
same principle can also be applied to soK'ing a still more
difficult problem, and one which has hitherto baffled the

skill of the inventor, viz., the welding the solid heads on

large brass cartridge cases now used with the projectiles of

rapid fire guns. A rapid fire gun is one having a non-

recoil and pivoted mount. It is aimed and fired from the

shoulder like an old fashioned swivel. They range in size

up to as large as the 6-inch gun. The ammunition is

fixed just the same as the bullet audcartridgeof a shoulder

rifle. At present, these brass cases are constructed with

great difficulty and at much expense by dra\ving up from

the solid ingot, and no one is prepared to make those of

the large sizes in this country. By the Thomson process,

which also welds brass and copper, this will be an easy

matter, and the cost should be less than one quarter that

now paid by the government for those they are obliged to

import.

In conclusion. I will say that it is a well-known fact

among ordnance experts that the breech mechanism and
principle of the construction of tbe present high powered

guns are entirely due to American invention, which was,

however, forced out of the country by lack of appreciation

and was taken up and developed in Europe. I believe the

day has come at last when our militarj' inventors will not

have to seek their encouragement entirely abroad, and I

think that in a very near future our government will be

supplied entirely by cheap and effective projectiles of the

kind I have shown you to-night.

Electricity in a Silver Mine.

Since the introduction of electric machinery

of the Westinghouse manufacture into several

Pennsylvania coal mines, the demand for that

company's apparatus is rapidly increasing. The
Westinghouse company is now engaged in man-
ufacturing power apparatus for the operation

of a silver mine owned by the Gold King Min-

ing company of Telluride, Colo., L. A. Munn of

that city being the president of the company.

The mine in question is situated on the top of

a mountain about two thousand feet high and

as the cost of coal is a great factor in the oper-

ation of a mine under such circumstances, the

advantages of electric power over steam can be

easily appreciated. At the foot of this moun-
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tain is a waterfall, and this power the raining

company intends to utilize in conjunction with

the electrical apparatus. It has been decided

to place the electric plant which has a capacity

of loo-horse power near this waterfall transmit-

ting the power to the motors at the summit of

the mountains, where the mining operations are

being conducted.

The Central Lighting Station as an In-

vestment.

At the last meeting of the Chicago Electric Club. Oct.

20, B. E. Sunny read a paper on "The Central Lighting

Station as an Investment." It was published in the last

issue of the Western Electrician. After the reading of

the paper the following discussion took place:

The Chairman. F. B. Badt: Prof. Barrett is here and

may wish to say something upon the paper.

Prop. Barrett: I am fully in accord with the paper,

and I have endeavored to carry out the ideas contained

in it.

Mr. Wilmerding: Certainly it is true that stations

always start too small, as we ourselves have discovered.

Although it looks, perhaps, like starting in upon a very

large scale if we plan to-day for a station that will have a

capacity of three times our present requirements, still I do

not believe it will be very many years, with the world's

fair in view, before we will find that a 6.ooo-horse power

plant will not carry us any fu-ther than our original plant

of 2,000-horse power did a few years ago. I understand

that the incandescent station here has had the same expe-

rience, and found it necessary to secure new machinery to

increase its plant.

Mr. Degenhardt: When we realize that at the time of

the exposition in 1876 there was just one arc light in oper-

ation, though its operation at that time is disputed to-day,

we may congratulate ourselves on having made most grati-

fying progress. To-day the figures furnished by Mr. Sunny
showing the large number of station plants seem almost in-

credible, and I'm glad I am in the business.

TheChairm.\n: I understand that Mr. Day of England
is here, and I would ask him to give us some data concern-

ing central stations in England.

Mr. Dav: I have been very much interested in Mr.

Sunny's paper, and I think there is no point which he has

made that can be disputed. As I understand him he em-
phasizes the necessity of having a central station building

so planned that it will be capable of easy development on

different lines, so that there shall be no necessity of recon-

struction io the first place, and that the plant originally put

in can be repeated again and again, as many times as may
be required. That is to say. he will begin the station, as I

understand him, with a definite style of architecture in the

first place, capable of containing the plant immediately re-

quired; that the building can be lengthened so as to receive

an additional number of dynamos and an additional num-
ber of engines, line by line. I think a station constructed

after that plan will save central station companies in the

future a large amount of loss, though I cannot say I know
so much about the experience in this country as I do in the

old world in most countiies where central station plants

have been in operation.

Mr. Cltter: We all think the same way about this

matter, but at the same time we are glad to have papers

put before the club expressing the sentiments of the elec-

tricians of the country that the electric light has come to

stay. If people are goin^ to put tiieir money into it they

might as well put it in with the idea that it has come to

stay and will gro^ to immense proportions. If they plan

their stations with that idea in view I certainly agree with

Mr. Sunny ihat they will save money in the long run, and
every paper and utterance that we can put forth to convince

capitalists and convince the country that the electric light

has come to stay and to grow to immense proportions, is

good for our business.

Mr. Si'ERRY: I was looking for some expression on the

part of Mr. Sunny with reference to the units of power to

be used in central stations. It seems to me that from a

commercial standpoint the matter is one of great interest.

In Providence I believe they are putting in an engine of

very great horse power to run electric lights—larger than

at any other point. In lio^ton we all know that large en-

gines are being put in for power purposes, ami it is a great

<juestion whether dynamos should not be built like those

now constructed in London with large units. I suppose so

far as the engineering aspect is concerned there are pros

and cons; and I suppose also so far as the commercial

aspects of the case are concerned there are advantages and

disadvantages. Hut from the standpoint of potential,

especially as it relates to arc lighting, there is undoubtedly

a iimit beyond which we cannot increase it until wires can

receive a better insulation, and the insulating mediums and
processes can be still further protected. I think the largest

arc light machine at the present time absorbs .^o or 50-

horse power, and that seems to be about the largest unit

that has been proven to be a commercial success at the

present time. Whether they will still further be increased

or not is a question that time alone can decide. I have

just returned from the East, and while there I took the op-

portunity to observe what was being done in the electrical

world. I noticed several very large machines in process of

building that seemed to point to large units, and the gen-

eration of low potentials; that is for the three wire system

of 200 volts and up to 500. Those machines, I believe,

were between 250 and 500-horse power. It seems, also,

speaking of these large units, that in mining operations,

where electricity is called upon to perform a very large

amount of work, the large unit is the thing; especially

where slow speeds can be employed, giving efficiency and
durability, and where inexpert attendants can be relied

upon to run the machines night and day, year in and year

out.

The point of si/e of units of power in stations certainly

has a bearing on the commercial side of the question, and
I for one would like to hear some further discussion with

reference to that part of it.

The Chairman: I believe some of the Westinghouse
representatives can tell us something about the large ma
chines which I believe were built at Pittsburg, having a

capacity for more ihan sixty arc lamps. I heard that they

were building machines of a capacity of 125 lamps.

Mr. Creaghead: They are building arc machines for

125 to 250 lights.

Mr. Sperrv: Are they all series machines?

Mr. Creachead: Yes, they run in series at an amper-
age of about thirty, on which there is a transformer of

twenty amperes.
Mr. (Ireer: Prof. Badt, can you tell us anything about

the incandescent machines in Berlin and I?ome? I under-

stand there is one of several thousand horse power, an in-

candescent machine.
The Chairman: I have not seen them. They sent to

Rome some of those big Edison steam dynamos, the first

dynamos, I believe, that Edison ever built at the Edison
works, but they are an abandoned type.

Mr. Greer: According to my information some are

the alternating type.

The Chairman: Yes, they are the Zipernowski-
Deri.

Mr. Greer: I noticed also where they intend to put in.

at Dnsden I think it is, a large power station to light up
160 odd towns and villas within a radius of about forty

miles. They seem to be pushing things in that part of the

country.

The Chairman: The latest scheme in Berlin is to have

central stations, with sub-stations. They want to use stor-

age batteries as transformers, and they are putting a large

amount of money in it; if I remember rightly acout a mil-

lion and a half dollars.

Mr. Gushing: In connection with Mr. Sunny's paper

I would like to call attention to a fact in connection with

lighting stations that does not seem to have been thought

of very much. I was at the exposition in Minneapolis two
or three weeks ago.and there inspected an electric flat-iron,

arranged with small iron wires under the base and con-

nected with the lighting circuit. A plug was so arranged

that a woman, by turning the key, could heat her iron at an
expense of four cents an hour, and iron all day with a sin-

gle iron, saving the trouble and annoyance of changing
irons, and without a stove or any other means of heating.

She could do her work a great deal better because her iron

would always maintain the same heat. Then the exhibitor

had a stew-pan with a socket in the end of the handle. He
put in two quarts of water and boiled it in eight minutes.

He went a little further and arranged the coff(,e-pot in the

same way, so he could boil coffee or make tea in just a few
moments. Then he seemed inspired by the success of his

coffee-pot and arranged a vat that would hold about ten

gallons of lard, I should say, and was boiling doughnuts
in great quantities. In connection with central station plants

all ihtse things must sooner or later be adopted in domestic

work, and where you have meters to measure the current

they must add to the income of the company operating the

plant. They will not add to the expense very materially.

I think I can safely predict that within a short time, say

four or five years, the central lighting station of small

towns will be the heart and life of the place; that the people

will be running their ice cream freezers, running their sew-
ing machines pumping water up into their tanks, doing

cooking, and possibly doing sweeping, by electricity. All

these things are worth considering by the people going
into the electric lighting business.

The Chairman: I saw an editorial in one of the elec-

tric papers the other day calling attention to a source of

loss in central stations due to the fact that in places where
there ought to be one electric station there were two or

three, in small towns, for instance; one operating nothing

but arc lights, a second nothing but incandescent lights,

and the third electric railways. Now it seems to me that

if these three were united at one station the expense would

be reduced considerably, and they could do with one super-

intendent what they are now doing at three different places

with three superintendents, and so on.

Mr. Greer: I was engaged on experiments in electric

heating with the stew-pan, flat-iron and so on. The first

experiments were in Taylor's restaurant where we were

cooking griddle cakes Mr. Carpenter, the inventor, was
at that time the accountant of the restaurant. We found

that we could save money by cooking griddle cakes by elec-

tricity, and after that we started to boiling coffee in the

restaurant by 'he same means. In fact we did pretty nearly

everything that was done in the restaurant by electricity at

a cost of about half a cent per ampere-hour. We found it

a matter of ccocomy on account of the way we could govern

it; it was as cheap as gas.

Mr Sunny: In regard to Mr. Sperry's suggestion as to

the units to be used in these stations, I purposely omitted

any reference to that matter for the reason that where
there are so many engineers in the country I felt it

would be presumption on my part to say anything about

the engines and boilers, and what type ought to be used.

There are so many engines and boilers made today that

are economical and efficient in their work that it is difficult

for a man to go astray. What I intended to emphasize

more than anything else was the importance of starling out

with the view of indefinite enlargement without having to

throw away what had been done, as has been necessary

in many instances with which we are familiar. In some of

the stations that are being designed in the larger cities, the

type of engines selected is always from 500 horse power up

to 1 500; a good many of them are single cylinder engines,

a great many compound condensing, and some triple ex-

pansion engines. The engineers do not agree on the triple

expansion engine. Some say it is not a developed type

thus far, and others say it is all right. But in the central

station that is laid out with the experience and light of

to-day, where reasonable judgment is used, and conference

is had with as many of the engineers as are accessible, it is

almost impossible to make a mistake. You cannot help

building a good station and getting apparatus that will be
good when bought and will be standard ten years hence;

and ten years do not make any appreciable difference in

its condition, with occasional renewals.

rRr»F. BARRExr; Your remarks, Mr. Chairman, in ref-

erence to consolidation, I think are good. It brought to

my mind the fact that just prior to annexation here the sur-

rounding towns granted a great number of ordinances
among which were several for electric lighting, and one or

two for district ser^'ice, the erection of pole and mainte-
nance of lines and wires being part of the agreement. The
city of Chicago, of course, had to recognize these grants
under the laws, and about the time that one company
started work they all went into line for the purpose of get-

ting permits to set their poles. One gentleman came in for

a permit, and in a few nr.inutes another one called for a
permit covering the same street, and there was a great deal
of personal feeling exhibited in connection with it. I made
an effort to consolidate the various lines and bring them all

on one set of poles. Your point as to consolidation brought
this up very forcibly. For one street, for instance, there

were permits for electric lighting, a street railroad, tele-

graph and telephone. I told them they must consolidate.

Thai is w hat they should do, in my opinion. I think that

will produce the best income and profits. It is true that

I have had no experience in profits and do not know any-
thing about the commercial side of eleclric lighting. I am
willing to, but up to date I have had no opportunity, and
it is not likely that I will have for some time to come. The
only profits that I can see are those that come from the dis-

placement of gas lamps which I offset for the expense of
maintaining our service. Where we can displace four or
four and a half or fwe gas jets, we are exceedingly well sat-

isfied with the result. Electricity gives us better light and
the expense of attendance in lighting the streets is no
greater than with gas. As to the construction of stations

I made a great many mistakes, as well as other people.

Our first station was started in the basement of an engine
house, and it took a great deal of perseverance on the part

of the authorities to get it in there- The next one occupied
an entire engine house, eighty feet wide and ninety feet

long, and we thought we had quite a station For the last

one that we erected we bought a lot 140x370, which will

give us ample opportunity to grow. The style of engine is

uniform, but we have a variety of dynamos. As to what
the outcome will be in the future, I am inclined to agree
with some people that electric light apparatus lasts only
a year or two. We have handled some longer than that

with good results. The question of the kind of engine and
the capacity and the units of power I find is rather an un-
settled matter among the engineers of the country. I was
in Boston something like a year and a half ago, and I found
that the Brush Electric Light company there in rebuilding

its station had abandoned large engines, and is putting in

small ones. Go over to Providence and you will find just

the leverse of that; and so it goes through the country. I

believe that large engines can be more economically em-
ployed in large cities where the load is uniform in com-
mercial stations. That is my opinion based on a limited

knowledge of electric lighting. It is a question that I do
not know a great deal about outside of municipal service.

Mr. Cutter: I would like to ask Mr. Sperry why he
advocates slow speed dynamos. If we are going to use

a large dynamo in mining operations, or anythirg of that

sort, why is it he advocates slow speed? It is contrary to

the American practice.

Mr. Si'ERRV: I did not know that I took the ground of

advocating it. I merely stated my observations with refer-

ence to it. The people that do advocate it say that the

slow speed dynamo will replace the fly wheel of the engine,

and owing to the slow speed, the slow actual velocity, the

centrifugal force will be small, and the wear and tear and
strain on all the parts will be so small that repairs and the

cost of maintenance will be reduced. There is no doubt
that the tendency in building large dynamos is in the di-

rection of slower speed. The power generators of the

Edison company are slower speed machines than the light-

ing dynamos, very materially slower; almost two-thirds

slower. Some of the large machines, as I understand,

although I have not seen them, of the Thomson-Houston
company are of lower speed. The speed that could be
best employed in small machines and large machines is a

matter that could be discussed with a good deal of ad-

vantage.

Electricity in Mining Work.

The American River Syndicate, composed of

English capitalists, is utilizing the water-

power of Rock Creek, for operating its mine
and mill in El Dorado county, California. This
is the first plant of the kind in that state and its

successful operation has attracted considerable

attention. The power station on Rock Creek

is 1,500 feet below the mine and mill which it

operates.

The plant consists of an S-foot Telton wheel
running under a head of 1 10 feet at 100 revolu-

tions. It has a maximum capacity of 130 horse

power. This wheel operates a loo-horse power
Brush generator, speeded at 900 revolutions,

the current from which is carried to the mill,

two miles away, through a single insulated

copper wire, No. 3 B. ^: S. gauge. The power
from the generator is communicated to the

counter-shaft of the mill by a 70-horse power
Brush Motor running at 950 revolutions. The
machinery operated consisl s of three centrifugal

roller mills, a ten stamp battery and a rock

breaker.

The Pelton wheel under these conditions
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shows an efficiency of S6 per cent., while 85 per

cent, of the power thus generated is available at

the mill, though only 70 per cent, was called for

in the contract with the IJrush company. Suffi-

cient power is taken from the main circuit to run

sixty incandescent lamps for lightingthe works.

The company own the water right and the

- operating expenses of this plant are therefore

almost nominal; only one attendant being

required at the power station, and he is not an

electrical expert, but one of the company's em-
ployes.

This equipment has now been in operation

for five months and no interruption to the

service of any moment has occurred during

that time. The mills named are handling an

average of 4,000 tons of ore per month, effect-

ing a saving of 60 per cent, over the former
method of working by steam power, estimating

wood at $3.50 per cord, while the cost of main-

te lance is about as 6 to i in favor of electric-

ity.

Commenting on the excellent results secured

the San Francisco Jliniui; Review says: "Facts

like these are as potential as the power upon
which they are based and gu far to dispel the

idea still so prevalent, that electricity is an un-

reliable, dangerous and uncontrollable fi>rce.

AVhile this is at present the only installation of

the kind in California, several extensive plants

of similar character are now running in Colo-

rado with results equally satisfactory, and it is

believed that this system, embracing as it does
as great a degree of reliability as steam with

much greater economy, will soon come into

very general use where the conditions do not

admit of a direct application of power to the

machinery to be run."

CORRESPONDENCE.

New York Notes.

New Vokk, Oct. 25.—Recent tests of the search light

as applied to railways, have ptoved satisfactorj'. The new

construction of search lights makes them of proper weight

and pattern for use on a locomotive and a candle power of

2,300 will light the tracks for a half mile ahead of the en.

gine, so that the smallest obstruction is visible to the engi-

neer. A test of this light was made last Wednesday night

with the Huntington search light at the yards of the Jersey

Central railroad. Superintendent Wheeler of the railway's

electrical department conducted the experiments, and it is

said that at a distance of one-third of a mile the letters on

the cars could be read with ease. Small objects could

readily be distinguished at the distance of a half mile and it

is the opinion of Mr. Wheeler that this form of electric light

will be extensively used on locomotives, Further experi-

ments will be continued next week.

The dedication of the soldiers' and sailors' monument

at Greenwich, Conn., last Wednesday, was attended with

fitting ceremonies. President E. H. Johnson of the Inte-

rior Conduit & In.sulationcompanypresented the monument

to the Grand Army, and Gen. Joseph Hawley of Hartford

delivered the oration. The monument was erected at a

cost of fio.ooo. One of the chief donors to the fund was

President Johnson, whose country residence is near by.

The latest addition to Mr. Johnson's electrical devices for

entertainment of guests at his home, is a model electric

railway fitted with a couple of model trucks entirely con-

structed within his log cabin hall. The working of the

motor on the forward truck is regulated by a switch under

the control of the person in the seat of the trail truck

This novel device affords great fun for the children who

ride round and round, never tiring of watching the

workings of the little electric motor.

Mayor Grant's letter of acceptance reviews the work of

the city administration of which he has been the head, and

incidentally touches upon the question of burying the elec-

tric wires. He says: "In 1SS5 a law was passed direct-

ing that the electric wires should be removed from the

streets. On the first of January, iSSg, not a foot of

dangerous wire wa^ under ground. The electric light com

panics insisted that it was impossible to operate their

wices in the subway. By direction of the mayor the com-

missioner of public works cut down the poles and removed

the wires. Since then 17,933 miles of wire have been put

under ground. At this rate, within a short lime, no elec-

tric wires will remain exposed on the streets." There are

many other featurej of this particular work which the peo-

ple would like to know more about, but the letter fails 'to

furnish further light. In the first place it is well known

that the principal objectioo to the subways of New York is

that they are under the control of one company and the

monopoly thus secured permits discrimination between

rival companies, and admits of excessive charges for

rentals. The local illuminating companies have asked the

Board of Electrical Control to correct these abuses, but

thus far they have been unable to secure relief. The peo-

ple of New York have been kept in darkness long enough

through the mismanagement of the affairs of this board

and it is but just to say that Mayor Grant is largely re

sponsible for the conduct of that body. He has acted as

dictator of the board as mayor, and his action has been

open to censure—ridiculously impatient at times, arbi-

trarily enforcing his views against the better judgment of

electrical experts, and again ieaf to all complaints from the

illuminating companies when their rights were disregarded

and their property endangered through the action of the

subway company and the ignorance of the city employes.

On the other hand the fusion candidate for mayor in his

speeches calls attention to ihe fact that the subways have

been built by private capital and that the Tammany ad-

ministration which boasts of this as one of its public im-

provements, has no just claim for credit.

The electric railway wires in Newark were somewhat

damaged last Monday and several curious results of shocks

to animals coming in contact with the wires were noticed.

W. H.T.

Cincinnati, O.

Cincinnati, Oct. 24.—The Novelty Electrical Supply

company, which was formed in this city last summer, has

failed. The doors were opened for a month only when the

company was forced into an assignment It is stated that

the old company cannot survive, but that the business will

be bought out and continued by other parties.

Last winter the South Covington & Cincinnati Electric

Railway company let contracts to the Short Electric Rail-

way company to equip its Main street and Madison street

lines with the multiple arc double trolley system. The
former is two miles long and the latter not quite six in

length. They are both complete in their electrical equip

ments. The Main street line has now been in operation

two weeks and is running smoothly. The Madison street

line runs to Fountain Square in Cincinnati, and on the Cin-

cinnati side the poles and span wires are all up. There
has been a hitch in the anangeraent about crossing the sus-

pension bridge, so that while the line is completed on the

Covington side horses are still used. 'Jhe company has

erected a substantial brick power house in Covington, near

the river, and has equipped it with a Murphy smokeless

furnace and two 60,000-watt Brush generators, which are

now running. They are installing an additional generator

of the same capacity to provide for the extension of the

road. The power house has been built sufficiently large to

admit of extensive additions to the present generating

plant. All the street car lines across the river, viz.; the

Covington & Newport, Dayton & Newport, and Newport

& Cincinnati lines are practically under the same manage-

ment as the South Covington & Cincinnati road, and it is

now the intention to equip them alt with double trolley sys-

tems and to operate them from the same power house. In

the Short system the gears have a wooden web which it is

claimed is noiseless. Although the company is using solid

steel cut pinions the cars now in operation make as little

noise as other cars usually do where rawhide pinions are

used, and very much less than those using both solid pin-

ions and gears.

The Colerain avenue electric railway using the Thomson-
Houston system has been operated for a length of about

two and one-half miles for about a year. Extensions have

now been completed at both ends and cars are running

from Fountain Square to Cumminsville, a distance of six

miles. The road is operated by elecEticity for this entire

distance, and double trolleys are used. From a portion

reaching from Fifth street to Court street, nearly half a

mile, the cars run over the same track as the Mt. Auburn
single trolley road which uses the Sprague system. The
novel sight is presented of a single and double trolley

equipment over a single track, the first of its kind in

this country. No serious defects have occurred, although

the plan has been tried for some time wich both styles of

cars running over the line. The wires for the double trol-

ley are eighteen inches apart with a single trolley wire be

tween them in the center. They are all suspended to the

same span wires. In addition to the extention of the Cole-

rain avenue road the Cincinnati Consolidated Street Rail

way company has wired many other streets or has the poles

distributed along them for many miles for an additional

double trolley line. The engineer in charge recently stated

that considering the South Covington A: Cincinnati route as

a Cincinnati line there were in process of equipment in Cin-

cinnati nearly loo miles of double trolley road. The Mt.

Auburn single trolley road using the Sprague system has

been extended from the Zoological garden to Carthage,

making the total distance from terminal to terminal about

eight miles. The extension consists of about five miles of

double track. Tht company, however, is not permitted to

operate its extension as the telephone company's iujunction

granted last spring by Judge Wm. F Taft prevents the

use of the single trolley. An appeal has been made by the

street car company and a hearing will come before the Su-
perior court in general session this month. If Judge Taft's

decision is sustained the whole system must be changed to

provide for double trolleys, and the Mt. Auburn will be
operated throughout by single trolley. In spite of the in-

terference with the telephone service occasioned by this

road, its operation has done much to render electric trac

lion popular here as the present company upon taking

charge changed the road from one of the worst managed
railways in the city to one of the best. Each party in the

present controversy seems confident of results favorable to

itself at the hearing of the appeal, and the outcome is

looked forward to with much interest by all concerned, the

traveling public as well as the htigants.

Nelson W. Perry, electrical engineer, has removed to

New York to assume a position with the Edison General

Electric company. His duties will be in connection with

the newly formed bureau of information and light and
power department. p.

Des Moines, la.

Des Moines, la., Oct. 23.—The Des Moines city coun-
cil has granted the Union Telephone company a twenty
years' franchise. It was supposed that the franchise was
granted some years ago; but an investigation of the matter

by the city clerk developed the fact that the ordinance

granting the franchise had never been accepted by the

company, and that the Hoes within the city have been con-

structed without any franchise right whatever.

Atlantic has voted a §25,000 tax for the purpose of put-

ting in an electric light plant, and work has already com-
menced. The plant will be in operation by the middle of

November.

0.1 S ptemb.r 30 a pa!:ent was granted C K. Harding
of Atlantic, for an electrical street car system, and a com-
pany to be kno.vn as the Harding Electrical Conduit com-
pany has been o ganized at Atlantic for the purpose of put-

ting the new system into operation. The officers of the

company are C. K. Harding, president; J. B. Jones, vice-

president, T. G. Steirke, secretary; A. W. Dickerson,

treasurer. In au interview, the inventor, C. K. Harding,

gives the following details of the workings of the system:

The Harding system employs the underground conduit

running along the center of the track, and is entirely closed

having no slot or openings through which the current is

taken. The Hsrdirg ccnduit ccrsitis of an ircn casing

with a tubular lower part in which the main wire is thor-

oughly insulated, and carrying on its upper surface an ex-

posed section of conductor about six feet in length,|and ex-

tending about a quarter of an inch above the surface.

These CDnductor sections are completely insulated from
each other and from the wire carrying the current, and are

at all times free from the ekclrical current except when the

car is over and prctecting it. The sections through which
the current reaches the car are themselves brought into

conrecton with the main insulated wire automaiically by

electro-magnets located in a small cavity at ihe end of each

section. The working of the small model which has been
placed on exhibition by the inventor has been quite satis-

factcry, and the co.-npany have great faith in its succes.s'ul

operation «hen put to a practical test.

The Des Moines Telephone company and the Electric

Street Car compaay are just now having a little difficulty.

ThetelephDai company charge that their system has baen

greatly injured by the operation of the street cars. So
great ii this interference that it is charged that no less than

150 telephones in the city have been ordered out because of

the decrease in efficiency in se.vice since the street car sys-

tem became extensive. The general superintendent of the

telephone company, M'. Beach of Chicago, has been in

the city several days recently looking after an amicable set-

tlement of the matter, and on other business in which his

company is interested. F. M. C.

Nashville, Tenn.
Nashville, Oct. 25.—Frequent announcements of the

incorporation of new electrical enterprises in this state bear

evidence of the progress th It is baing made in that line.

Other evidence, ho;vever, is nDt wanring. The constant

e.\tension of established electric plants in all departments

shows that there is a steady growth in the electrical busi-

ness. Telephone lines are being extended in all directions.

The government established a telephone line several miles

long, which was used to facilitate the work of improving

the Tennessee river at Mussel Shoals in Alabama. This
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Hoe is now being extended by private companies to Flor-

ence and to Decatur, Ala. From the latter city to Athens^

Ala., is only a short distance, and when these points are

connected it will complete the circuit which will place this

city in telephonic communicatioa with the principal manu-

facturing towns of Alabama.

C. B. ll^lmss of Chicago, representing a number of

Chicago capitalists, has paid the Memphis Street Railway

company $537,000, the balance due on the purch.ise of the

Memphis street car system, and assumed active manage-

ment. The Chicago capitalists paid $1,000,000 for the

roids, and assumed $1,000,000 bonded indebtedness in ad-

dition. Mr. Holmes is president of the Memphis Street

Car company. The entire system is to be operated by elec-

tricity, and the work of conversion is to be begun at once.

Work oi th^ new lints is bein^ pushed as rapidlyas pos-

sible, and also on the extensions and improvements on the

old ones. Ths tracks around the public square, to connect

the East N.ishvitle lines with those of the city proper, are

completed, and through cars will be run within three or four

days.

The trouble between the Ignited Electric and the Citi-

zens' Rapid Transit companies about the joint use of the

tracks on Cedar strest was settled by a decision of the

Board of Public Works that the latter should pay the former

one-half the actual cost of constructing the line. This, at

first, the Citizens' Rapid Transit company declined, but

yesterday it paid the award, and all differences for the

present, at least, between the rival companies have been

arranged satisfactorily-

City Attorney Anderson has furnished the Board of Pub-

lic Works an opinion on a question submitted by it to the

effect that the board has the right to compel the Capital

Electric company to move one of its wires, if it is necessary,

to allow the railway company to put a guard wire over its

trolley wire. The city electrician has prepared,and the Board

of Public Works has adop:ed, quite an elaborate set of

rules and regulations governing the stringing of wires in

this city.

The demand for small electrical appliances requiring the

use of batteries is increasing rapidly, and the dealers in

electrical gODds are enjoying an immense trade. B.

Little Rock, Ark.
LniLE Rock. Oct. 25.—The city of Liltle Rock owns

its own electric li^ht plant, anJ the facts embraced in the

city electrician's report for the year ending Sept. r are of

the most favorable character. The plant was operated for

$1,003.71 less than for the preceding year, the first year of

service. There are ri2 arc street lights, which are hung

at the street intersections. These lights were run 2,624

hours at an expense of $5,986. The cost of operating the

plant was $[6.40 per night, or for each lamp per night 14

cents; each lamp, averaging eight hours each night, per

annum, $23.51.

The Arkansas Press is operating its printing business

with electric power—presses, ruling machines and every-

thing connected with the printing, book binding and stereo-

typing business. G. R. B.

Pittsburg, Pa.

1'1ti;>ijum;, Oct. -2.^..—The Squirrel Hill electric railroad

of this city was sold at auction a few days ago and the pur-

chase money amounted to the sum of $25,000.

This is the road which has been haunted, as it were, by

misfortune ever since the company organized, but it seems

now Ihat it has gone into the right hands and its comple-

tion is said positively to be a thing of the near future.

It is understood that the Pittsburg Traction company has

furnished the money for the purchase, and thai corporation

will no doubt control il.

The Squirrel Hill line runs from the power house of the

Pittsburg Traction company in Oakland along Schenley

Park to the Twenty-second ward, a very beautiful portion

of the city, which, however, is not much built up at pres-

ent. The road will be four miles long.

The Charticrs Valley Light \ Power company of Char-

licrs. near Pittsburg, was chartered a few days ago with a

capital stock of $30,000. The directors are Samuel A.

Duncan, William A. Langfitt, Willigm M. Gal-

braithand Jos. A. Langfitt. The organization intends to

put up a power house, furnish the residents of Mansfield,

Idlcwild, Crafton, Ingram and .Sheridan electric lights and

also baild an electric road from Pittsburg to Mansfield,

a distance of ten miles.

The Braddock l-llectnc Street Railway company of Brad

dock, Pa., obtained permission from the town council a

few d.ays ago to construct and operate an electric street car

line from Braddock to Wilkinsburg. Work is to be com-

menced within si\ty days and ihe road is to be completed

in a year.

The Ilippely ^V Hopf B.-cwing company of Allegheny

City, is the first bre.ving concern in this part of Pennsyl-

vania to operate its own electric light plant. A one hun-

dred lamp plant is being installed at the factory now.

Messrs. Hippely and Hopf say that they have thrown out

the gas light because electric illumination is much less dan-

gerous as to fire than any other.

A large amount of copper wire which the Pittsburg, Al-

legheny and Manchester Electric Railroad company in-

tended to use for the construction of its new line was stolen

a few days ago. This is the first theft of this character

which has come to the knowledge of the Allegheny police

department. The thief was caught and punished.

The construction of the line of the Duquesne Traction

company is now nearly completed, and the cars are prom-

ised to be running by the ist of December. The forty

cars to be used on the road are to be shipped from the

Pullman company's works in a few days. The power

house is so far in shape as to require only the placing of

the motor generators and the engines. This road will be

about twelve miles long.

Electric mining machines are gradually becoming gener-

ally used in the Pennsylvania coal fields and in some cases

the miners are rising in opposition to the introduction of

the machines because they allege they are losing their oc-

cupation. However, the objection of the miners is not

very effective because it has been known to the coal opera-

tors for some time that the production of coal could only

be followed profitably by the adoption of mining ma-

chines.

Owing to the extraordinary demand which is now made

for the new street car motor of the Westinghouse Electric

.i Manufacturing company, the capacity of the street rail-

way department has been greatly enlarged. The company

received a shipment of tools a few days ago and they are

all put in their places and in full operation. With these

accessories to the capacity of the department, the com-

pany is now enabled to turn out eight motors per day.

E. H. H.

PxTi'SBaRG, Oct. 22.—Mayor Wyman of Allegheny City,

signed an ordinance recently authorizing the Committee of

the Council to enter into a contract with the Westinghouse

Electric & Manufacturing company for roo mast arms and

100 arc lamps for street lighting.

AbDut a year ago the city gave the Westinghouse com-

pany a contract for an electric light plant of 3,000 alterna-

ting incandescent and 450 arc lamps. This plant was fin-

ished early last spring and the city then put up a number

of towers proposing to illuminate the streets by that sys-

tem. These arrangements have been changed and the city

has now ordered 100 mast arm lights. This addition will

be made at one; and Allegheny is e.^cpected to be one of

the best lighted cities in the country by ne.\:t Christmas.

A circular was issued a few days ago by the management

of th; Pleasant \'alley Electric Street Railway company in-

forming the patrons of that road, that in the future the

cars on the Perrysville line would not be allowed to carry

more than forty-five passengers at one time, either down or

up grade. The company takes this measure as a precau-

tion biciUiC th^ Perrysville line has a very steep grade and

a car with more than forty five psople in it cannot be hand-

led with safety.

The public around the Union Station in this]city was re-

cendy treated to an electrical display of pyrotechnics. In

other words, a telejjraph pole caught fire and was in a few

seconds transformed into a monstrous torch. This pole

had a box on its top, which contained several hundred

Western Union telegraph wires. By rome means or other,

however, an electric light wire came across one of the tele

graph wires and the result was that the pale caught fire.

Flames shooting out of the cable bx\ first attracted the at-

tention of the passers-by and immediately an alarm was

sent into the fire department. The fire was put out and

upon examination it was found that the damage done by

the fire amounted to about $200. H.

Ithaca. N. Y.
Pi H ACA, Oct. 25.—The senior electrical association

has reorganized with H. M. WiHson as president, W.
IC. Lindsay, vice-president, and E. E. Williams, treasurer.

At the last regular meeting of the association Instructor

Geo. Shepardson gave a talk on " The Opportunities Offered

a Technical Graduate." He advised graduates who are go-

ing into electric lighting or electric railroading to begin

work in a station or general repair shop rather than In a

l.'irgc factory, but bt-tter than this, he said, is "to take up

and develop some new field." He then mentioned the fol-

lowing liekls now open for electrical work: electric met-

allurgy; electro plating; electricity as applied to chemistry;

the attainment of "light without heat;" electricity direct

from heat; the improvement of the arc lamp as to duration

of carbons; electric train lighting; the decrease of weight

of accumulator cells, gas battery— this may possibly be the

method of obtaining electricity directly from heat; seeing

at a distance; the development of the tel . , „.

utilization of the tidal power of the ocean; the study of ani-

mal electricity and personal magnetism ; electro therapeutics;

utilization of atmospheric electricity; the improvement o*"

gas lighting appliances; the employment of earth

an electric car truck in which the armature .,•' '

in the same direction, and which may rev .ucu . 'S

stops, making it possible to stop the car quickly when gc-

ing down hill, also the armature to attain its speed befoie

the car is started; method to avoid loss of power in going

around curves; lightning arrester for cars; substitution of

something new for present gears in connecting armature

with car wheels; and last, the possible dev iopment of the

"Keeley motor" principle.

At the last meeting of the American Institute of Electrical

Engineers Messrs G. H. Walbridge and W. B. Tobey,

both of the class of 'ijo, presented a paper entitled, "In-

vestigation of the Stanley Alternate Current Arc Dynamr
"

The experimental data upon which this paper is b^

taken at the university last spring.

Frank C. Perkins of the class of \)i, has ' •

member of the American Institute of Elect

il£)

.V

Minneapolis, Minn.
Minneapolis, Oct. 25 —Yesterday morningthe St. Paul

Street Railway company commenced to operate its new line

on West Seventh street from Ramsey street to Tuscarora ave-

nue. A trial trip was made by Superintendent Scott on Thurs-

day evening and on his return he gave orders to run trains

on the line each way at intervals ef seven minutes. The
round trip is 6 15 miles and consumes forty-nine minutes.

Mr. Scott says he will have the University avenue line i-^

operation to Dale street within a few days, havinr

matters so that he will have power to operate ail vn.

the newly completed lines. The engine formerly used in

the Selby avenue cable power house has been transferred

to the Hill Street power house, where it will be used to op-

erate two generators of 200 horse power each. '^^

pany has three generators of So-horse power eu^<-

electric power house of the St. Paul gas company; these had

heretofore furnished power for the Grand avenue line. Only

two of them are available at present as the large engine of

the gas company is only run nights. The following ar-

rangement has been made for operating the electric lines

this winter and until the full system is completed. T'

generators in the gas company power house will

both the Grand avenue and West Seventh street 1

the junction of Ramsey and Seventh streets to Groveland

Park and Tuscarora avenue. The large generators in the

temporary power house of the railway company are made to

operate both lines from 1 he crossing of Ramsey and Seventh

streets to the end at Smith Park, and will operate the Uni-

versity avenue line as far as it is now completed. Mr.

Scott believes there will be enough power for the satisfac-

tory operation of these lines, and some to spare. From Mr.

Scott it is learned that the AUis company at Milwaukee

will not have the remaining two i,2oo-horse power' engines

completed within ninety days which will necessaril ' delay

the completion of work now progressing. There are now
eight 200-horse power generators on the ground at St.

Paul.

Articles of incorporation have been filed at St. Paul for

the Duluth Construction company, a new corporation with

a capital stock of $750,003, the principal purpose of

is to build and operate an electric railway line and es

an electric light plant at St. Louis, Minn., a young, out

very promising suburb of Duluth. Branch offices are to

be established at both Duluth and West Superior, and both

cities may be ultimately connected by the line they prop :

to build. The incorporators are wealthy and energetic

men, among them being H. B. Walrasley, Georv H.

Delting and Wm. H. Smith.

Since the return of Mr. Lowry from Buffalo he has in

jected wonderful animation into the work of electrical rail

way building in Minneapolis. The addition to the main

power house on Third avenue north is fast nearing com-

pletion, and within a week or two will be ready for its por-

tion of the machinery. Closed motor cars have been put

upon the First avenue line, which is now in successful op-

eration. The Lyndale line and the Chicago avenue line

will be completed simultaneously probably within a week,

and this will leave but two prominent lines in West Minne-

apolis depending on horses for operation. At the car

shops of the company the work of equipping cars with mo-

tors is making very rapid progress, so that all of the lines

will be fully equipped as soon as they are completed. By far

the most important announcement that has been made is that

the inter-urban line will be put in operation on the 15th of

November. It will be equipped with forty motor cars each

with a capacity for speed of twenty-five miles an houi".

drawing a trail car. The poles are all set with the excep-

tion of a few on Washington avenue bridge over the Missis-
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, . -ind they will be strung within a few days.

* he new line will unquestionably be the most popular

route between the cities for summer travel and cut largely

into the business of the Manitoba and Milwaukee short

\s practically an air line and much shorter than

> This will make up the difference in time,

j[, , .»•• ~> great with the powerful motors that will

be employed on the inter-urban line. There are many

shrewd business men in both Minneapolis and St. Paul

who believe that electric inter-communication will remove

the difficulties in the way of the municipal union of the

two cities more effectively than any other agency which

could be employed. It will certainly have the effect of mul-

tiplying suburban residences in the midway district, thus

concentrating the population in the most favorable situation

to forward this end. It is one of Mr. Lowry's objects to

get several electric lines in operation between the cities

v"^hina few years, passing through all of the suburban

d giving them quick and convenient access to both

te
°f>^ who has been for many years in the em-

l^V
, Sabin & Co.. and their successors in busi-

.^^*.., Minn., has been appointed chief engineer

at the Third avenue power house of the Minneapolis Street

Railway company. Mr. Logee has patented a number of

useful inventions and is an engineer of long experience.

He is exceptionally well qualified for the position he as-

sumes.

Eighty telephones were rendered useless for a time in

St. Paul the other day. An electric light wire came in con-

tact with the telephone lines on Minnesota avenue with that

result.

•-1 r^o damage suit of little Herman Bruden against the

"^ Street Railway company, the jury rendered

ci diet for the company. The boy was injured while

stealing a ride on the Fourth avenue electric train.

The West Duluth electric light plant will be in operation

• '^e ist of November. N. O. F.

.
'^ Pittsburg, Kan.

Pittsburg, K.\n., Oct. 22.—The Pittsburg Gas Light

& Coke company of this city have lately installed a West-

inghouse alternating arc dynamo of forty lamps' capacity.

The dynamo reached here Oct. 12, and on the 13th forty-

two lamps were burning with perfect satisfaction.

'"^he Weslinghouse company is also installing a complete

'way system consisting of ten miles of track, two

"tOe 60-horse power generator. The dynamo was

put In by Pittsburg Gas Light & Coke company, which has

a five years' contract for furnishing power to the road

The dynamo and motors are simple in construction and

massive in appearance. This road will be in operation

some time during the month of October. F.

Cleveland, O.

Cleveland, Oct. 20 —The electric railway presidents

met recently to consider pending street railway legislation,

but instead of doing so they took an inspection trip on the

new Wt jtiaghouse motor purchased by the Broadway &
Newburgh company and the Rae motor, purchased by the

East Cleveland company. Botb motors made 125 feet in

five seconds, which is equivalent to eighteen miles an

hour. The East Cleveland company has just purchased

twenty-one new motors, mcst of them for the Central ave-

-f: ':^=. tQ be opened about November i.

j&den Park & Mt. Adams electric road, Cincinnati,

now m course of construction, will be open for business by

January i.

The eleventh annual meeting of the Cleveland Tele-

pV "7^? company was held Tuesday. The following gen-

tlen,.'n were elected members of the board of directors:

Chas,^p. Adams, Lowell; John E. Hudson, Boston; A.

B. H.-ugh, Cleveland; Chas. J. Glidden, Lowell; W. J.

McRinnie, Cleveland; J. P. McKinstry, Cleveland; E. P.

Williams, Cleveland; Thomas Sherwin, Boston; Geo. W,
Short, Cleveland; Levi Sprague, Lowell and E. P.

Wright, Cleveland. The old officers were re-elected;

President, Levi Sprague; treasurer, Chas. J. Glidden;

general manager, J. P. McKinstry, Cleveland. Superin-

tendent McKinstry stated that there are now 650 miles of

underground wire in this city. The long distance circuit

between New York and Milwaukee, now in course of con-

struction, was favorably reported on. The constructing

force is now at work between Erie and Cleveland.

Cincinnatians want to give their city a metropolitan air

and are trying to bury the electric wires.

Two new concerns have entered the electrical field here.

They are the Schneider & Frenkamp company and T. H.

Lovell & Co. R.

The question of issuing bonds to enable the city to in-

stall an electric light plant was voted upon by the taxpay-

ers of Water Valley, Miss., recently and decided in the af-

firmative.

THE ELECTRIC LIGHT.
The National Electric Manufacturing company of Eau

Claire, Wis., has the contract for erecting the electric light

plant for the Rockbridge company at Glasgow, Va.

The Hyde Park Electric Light and Power company has

begun operations with 1G7 arc lamps in use. The Sperry

system is used. Charles E. Gregory is manager of the

new company. He hopes to increase the capacity of the

plant at an early day.

Owing to the demand for incandescent lights the Chicago
Edison company has been compelled to refuse further con-

tracts for motor service until Jan. i, when it hopes to have
another addition to its generating plant. The increase in

incandescent lighting in Chicago last year was mar\'e!ous.

The lighting plant that the Thomson-Houston Electric

company will furnish for the United .States cruiser Newark
will consist of three sets of dynamos and engines, each
dynamo being direc:,ly connected and secured to the same
bed plate as the engine driving it. The dynamos will be
compound wound, and will be run at a speed of 400 revo-

lutions per minute. They will have a capacity of 200 am-
peres at So volts pressure, and the specifications call for an
efficiency of not less than So per cent, at full load. The
insulation resistance of the entire system, including the cir-

cuits of the dynamos, must not be less than 100,000 ohms.
The incandescent lamps are to be of 10, 16, 32 and 50-

candle power, the total number of lamps being 425. The
ship is also to be furnished with four Mangin projectors of

the latest type, each supplied with two combination lamps.

The Edison company at Rochester, N. Y., has just

completed an interesting piece of work. The power plant

is just south of the Erie canal and as the business district

of the city is chiefly on the other side of that waterway the

wires have been carried across the canal on poles. Last
week, however, the company made a change and the wires

are now supported on an iron bridge, specially constructed

by the Rochester Bridge & Iron company for the Edison
company. The bridge had already been put together and
it was taken across the canal by means of stagmg erected

on a canal boat, roller and lever power being applied to

force the structure along, The bridge is intended solely

for the support of the electric wires and will not be open to

the public in any way, all the interior being filled with the

wires, which will be strung in three tiers. The bridge has

capacity for 16S wires and a few light ones may be strung

on the top. The weight of the bridge is 35 tons and its

height will be 21 feet above the canal. Owing to the great

amount of business which the company does the pole sup-
ports were considered insufficient both in strength and
capacity.

Among the contracts for alternate current electric light-

ing apparatus which the Westinghouse Electric and Manu-
facturing company obtained last week is one from the El-

mira Illuminating company of Elmira, N. Y. This com-
pany was organized only a little over a year ago and has
an apparatus for 750 lights installed. The demand fo r the

modern system of illumination, however, increased to such
an extent that the Elmira company was obliged to arrange

for several additional alternating current machines Three
times an increase had to be made until to-day the central

station has generating machinery for 3750 alternating cur-

rent incandescent lamps, the last contract being for 1,500
lights. The Westinghouse company is also mauufactur-
ing apparatus for several other alternating current central

station plants, which are already operating the Westing-
house system. The capacity of the Oswego. N. Y., Elec-

tric Light company is now inefficient to meet the demands
and a 750 light machine is being added to the plant.

Lincoln, where the Lincoln Electric Light ..S: Power com-
pany has now been operating the Westinghouse alternating

current system in a central station plant of 1.950 lights'

capacity will also have more light shortly, the company
having just concluded a contract with the Westinghouse
compahy for apparatus to generate 1,600 J6-candle power
incandescent lamps. Electric lights have been introduced

in Tampa, Fla., since 1887 , andsincethen the Florida Elec-

tric company of that'city has energetically gone to work to

prove to its patrons the many advantages accruing from
the use of electric illumination. The \Vestinghouse alter-

nate current system of incandescent lighting is employed.
A few days ago the company contracted for additional ap-

paratus which will enable the Tampa central plant to sup-

ply the city 1,900 16 candle power incandescent lamps.

Apart from these increases in the generating capacity

which the Westinghouse Electric & Manufacturing com
pany has contracted to furnish, the alternate current system
is also being introduced in new central stations at Duran-
go, Cal., a plant of 750 lights' capacity and at Orange, N.

J., the Westinghouse company is going to install a plant

with 750 lights' capacity.

THE ELECTRIC MOTOR.
The Tacoma & Steilacoom Ra'Iway company of Taco-

ma. Wash , expects to complete its electric line, sixteen

miles in length, by Feb. i. Fifteen cars equipped with
Thomson-Houston motors will be operated. The com-
pany states that its power and station will be the most
complete for its size on the Pacific coast. ,

The Galveston, Tex. City Railway company has con-

tracted with the Detroit Electrical Works for a full elec-

trical equipment of Rae motors and generators. The first

installment of twenty motor cars and four generators with

full station equipment will be in operation on or before

Jan. I, 1S91. The Detroit Electrical Works have forwarded

to Portland, Ore., the first shipment of their standard 30-

horse power motors and trucks as the first installment of

a large order.

The Short Electric Railway company has received an
order from the Rochester Street Railway company for

twenty-four 25-horse power motors to be placed on the

snow sweepers now being constructed by the Lewis & Fow-
ler Manufacturing company of Brooklyn, N. Y. These
sweepers, six in number, will be heavier than any yet made
by this company, and the motors are large and powerful.
Two of them will be needed to operate the truck and one
to run each broom, making four motors to each sweeper.

In the last issue of the Western Electrician in an
item referring to the exhibits at the convention of the
American Street Railway association, it was stated that the
Sheffield Velocipede company had been building motors for

the Detroit Electrical Works. The statement was erro-

neous. The paragraph would have been correct had the
word "trucks" instead of '"motors" appeared in the sen-
tence. It is thought no one could have been misled by the
mistake, as the context showed that "trucks" instead of

"motors" were referred to. It is known by all interested

in electrical matters that the Detroit Electrical Works have
always built their own motors.

The electric street railway at Rochester, >7. Y , is now
operating several street cars by electricity. About a week
ago the first car was operated within the city limits. The
trial trip was made Saturday evening, and although no
formal announcement had been made, the route was lined

with citizens eager to see the first car. Officers of the
company, city officials and prominent citizens to the num-
ber of thirty enjoyed the first trip. There was not a hitch

in the proceedings. The trial was highly successful. A
local paper says: "The new car presented a most attrac-

tive appearance. It was brilliantly lighted by two clusters

of electric lights, three bulbs in a cluster and two electric

lights at each end, while bright oil lamps were placed be-

hind colored bull's eyes at either end near the roof. The
new cars are finished both inside and out in the most at-

tractive manner. No expense seems to have been spared
in their appointment. In many respects they are as lu.x-

urious as the interior of a modern steam coach. Each car

is provided with a. cosy little stove. Small colored glass

windows extend around the car at the top. The cars are

operated by a lever similar to that of a locomotive and are

furnished with reverse levers at each end. By means of

this system a car can be controlled with great ease by the

operator. The new cars have a body length of eighteen

feet with six large windows on each side and vestibules at

each end inclosed with glass." The company is prosecut-

ing its work on the other lines and hopes to have ihe prin-

cipal routes transferred into electric lines within a short

time.

THE TELEGRAPH.
Arrangements are making for a meeting of represent-

atives of the Eastern Telegraph company and the Canadian
government to discuss the proposed construction of an ad-

ditional cable to Australia.

The Pacific Postal Telegraph company is now building

a doubie line between Olympia and Port Townsend. The
Pacific Postal company has leased the lines of the Puget
Sound Telegraph company, and with the new line now
building, and the cable across the Straits of Vancouver,
will give three outlets by wire, so there is no danger of im-
portant messages being side-tracked in future on account

of the wires being down.

A press dispatch from Boston announces the crippling of

the telegraph service in that city by a fire in the Western
Union cupola Sunday evening. An electric light wire, the

dispatch says, was b'own down by the wind somewhere in

the city and crossed a telegraph wire. The electric current

at once steered for the cupola on the Western Union build-

ing, from which 250 wires radiate. ; The New York.West-
ern and Southern wires were burned out, and a fire was
kindled which required the services of the fire department.

The fire was quickly subdued, but the water which poured
down the shaft connected all the wires and rendered them
useless for service. "The wires on top of the building were
repaired in a few hours, but the water behind the switch-

boards can't be removed before morning, and the service

will, therefore, be crippled during the night." It is eWdent
that no positive information was received concerning the

origin of the fire, yet the breaking of an electric I'ght wire

'somewhere" in the city is the cause assigned. Those who
have any knowledge of the relative merits of the line con-

struction of telegraph and electric light companies will as-

sume that it would be far more likely for a telegraph wire

to "blow down" than an electric light wire.

THE TELEPHONE.
Material for a telephone line along the C'jngo railway

has been shipped from Antwerp. The wires are of

phosphor-bronze, and the apparatus is on the Dejongh
system, made at Brussels, with magneto bells of the model
adopted, after a competition, by the administration of Bel-

gian Posts for its private lines.

The Bell Telephone company sent a communication
to the e.-iecutive board of Rochester, N. Y., last week
stating that it was doing all it could to hurry the connec
tion of the underground wires with its subscribers without

interference with the telephone service. It will be impos-

sible, the board states, to complete these connections by
Nov. 1, 1800.

Personal Mention.

J. G Brill of Philadelphia was in Chicago last week.

W. G. Halm of the Perkins Lamp company was in Chi-

cago last week.

Nelson W. Perry of Cincinnati, has accepted a position

with the Edison General Electric company in New York
City.

F. B. Badt.who has been connected with the Edison Gen-
eral Electric company at the Chicago office, has accepted the
position of manager of the power and mining department at
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the Chicago office of the Thomson Houston Electric cora-

paDy.

George Lathrop Wright, president of the River \- Rail

Electric Light company. New York, was in Chicago last

week.

City Electrician Barrett, Chicago, has been confined to

his house by illness, but he is rapidly recovering and hopes

to be out soon.

D. C. Jackson of New Vork has been appointed to the

position of district engineer of the central district of the

Edison General company, Kialto building. Chicago,

Clift Wise, who has been connected with the Minneapo-
lis Street Railway company, has accepted the position of

chief engineer of the Interior Conduit \ Insulating com-
pany, New Vork.

James A. Lounsbury of the National Engineering IJu-

reau of Chicago, has been appointed consulting electrician

for the Thwing Electric Manufacturing company, and is

looking up a site for the factory.

Business Mention.

The Canvas Jacket patent woven insulated wire is enjoy-

ing a rapidly growing popularity among users of high grade
wires. The Murray overhead trolley switch is another arti-

cle handled by the Illinois Electric Material company of

Chicago, which is meetin; with approval by railroad men.

Alexmder, Marney tS; Chapin of New York are introduc-

ing a new incandescent lamp for which many advantages

are claimed. The firm also sells Edison lamps, and is

carr>'ing a large hne of electric railway supplies. The firm

kesps a full assortment of standard electrical books. The
new concern is already doing a large business.

James S Doren superintendent engineer of the Inmain
Steamship Line writes to the Magnolia Anti-Friction Metal
Company. "\Ve have had your metal in use for about three

years in various ser\*ice. some of which is the hardest I have
ever seen anli-friclion metal put to. and am free to say that

it has given entire satisfaction. It is the best metal for its

purpose that I now have knowledge of."

The Great Western Electric Supply company of Chicago
reports continued activity in all departments. The orders

for railbonds, pole ratchets and curve insulators are in

keeping w'.th the spread of the electric railways, and the

new designs of fixtures are beautifying hundreds of homes.
The compiny is supplying the coming generation with

learners' telegraph instruments and with experimental ap-

paratus.

St. Tohn Day, who has been connected with the Kester

Electric company of Terre Haute, Ind-, for several months,

has decided to open an office in Chicago as an expert in

electrical engineering. Until within a few months Mr.
Day's borne has b en in England, where he has a welt es-

tablished reputation as an engineer- He has been asso-

ciated with Sir William Thomson and miny of the most
prominent English electrical engineers.

The Thomson-Houston Electric company proposes to

develop vigorously the power and mining branch of its

business. Transmission of power, metallurgy, electrolysis

and the application of electricity to mining work generally,

will be made a much more prominent department of its

business. Francis B. Badt, R. E., of Chicago, will have
charge of the department with headquarters at the com-
pany's office, 148 Michigan avenue, Cbicago.

The Central Electric company. Chicago, is to be con-
gratulated upon the acquisition of George W. Vernor, who
hiS taken charge of the bookkeeping department of its

house. Mr Vernor has been secretary of the Southern
Electrical Supply company at St. Louis for the past year,

and is well-known to the electrical trade. Charles E.

Brown of the same company has just returned from an ex-

tended trip of over eight weeks. Mr. Urown reports busi-

ness good. He secured several orders for improved Can-
dee wire. The Central Electric company's new fixture

and electrolier department is now complete and adds ma-
terially to I he showy appearance of its already handsome
store. The Central Electric company is showing a piece of

plain* (konite wire that was placed in the Lumber E.xchange
building at Minneapolis live years ago, and has been used
continuously ever since. The wire was stapled to the fire-

proofing and plastered over, and is now apparently in as

good condition as ever. The Central Electric company,
which has the agency for this wire, has fully two million

feet of Okonite in its storerooms.

The I'age Belting company of Concord, N, II, , reports

business brisk in all classes of goods, both staple and
special, which it manufactures. Among the large orders

recently filled are thefnllowlnj: A 4S-in. heavy double belt,

127 feet long, sent to ths Thomson- Houston IClectric com-
pany, Memphis. Tenn.; a 32-inch belt, 114% f^^'t long,

sent to the Mailers Manufacturing company, Sheboygan,
Wis.; a 24 inch belt, 135 feet long, sent to the Star Thread
company, Athens, Ga.; a complete outfit for the (.'hicago,

St. Paul, Minneapolis i.'t Omaha Railroad company; a num-
ber of 15-inch light dynamo double bells for the l^ldison

company, Chicago. Several electric belts were sold to W.
A. Brown, Lynn. Mass; special .Vcme link belts have been
sent to a largs number of customers, among them the fol-

lowing; The I'ennsylvania Railroad company; White
Manufacturing comiJiny, Rockville, ("onn ; Marshall Light
vV Power company, .Marshall, Texas; H. D, Smith i\: Co.,
Kayetteville, Tenn.; Davis & Thomas. Catasauqua, Pa.

The company reports that several of these belts were put

on to dynamos where the draft was at the top fold instead

of the under-fold of the belt, and in some cases where
dynamos were placed tandem. The company has link

belts in use with light dynamo double belts running over
the link belts, a novel construction. Their works in Con-

cord. N. H.. are taxed to their utmost capacity and their

branches at Boston. New York, Chicago and San Francisco
are full of business.

The New York Insulated Wire company has received an
order for wire to be used in the Executive Mansion. Wash-
ington. The company writes: ".\s we have furnished the
wire for the Statue of Liberty, Washington Monument
and State, War and Navy Departments, we are beginning
to feel as if we were entitled to the name of the National
Wire Manufacturers."

J. ,\ Hood of 247 North Wells street, Chicago, who has
recently placed on the market a new wood mat or floor for

street cars, is busily engaged in filling a contract made
through the Pullman company lor the placing of his im-

provement in 100 closed motorcars now being built for the

Duquesne Traction company of Pittsburg. Forty of these

cars have aleady been delivered and the remainder is well

under way, the contract calling for their delivery before
fan. I The Pullman oflicials are much pleased with this

invention.

The Yale & Towne Manufacturing company has made a
number of important changes and appointments in the ex-

ecutive staff. Schuyler Merritt. since 1S7S secretary, and
since 1SS4 the general manager, resigns the latter position,

but retains that of secretary. He will have charge of the
company's legal and patent affairs, and bank lock department
W\ F. Donovan, since iS^o the manager of the company's
Chicago house and manager of its Western business, is ap-

pointed to the position of general manager, with headquar
lers in Stamford Conn., and New York. Geo. S. Redfield,

recently manager of the tubular axle department of the Na-
tional Tube Works company of Boston and McKeesport,
Pa., has been appointed to the position of manager of de-
partment A, locks and hardware, in the Stamford office.

B. H. Warren, recently superintendent of the works of the
Hancock Inspirator company, Boston, has been appointed
manager of departments C and D in the Stamford ol^ce.

Henry H. Suplee, recently editor of the technical journal

Jl/c^hafins, and also consulting engineer in Philadelphia,

has been appointed to the position of editing manager in

the Stam''ord office. lie will have entire charge of the
presentation of the products of the company before the

public, including all editorial work and advertising. W. FI

Bryan, recently secretary of the Heisler Electric Light
company, St. Lcuis, Mo,, is appointed to the position of

manager of the Chicago house. Prank H. Taylor, formerly
president of the Belmont Iron company, Philadelphia, has
been appointed manager of the Pniladelphia house, vice

John T. Boyd, resigned.

The Belding Motor & Manufacturing company, Chi-
cago, exhib.ted its standard railway motor at Buffalo dur-
ing the recent convention. A 15-horse power machine
was attached to a very handsome vestibule 23-foot car
built by Gilbert of Troy. Many novel features are intro-

duced in the system. Rope transmission is used in place
of the usual metal gearing. The company claims this

feature to be a most valuable one from the fact that a prac-
tically noiseless action is obtained and friction is reduced
to a minimum. The well-known type of armature used by
this company in its stationary motor, is employed in the

railway motor. It may be mentioned in this connection
that this armature is built with no crossing coils. Each
coil is entirely separated from its neighbor and there is no
bunching of the wires at the ends The armature is of

comparatively large diameter in order to obtain the advan-
tages of a slow speed machine. The Belding company's
car was put in active service on the streets in Buffalo after

the convention and was run in place of one of the regular

cars on the line. The car had a 7-foot wheel base,

and although provided with but one motor, it took, it is

stated, the numerous short curves without trouble, and
with a very small expenditure of current. The Belding
Motor iN; Manufacturing company has recently pur-
chased ten acres of land and a large factory build-

ing in Chicago, and is equipping the factory with all

necessary machinery for a large output. N, S. Possons,
who has been the geoeral superintendent of the Brush fac-

tory at Cleveland for twelve years past, has been engaged
to take a similar position with this company. Harold P.

Brown has also connected himself with the company.

Electrical Patents.

Issued Oct. "2.1^ i8go.

435,598. Electrical Water Alarm. Francis M. Ashton,
Lima, Ohio.

438.602, Alternating Current Generator and Motor.
Charles S. Bradley, Yonkers, N. ^'.

The invention consists in the combination of a mul-
tipolar machine having on its axis the inducing mem-
ber of an auxiliary magnetic system in addition to its

own armature, cross connected in a reverse manner, so

that the shifting polarity, which takes place in its own
armature in a direction contrary to its rotation, is

caused to take place in the rotating inducing member
of the auxiliary magnetic system in a direction the

same as its rotation, thus doubling the speed of polar
propagation, and in causing the auxiliary inducing
member to produce alternating currents in the station-

ary secondary circuit.

435.603. Electric Motor. Charles S. Bradlev, Yonkers,
N. Y.

438.619. Arc and Incandescent Lighting System, John
E Giles, Ha/.leton, Pa.

438.620. Electric Crossing Gate. Ilarleigh Gillette,

Highland Park. Ill,

43^,631. Telephone Transmitter, Archibald J. Mac-
Donald, North Tiverton, R. 1.

The invention consists of a diaphragm having its

body made of hard carbon and its front face made of

ferrotype metal.

438,632. Telephone. Archibald ]. MacDonald, North
Tiverton, R. 1.

435.653- Electric Guest Call. Alexander Striemer,
Sleepy Eye, Minn.

438.656. IClectric Motor. Elihu Thomson, Lynn, Mass.

The invention comprises a short-circuiting magnetic
bar and its coil, a current controller therefor and a
governing magnet in a derived circuit around the ar-

mature.

438.657. Process of Electric Welding. Flihu Thomson.
Swampscott, Mass.

The invention consists in the improved process of
electrically welding three or more pieces together by
placing said pieces in abutment with one another in

the desired relation, passing current through the joints

until they assume the desired welding temperature,
and welding the joints

435.658. Electric Welding of Pipes. Flihu Thomson,
Swampscott, Mass.

433,663, P.rush Holder for Dvnamo Electric Machines.
Charles F. Winkler, Troy, N. Y,

438,698. Insulating Composition. Anthony E. Menuez,
St. Paul, Minn.

438,721, Thermal Cut-out. Giorge 11. Whittingham.
Baltimore, Md.

The invention consists in the combination, with the
rctary head and its clamps, of the wedge shaped de-
Hector engaging the movable sections of the clamps,
and the guide located in rear of the deflector.

438,723. Electric Blank Heating and Feeding Apparatus
for Forging Machines. George D. Burton, Boston,
Mass.

438,767. Electro Pneumatic Clock, ^'ictor Popp, Paris,
France.

438,773. Electric Light Pole. Patrick J. Dinn, Boston.

438,779- Extension Device for Incandescent Lamps.
Samuel O. Newton and Melville A. Xewton, North
Pitcher, N. Y.

438,780. E'ectro Magnet, Frederick M. Schmidt, Brook
N. Y.

Telephone. John C 11. Stut, San Francisco,

Lightning Arrester.

Mass.
Anthony C. White, Bos-

Device for Automatically Insulating P.roken
Max Kerstein, Boston, Mass.

James W. Mc Donough , Xe .v

Emile N. Reynier, Paris,

lyn,

433,784.
Cal.

438,788,
ton,

438,814.
Wire.

438,818. Telephone,
York, N, Y.

438.827 Secondary Battery.

France.

The last claim follows:
"12. The combination, for facing an electrode, of

a sheet of active matter having its edges reduced in

thickness, and a marginal frame or border of insulat-
ing and incorrodible material applied to the so-reduced
edges."

438.828 Telephone. Wilton L. Richards, Maiden,
Mass.

Claim one reads as follows:

"In a magneto telephrne, the inducing magnet,
helix and diaphragm, in combination with a magnetic
screen interposed between the body of the said mag-
net and the diaphragm."

438,837. Electric Drill. Gordon Buchanan, Chicago, III.

438,847 Electric Railway. Rudolph M. Hunter, Phila-
delphia, I'a.

438,870. Magneto Electric Transmitter. Archibald E
Todd, Providence, R. I.

43S 882. Portable Rellecting Galvanometer. Charles P.

Frey, East Greenbush, N. Y.

438,891. Electrical Speculum. .Samuel H. Linn, Roches-
N Y.ter,

438.894
W.

Trolley Switch for Electric Railways. Henrv
Marcy, Utica, N. Y.

438,897. Magnetic Separator for Paper Pulp. l'>ancis

H. Richards, Hartford, Conn.

Insulator. Fidel Miro, Cienfuegos, Cuba.

Telephone Exchange Apparatus. Pranklii G.

438 934-

438,982
Beach, Chicago, 111.

439,011. Arc Lamp. John Kent, London, England.

439.015. Electric Station Indicator. George H. Kirwan,
Wilkesbarre, Pa.

439.017. Apparatus for the Rhythmic Generation of
Electric Currents. Charles Langdon Davies, Lon-
don, England.

The claim reads as foUoA's:

"An instrument for generating rhythmic electric

currents, consisting of a temporary magnet, a contact
stop, a single circuit closer, and a vibrator co-operat-
ing with the circuit closer, whereby the periods of
transmission and of cessation of impulses are equal-
ized."

439,023. Device for Raising and Lowering Electric or
Other Lights. David B. Matson, Watkins, N. Y.

439.042. I^lectrical Transmission of Power. William
Stanley, Jr., Great Barrington, Mass.

439.047- Electric Lamp Socket with Regulating Attach-
ment. William F. Woilin and Elmer H. Weriine,
York, Pa.

439,055. Electrically Controlled Lock for Fire Arms.
Albert von Derschau, Emden, Germany.

439.069. Electric Railway. Rudolph M. Hunter, Phila-

delphia. Pa.

439.070. Electric Railvvay,

delphia, Pa.
Rudolph M. Hunter, Phila-
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EtIOBNE F.. Phillips, President. W. H. Sawttkr, iseo'y and Electrician.

AMEUICAIT ELECTHICAL WOUKS,
PROVIDENCE, R. I.

Maoufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent CordB,

FARADAY CABLES.
New York Office. 10 Cortlandt Street,

EuGESE F. Phillips, President. John Carroll, Sec'y. Treasurer,

EUGENE F. PHILLIPS ELECTRICAL WORKS
(I.IIIITEI>.)

^F^ctory? [St. Gabriel Locks, Montreal, Canada.

— aiANXn^ACTUEERS OF —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

Insulaiion Guaranteed Wherever Used, Aeriai, Underground or Submarine.

In a letter from the IN8PEOTOE of the Boston Fire Underwriters' TTnlon, nnder date of March
W, 1S86, lie Bays : "A Tlioroufflily Reliable and Desirable Wire in E^ery Kespect."

The rubber used In insulating our wires and cables la specially chemtcally prepared, and ie guaranteed
to he waterproof, and icill not deteriorate^ oxidize or crack, and will remain flexible m extreme cold weather
and not affected by heat. The insulation Is protected from mechanical Injury by one ur more braids and the
whole slicked with Clark's Patent Compound. Thlch Is water, oil, acid and. to a very great extent, Are proof.
Our insulation will prove durable when all others fail. We are prepared to fumish Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lignta from stocK. Cables mad<5
w order,

EASTERN ELECTRIC CABLE COMPANY, •

61 and 63 Hampshire Street, Boston, Mass.
BENRT A. CLARK, General Manager. HERBERT H. EnSTIS. Electrician

HARTFORD,
CONN.JEWELL BELTING CO.,

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our ligbt Hoalile Dynamo Belts are alvays made from, oenters of irhole
hides extra stretolied.

f W. H. SALISBURY & CO., Chicago, 111.

A. H. GARDi^JER CO., MUwankee, Wis.
TODD & STANLEY CO., St. Louis, Mo.
ENGLISH, MORSE & CO., Kanf as City, Mo.

( Main fionee, Indianapolis.
E. C.ATKINS & CO., 4 Branch House, Memphis, Tenu.

( " *' Chattanooga, Tenn.

^J^ESTE^IT .^G-E1TT'=

Istherecngnized Best !!$abstitnte

for Hard Rubber in the market, and

used by the leading Electrical Houses
in the country. We manufacture all

kinds of

!!imTl SPECIALTIES,

also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

^^ Covers and Fittings, Switch Bases^^ and Handles, Cut-Outs, Bell Boxes,

Annunciator Dials and Handles, Push

Buttons, etc.

We flaira to llannfacture TBE VERY JliTERIAL Wanted liy tbe Eiedric Trade. Send for Estimates and Prices.

THE FIBRONE MFG. CO.,
Ollice. 3.5 Tl'arren St. Fartory, 300 and 303 IHonree St., IKEn' YOBK

Cheaperthan Overhead Wires,
MORE THAN TEN TIMES AS DURABLE.

Guaranteed to stand a pressure of 100,000 volts when used for Electiio Light Mains.
AYri e for E tlmates to the

Bronhs Fii<lers;rnund TeleeraDlL Co.,S07 Walnut PlBce.JRoom 5. Phlladelpliia.

MAKE

Anything
IN Bras 5

TuRMEH Brass Works

LA5ALL&AV£

CHICAGO.

AU. SIZES

AND
QT]AI.ITI£S

HENRY C. EDDY,
MANnFACTURER'S AGENT,

Electrical Goods and MacMnery,

Room 22, 170 La Salle St , CHICAGO.

MICA
Fop Electrical Parposes.

EUaENEMUNSELL&OO.,
218 Water St..New York.

FRANK T. BROWN, Late

PRINCIPAL EXAMINER ELECTRICITY,

D. S. PATENT OFFICE,™-"-

Bntterwortli, Hall, Brom & Smitli,

Patent JLttomeySf

25-26 HONORE BUILDING. - - CHICAGO.

Two complete sets ot U. S. Electrical Patents.

FOR iSaXjXS.
One SJj^xlO Armtngton & Slmms Auto-

mstic Enaine. *^
One 30-Light Fuller-Wood Arc L'ght

Dynamo aod Lamps.

A. L. IDE & SONS,
sPFtE?rc;FiEi,D. ii.r..

BUSINESS CHANCE.

WANTED.
To place, at a bargain for buyer,

within 30 days, a Steam Engine and
Boiler pipnt. No real estate.

Address,

"CODAC,"
Care of Western Electrician".

I AMP SnPITFTQ '"Ok sale CHEAP.
LHIIir tiU(J^LIO -nre have ahont 100 new,
both Key and Keyless Saw>er-Man Lamp S- cVets.
Will aeli lot very cht'ap. Addre p "SOCKET,"'

Western Electriciak,
Cleve'and Office, 1^ Sup. rior Street,

.>*«

CROGKER-WNEELER
PERFECTED MOTORS.

^'ery Slow Speed—Full Power—Perfect Kegrulation
Forfft-d Fields, Let into Base - Self-Oiling

Bearings -Seif-Centerins Bearingrs—All
Sizes Both A.' c and incandescent

—For AU Power Piirptjses.

Acknowledeed by the Leading Manufacturing Companies o be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

^430-432 WEST 14TH St., NEW YORK
S. S. WHEELER,

President.
F. B. CROCKER,

VJce-Preet.

NO LOSS OF CANDLE POWER.
FOE PABTICDLABS WHITE

THE SUNBEAM INnANDESCENT LAMP CO.. CH'CAGO, II L

ROOT'S WATER-TUBE BoiLER.
SAFE. ECONOMICAL DURABLE

AK EXCELLENT

Electric Plant Boiler.
"^ Adopted by theEriis^n Electric Light
=^ Compafties at Philadelphia, Detroit. St.

R01T SECTIfNAL SAFFTY &OILER.

Paul, Colnmbus and Cincinnati ; al;0 the
Brnsh Electric Light Co., of Louisville,

and others.

ABEBDROTH « ROOr MFG. CO.,

28CliffSt.,New York.

BRANCHES: Boston, Philadelphia.

Xew Orleans, Dallas, Rochester, Cincin
nati aad Chicago.

i-ON'^i
INSULATED WIRES AND CABLES,

Electric Light, Telephone, and Telegraph,
^Por u^erlal, Su'bxxiax-lxi.e, azxd TTxxdex'Sx-O'U.zi.c]. TTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOX.

internaV^nal OKONITE COMPANY, Limited, - - 13 Park Row, NEW YORK.
BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, San Francisco, London and South America.
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Established in 1861.

B. BTXGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD ILSCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH 8T0RE-

2134 Michigan Avenue.

Standard Electric TEST INSTRUMENTS
AMMETERS and VOLTMETERS

For I>irect nml Altcrnatins Currents.

QUEEN'S
NEW PORTABLE

COMBINATION TESTING SETS
"Vyitli O-a-l^a-nometers.

^[^We pay special sttention to rpcalibratiog Ammeters and
Voitmeters.

Send for Catalogue 1--GG of Electric Test InBtnimente.

k CO., PHILADELPHIA.

tXTRODrCIVf; FXTmrlT XEW PRHCIPIES.

r.l. Mir. B, ISO. THE OLD STYLE.

THE ACME lim: belt
IS MADE ONLY BY THE

Page Belting Company, Concord, X. H.
Branches : Tloston, Now York.CliicuKo, Sun

Francisco. Al-o, man u fact u vers of nil ilic

staple grades <»f Leatber Belting and I-iicin;;.

Send for Illustrated Catalogue—a valuable
treatise Kyi\ belting, Free.

SYNOVIAL DYNAMO OIL.
SECOND TO NONE.

Free from enm or actde. By refliterlng can be
used coDtinnallv. Adooted by the largest Elec-
tric Plants of the Weet:

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples.

YOU
make a mistake if vnu don't biiy your Electrical

Supplies Irorn f. A: i'., Clevelaiiu. u.

LOOK A.T TBESC: PRICES :

f2.0n Dry Eatteries. larno size, JO.K.'!; ¥2.00 Imii Box
Bells. :t-incli. 4Uc. ; 7r>c. ijronze push Biilluiis, 25c.; 25c.

Wood Push Buttons, assorted. 7c.; 50c. Switches, one
point, 10c. ; 40c. Bell Hangers' Staples, per lb. Sc.; %\m
Leclanclie Batteries, best made, 44c.; ?3.75Sparlt Colls.

8 Inches, ?1.50; $10.00 Medical Batteries, ^.50. Send
for Catalogue No.ii.

Fletcher & Fletcher Electric Co., Cleveland, 0.

Onela-light 50 Yolt Dynamo
One 25-light 50 yolt Dynamo
One 50-light 50 volt Dynamo
One 75-light IIOtoII Dynamo
One 100-light 110 volt Dynamo
One 150-lighl 110 volt Dynamo
Inchiding Lamps and Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

W. D. Saroknt, I'repldf nt. Joein A. Babrett, Vlce-Preeldent and Cons. Electrician.
£. n. Cutler. Treaeurer and Manager. Frank A. Perkkt, Electrician.

THE ELEKTRON MFG. CO.,
79 and 8 1 Washington St., Brooklyn, N. Y.,

'

MANi:FACTUttEB9 OP THE

PERRET ELECTRIC MOTORS AND DYNAMOS
Aulomallcally Regulated, Unexcelled In SImpHclly and Durablllly. Theonly Machines having

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

Lamiiatefl FieM Mapets
OF SOFTEST CBARCOAL IRON,

BY MBA.V8 OF WHICH

Higher Efficiency. Closer Regulation,

and Slower Speed

Ar4* o1>talnril tlian t« poiiallile
otlierwlN«.

Automatic Motors oi all elzes and for all pur.
poses. Automatic Dynamos

-i tor Incaniicscent Electric
-^- -^ LlKhllnH. Isolated Plants

" r Stores, Factories, etc.,

specialty. Molslurc-proot
Motont and D>'namoa for
ueo in Mines and damp
places.

S^a__^ aapi

Stllwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Eutirely prevents SCALE in Steam
Boilers. Catalogue on applicatioru

STILWELL&BIERGEMFG.CO.,

DAYTON, OHIO.

EMPIRE CHINA WORKS,
144 to 156 Green St„ Greei Point, Brooklyn, E, D„ N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Siritcli BaaeH. Cot-Oat Boxe., Cleats, Circuit Breakers,
Baahines, Knobs and other Insalators.

The tody of our poorta Is made non-condnctive. Our ware Is the most
denee and is coneeqiiently ihft most ron-abeorbent that can be prodDced.
being the TRUE flARD PORCELAIN.

C. B. HOLMES, WM . C. NICHOLS,
Preat. & Genl. Mgr. Secretary & Treasurer.

G. W. GRIFFIN,

Superintendent of Construction.

•p-EL^Ei

HazeltOD

Tripod

Boiler.

Is the quickest

generator of steam,

needs less repairs

than any other, and

is the most eco-

nomical boiler in

use.

Address

\i\\i Soilsr So.

170 TWENTY-SECOND ST.,

CHICAGO, ILL.

F0REE(4a)BAIN,
9 84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large DynamoB and Motors for Special Work
boiit 10 Order. Coal Mining Hanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

TKWeWNtCo

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers

AS A METALLIC INSULATOR
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO.. Cleveland. 0..

OiTereifs new AUny Silver ilrnnze. Three times
the reBlstJince of'Uerman -Sl.ver gaarsntted
Culor, etrenpth, toiigbneep, cae'ine qualitieB, uU
su.'erlor to German Silver. ('ostB iees. Fur-
niehed in ingots oi casllDg.

MANUFACTURERS OF AND DEALERS IN

Electrical instruments and Supplies.

J

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

E'ectric Light and Street Railway Goods a Specialty.

»KSn FOR CATAIiOCitJK AND SPRCIAL. PRICES.

ELECTRIC MERCHANDISE CO.

Standard

Devices

for all

Systems.

CATALOGUES

11

ildams St.,

Chicago.

General Manager.

ELECTRIC RAILWAY SUPPLIES.



November i, 1890 WESTERN ELECTRICIAN.

VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEI^E*BRAXED M^AXSK M'HEKIj as particularly adapted to their use,

on account of its remarka.l>ly steady motion, nicrli Speed
and g-reat Efficiency, and larp^e Capacity, for its diameter,
being double the Poorer of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-
ful effect srttaranteed.

SEXO FOB CATALOGUE AXD PARTICITIiARS.
Our Horizontal"Victor" is highly recommended, as no gea.; are required,

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12-inch VBCXOKXURBII^ES arranged on a horizontal shaft with Cast-Iron Flume, Draft

Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

-^ ^ AOnnN CO., MAKERS OF HIGH -GRADE

BLECKERT & NELSON,
MANTTPACnjBEES OP

Electric Light and Combioation Fixtmes,

We make a ppecialty of farnlBhlng the trade with
Electric Brackets, Electroliers, Portables, Com-
bioation Brackets, and small fixtnres of all kinds.
Being manafacturerB we can give lowest prices.

OFFICE AND PACTOBT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

E

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, NIO.

NGINES
Completi

NGLISH. MORSE & CO.

WM. S- TtrBNEB. J. LB8TBE WOODBRIDGB.

WOODBRIDGi: & TURNBR^
Electrical Engineers and Contractors.

COalPIiETB EqCIPSIBHT OF EIiECTBIC BAJLLi^VAYS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Bnbmitteci,
74 CortXa,xx<5Lt Stx-eet:. ^Te-c^r "Vorls..

ELECTRICAL WOOD.

Telegraph
Telephone
Electric liight

C. H. HOLMES & COT,
Boom 410, Coni'I Bltl'K. St. Louis. Mo.

[ CROSS L ARMS

LAWIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St„ Boston, Mass.

Incandescent Lamp Go,,
l9l2--l9l40liveStreet, St. Louis, Mo.,

MANinPACTUKERS OF

IHCAHDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send US a trial order. Satisfaction Guaranteed.

^3a.l-y IVEct'Xi.'u.fa.otxi.x'ex-is of X'-ure C}oi>i3er ^eaaixsex-eoL for

Brush Copper, Cofflmutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Office and Factory, NORTH EAST, PA.
Fastem Sales Office. 35 Broadway. NE'W TOBK.

'Western Sales Office, 225 DearboTn St., CHICAGO.
NoTth VPestem Sales Agent. G. W- 'Willisms. DETROIT. HICH.

^OLIIIES, BOOTH & HiLYIDEITS,
FACTORIES: WATERBURT, CONN.

MANUFACTITBJBBS OF

SARZS AlffD INSUlMATEn TTITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K, K/' LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establisliinent is not Controlled by any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the intimidating medium
of DE<.E3:B.^l'I7£I&I, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE ^W^ORKS,
No. U26 CALIOWHILL STREET, PHILADELPHI i, PA.

Electrical Testing; Apparatus manu-
factured to order, repaired or

calibrated.

WESTERN ELECTRIC COMPANY, NEW YORK.

The New American Turbine Water Wheel.
PASTIOULABLY ADAPTED TO DEIYING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

Cpun CnR PATAI flPIIF I'lnstratlng various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, O.
SUCCESSOHS TO

STOUT, ]niI.IilS & TEMPIiE,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic o<

the Past, that vanislies before the new

"Triple" Carbon Lamp
ADAPTED FOR ALL DAT OR ALL HIOHT LIGHTING,

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Send for Fitethkk Particulars to the

SPERRY ELECTRIC CO..

105 to 207
CANAli ST.,

CHICAGO.

SPEAKIN& TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS,

W. R. OSTRANDER & CO., "Bli
2 ( , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave, Brooklyn, N. Y.

^^^ Send for New Catalogue, out August 1st.

'"'EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

£]l£GTRICAL supplies
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALORTIR-
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ADVANTAGES of the EVANS SYSTEM of DRIVING DYNAMOS.
ECONOMY IN ROOM.

No losj of room by reason of long lines of belling. All the space is madf available.

More than double the number of dynamos can be put in the same space than by ordi-

nary belting. In the erection of new stations, or the increase ot

old. an immense saving is realized.

EFFICIENCY.
There is no slip. Consequently there is less loss ot power in

transmission, and a steady light is obtained. There is also less

pressure on the bearings than by ordinary belting for the same
amount of power.

SAVING IN BELTS.
Belts cost less than one-tenth of ordinary belts, and last over

twice as long. The saving in belts alone nearly pays the royalty. T-

SIMPLICITY AND COMPACTNESS.
The dynamo pulley is placed in immediate contact with the driving pulley. No expen-

sive clutches or complicated belt holders are necessary. The Evans Friction is a perfect

clutch in itsslf.

PERFECT CONTROL.
Each and every dynamo can be stopped or started independently of every other

without slowing or stopping the engine or other motive power.

FOR POWER GENERATORS.
Where the load is intermittent and subject to sudden changes,

as in street railway work, the E\ans Friction adapts itself promptly

and effectively to the work without the "flop" or unsteady motion

of ordinary belting.

CLEANLINESS.
^^

The Evans System does away with long flying belts which

)^>--. carry a large amount of dust, and not only is the room cleaner

] but the bearings are freer from grit.

For SIMPLICITY, COMPACTNESS,
ECONOMY, EFFICIENCY and CLEANLINESS, the
EVANS SYSTEM surpasses anything yet devised for
driving dynamos.

J This Ad. will be changed \
\ Sept. rs. f Send for Catalogne "D" to TJie EVANS FRICTIONCONE CO., 85 Water St., Boston.

THE CONNECTICUT MOTOR CO.,

CONN.
OFFICE AND WORKS:

PLANTSVILLE, -

CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO SO HOE.se FOIATEE..

li'IRST-CI^ASS H'ORKMAXSHIP AXD HIGH EFMCIEXCY.

NEW YORK, 127 Fifth Ave. BOSTON, 32 Oliver St. PHILADELPHIA, 17 W. Sixth St.

HARTFORD, 14 State St. NEW HAVEN, 65 Orange St.

COKKKBPONDESCE SOLICITED WITH CENTBAL STATIONS AND INDIVIDUAL USEES.

John A. Roebling's Sons Co.,
AXja.x«rTTx^.^.oa?'oz«.E:xi.s o:f

BARE^ INSULATED WIRES
ALSO WESTERN AGENTS FOR

SAFETY INSULATED WIRE AND CABLE COMPANY'S

SEAMLESS RUBBER WIRE.
Of the many attempts during the last ten years to make a reliable RUBBER

INSULATED WIRE none has been so successful as that of the SAFETY IN-
SULATED WIRE. Investigate the merits of this WIRE and you will become con-

vinced of its great insulating qualities.

We Carry the largest Stock of the above Wires in the west at our

WAREHOUSE. 171-173 LAKE STREET. CHICAGO, ILL.
'I

Works, Trenton, N. J.

f P

GEO. C. BAItEY, Manager.
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THE BUTLER HARD RUBBER CO.,
' PeS8E<«t!i HrPEBIOR ADTANTAeilS IX TUB MANDVAGTITBE OF -

Especially in articles adapted to electrical industries, having obtained the sole right to manufacture HARD
RUBBER under the valuable Patents granted to WILLIAM KIEL.

All operations of saicing, cutting, turning and polishing our new standards of

fiU p p TP D ^\ ^\ A MQ TUD I
UM ^^ Can be performed with a large reduction in the -wear and tear of tools, and considerable saving of labor.** ^ ^ f * ^^ *^ ^*' ** ** *^ ^^ Our new standards are of a richer black throughout, not subject to change in color, are tougher and

more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
ijttill remain the most satisfactory and oheapent in the market, aneq.naled for streDcth, durability, iuBalation and resistance to acids.

HARD RDBBER GOODS OF EVERT DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOB SAIiB BY THE CK>-TRAL. EliECTKIC CO., CHICAGO.
tJ^a-r^ bXjTsu:bi3 i867.

FRANKLIN S. CARTER,
CHAS. M. WILKINS. } TRADING AS
E. WARD WILKINS. i- PARTRICK 8c CARTER,

MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

SOIiE PBOFBIETOBS OF THB

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST CALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Supplies for Hotel and House Wort 1 14 S. Second St., Philadelphia, Pa.
Catalogues and Discount Slieets will be sent to those In the trade upon receipt of application and business card.

THE STANDARD CARBON CO.,
CLEVELAND,

OHIO.
Manufacturers of Electric laight Carbons and'^Battery Material.

WE MANDFACTDRE MOTORS
THAT ARE

GOOD ONES
IF WE DO SAY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So wait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESIGN
MOTOR on the MARKET.

The Answer Will Gome Promplly
FKOII THE

'•)

BALTIMORE, M.D.,
Manufacturers ofArc and Incandescent Motors of All Sizes.

CHAS. H, COKE, Western igent, 103 Adams Street, Room 8, Cbicago, llliDOls.

S0\x mss '^
OF PITTSBURGH, Pfl.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

SHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL, CLEAR. ETCHED, ROUGHED, ETC.

ADAPTED TO ALL, SYSTEMS.

729 BROADWAY, NEW YORK. 4;
(Cor. WAVERLY PLACE), and /t'-^

43 SIXTH AVE., PITTSBURGH, PA. 4
'
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TRADE MARK*

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in Everything EIaZSCTRICAIm.

0M.j.ijjy...
suTiiEiiii aECmiML SUffLT CO., «.;".,, ST. LOUIS, MO,

BERNSTEIN ELECTRIC CO.

INCANDESCENT LAMPS
—FOR

ARC-LIGHT CIRCUITS.

SIMPLE . RELIABLE. DURABLE.

The only safe socket for series lamps, and the only

socket having insulathig material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVENUE,

CHICAGO OFFICE.

Barnes' New Sensitive Drill
Speedi from to 1600 revolutions without stopping the machine or shifting belts.

190 Fifth Ave.. GEORGE CUTTER. Agent.

This new sensitive drill embodies
principles not found in other tools of
its class, is simpler in construction
andmore effective in operation than
any sensitive drill in the market.
The speed of the drill spindle can

be increaseA or diminished, in-
stantly, or the motion reversed
without stoppiiifj the machine or
shifting belts.

Jifore or legs drivtnff power
can be applied to the drill spindle, as
the size of the drill or the nature of
the work maj- demand.

We claim for this drill superiority

both in simplicity of construction,

which renders it less liable to derange-

ment, and in effectiveness of opera-
tion, on account of the variation of
speed and power being so completely
under the control of the operator,
whereby all the adjustments are made
with the least possible loss of time.
It is smooth and almost noiseless in

operation, and entirely free from the
\nbrator>' motion commonly found in

drills of this class, where the spindle
is driven by belt.

Sold subject to trial, with single or
multiple spindle. Send for Catalogue.

W. F. & Jno. Barnes Co.
ROCKFORD, ILL.

Address, No. 761 Kuty Street,

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Hablrshaw, Safety, and E. E. Wires; Poles, Cross-Arms, Pins, Brackets and Insulators.
Electric Railway and Electric Lighting Supplies of all descriptions.

XGELSIOR ELECTRIC
HAHDFACTDBEBB OF

Arc BHil Incandesceflt Apparatus
FOR LIGHTING,

Arcilncandescent Motors,
Electro-Plating and Electro-Deposition Hacbines.

Distinctive Features

LIGHTEST WEIGHT, LARGEST OUTPDT, LEAST POWER REQOIRED,

HIGHEST EFFICIENCY AND LEAST FLOOR SPACE.

MOST PERFECT AUTOMATIC REGULATION.

The New Arc Lighting System of this Company is the MOST

SIMPLE, PERFECT and ECONOMICAL on the market.
For estimates and other information, address:

WESTERN OFFICE:

No. 425, THE ROOKERY, CHICAGO, ILL.

NEW YORK OFFICE:

115 BROADWAY, NEW YORK.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stoclc.

Over 10,000 :^IotorM in artnal opcrntion.

f^.A-SO' OTJTaPITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment ot Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

HEW ENGLASD OFFICE, 63 Oliver St., BOSTON. FHIL&DELPM OFFICE, 38 S. FoDrth St. CHICAGO OFFICE, Phoenix Bnlldliig.

C. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

JOHN STEPHENSON CO.,
L.HS^ITEID,

ZTEW irORK.

STREET CARS
-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.

Edison Manufacturing Co.,
EDISON-LALANDE BATTERY.

(UNDER AUTHORITY OF THOMAS A. EDISON.)

-MANlJFACTrKEBS OF-

Primary Batteries for Tele-
graph "Mains" and

"Locals,"

Electric Motors, Telephone
Transmitters,

Electro- Plating, Electro-
Medical Instruments,

Annunciators and Burglar
Alarms,

And all Classes of Closed and
Open Circuit Work.

ATORS.

.ave sold to
Baltimore,
•^railways.
liifct th3ir

»B .the

"jjtes.

Ited

EDISON-LALANDE BATTERIES IN THE WESTERN UNION
BUILDING.

The recent fire in the Weetorn Union Building in thia city, as
onr readers are aware, completely wiped out the battery
plant, including both mains and locals. Recognizin)» tho
value of the Edison-Lalande Battery, especially for local work and
its superiority over the ordinary blue-stone cell for this purpose,
the Western Union Company late on Saturday afternoon, the day
after the ilre, ordered twenty cells from the Edison Manufacturing
Co. It was too late to get anything expressed that day, but with
his characteristic energy, Mr. James F. Kelly, general agent of
the company, had the cells brought on from the factory by
wagon, accompanied by Mr. Gladstone, superintendent of the
factory, who set them up in the Western Union Building that
same night.

On the following,day 50 more were delivered and since then
about 2S0 cells have been set up. These have replaced over 1600 cells
of ordinary blue-stone battery, which would have been necessary.

The rapidity with which the Edison-Lalande battery can beset
up and its immediate readiness for maximum work were thus
brought out with great prominence on this occasion, and the
promptness of the Edison Manufacturing Company in meeting the
djmand made upon them was no doubt appreciated by the
Western Union authorities.

NCANDESCEKT LAMP.

%{.^nd 1914 Oliv

JAMES F. KELLY

Hlionld keep, these Cel
vicinity, commnii

Ceneral Sales

All dealers in Electrical ^applies keep, or slionld keep, these Cells in stock. II nnable to purchase from dealers in yonr
vicinity, commnnicate with

P
Ae;ent, 19 Dey St., NEW YORK.
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DERIVATION OF PRACTICAL ELECTRICAL UNITS.
By Lieut. F. B. Badt aot) Peof. H. S. Caehart.

F=>F=2E:r=> .A^iZD, :p's

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniellj von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Single Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, III

Ad]a.lAt'u.x*e Izioci,xi.<:a.escerLt

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We Will Send Free. Catalogue E.

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,

And how to operate them. Any intelligent boy can
operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

ELEMENTS OF ELECTRIC LIGHTING.
BV PHUiIP ATKINSON, Ph. 3>.

260 Pages, Cloth Bindine, Illustrated, Price $l.50.

This book is an elaboration aind revision of the popular series o\ articles which ran through the
Western Electrician under the same title. It treats' of: Principles of the Dynamo; Alternate
Current Dynamos ; Direct Current Dynamos ; Electric Terms and Units; Electric Measurements
The Arc Lamp; The Incandescent Lamp; The Storage Battery; Electric Distribution.

Sent, postage prepaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,

G fjakeAide Balldins:* Chicaeo

George P. Barton,
LAW OFFICE,

225 Dearborn Street CHICAGO, ILL

PATENT AND TRADE MARK CASES.

ELECTRICAL WORDS, TERMS \ PHRASES.
T^TT ZZXaTTCXST O". coxTS'Foiia-, A.. Tsa..

656 Pages. 397 Illustrations. Cloth Binding. Price, postage prepaid, to any part of the world, $2.50.
This Dictionary 'ncludes closeTipDii 2,500 distinct Words, Terms or Phrases. Each

of the great classes or divisions of electrical investigation or utilization comes under
careful and exhaustive treatment. - For some reasons it deserves rather to be
called an Encyclopaedia than a dictionary.

The Sclieme of Treatment is as follows

:

1st. The words, terms and phrases are invariably followed by a short, concise

definition, giving the sense in which they are correctly employed.

2d. A general statement then follows of the Principles of Electrical Science on
which the definition is founded.

3d. When, from the complexity of the apparatus, or from other considerations,
it has been thought desirable to do so, an Illustration or Diagram of the apparatus is

given.
4th. To facilitate study, an elaborate system of Cross References has Ijeen adopted

so that it is as easy to find the definitions as the words, and aliases are readily detected
and traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the
end that while the definitions and explanations shall be SATISFACTORY TO THE
EXPERT ELECTRICIAN, they shall also be SIMPLE AND INTELLIGIBLE to

those who have had no training at all in electricity, or are novices In the art.

ZSIiZSCTRICIAIff PUBXiISHING CO.
e ,£ISII>SI "BXJIXSD^XSGr, :zo.A.o-o. xx<3:jxzia-<3xs.

THE HEISLER PATENT LONG DISTANCE
INCMDESCEin ELECTRIC LICHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

^"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Sp'cially adapted for Street, Commercial, and Domestic Illumination from Central Stations. Plant may be located
where power can be secured Cheapest, even if miles distant from the Lighting. Safety, Reliability, and Financial Success
fully demonstrated. Plan of Wiring the Simple t. Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy

and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Lite without Blacl^ening. Greatest Production of Candle
Power per Horse Power, Dynamo Self-Contained, and Perfectly Automatic.

SEKD FOB CIBCITIiAB. CORBESPOnlDEKCE 80I.ICITKD.

809-8 1 7 South 7th Street,

ZSIiKCTRIC IiIGHT CO.,
ST. LOUIS, MO.
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THE REYNOLDS

[MPRDVED Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record in

this field which cannot be excelled.

IX H XmXVU^lXD 70K BOONOI(7 OF FUEL, BEaXTLAXIFT Ol
Konoir, aud ousabtutt in i7«a.

SOLB BXJII.DBRS

Write for onr Cataloienet^

EDW. P. ALUS & CO.,
aeuANce works. MILWAUKEE, WIS.

MaDnfactnrere of and Dealers Id

Pulleys, Ceara, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 4I M 43 SOnTH JEFFERSON ST.

PRIMARY BATTERIES
For Household, Experimental, Scientific

and other Purposes.

JAMES H. MASON,
MANDFACTDRIN6 ELECTRICIAN,

Electric Specialties
WE MAKE

Electric Supplies Under Contract

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avehue, Brooklyn, N.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligbting.

GREAT IMPROVEMENTS.

Onaranteea as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

.[EPAIRED# REWOUND

LECTI^lC^jQ; CiNGif^NATi, Ohio.

"^"'^

T) T^
•^'"^^''-

DVH/^/wo F\6FAif\!HGSc Jobbing

Jones OfVPStLECTI^lC^^Gv^ Cingihnati, Ohio.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR
C
O
M
P
O
u
N
D

S* PHI P^^Awl
'^trnSn^A^J^^^
^SMM ibBbB SfiSf^^^^^MK"'

WESTERN POWER CONSTRUCTION CO.,
rw«»BHPowpii»r» Bor.fr»Tf«f». 144 ADAMS ST., CHICAGO.
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THE SCHUYLER
-SYSTIEIv^i: OIF-

ARC LIGHTING
CONTAINS THE FOLLOWING IMPORTANT FEATURES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof againsta burn-out.

A Pure White Steady Light.

MSCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

W. N. HoBAET, Pres't. L. O. Maddctx, Vice-Pres't and Treas. J. H. EiCELzasHorp, Snp*t.

J. C. HoBABT, Sec'y-

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Power. K Gompoflnd and YaMess.
Host perfect regrnlation

ever obtaineil.

NO SMAll PARTS EEdUIKING REPAIES.

NO ECCENTRICS.

NO STDFFING BOXES,

NO PISTON RODS.

INTERNAL FRICTION A HIRIMDM.

ALL PASTS INTER-

CHANGEABLE.

fFBITE FOB
CATALOGUE.

The engrine is perfectly balanced ana self contained; all Tvearing sorfacea
are exceptionally larg:e, making: it tbe most perfect lilgb speed engine built.

THE TRIDUPH GOMPODND ENGINE CO.,
SOLE BUILDERS,

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution,

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: 115 BROIDWAY, NEW YORK,

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rooliery BIdg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRSS^R & CHALMERS. Agents. Salt Lake City. Utah : HMena. Mont.

.
I,||CL^NCH& BATTERY CO. >

ij^-feoj^ GOLD n£BAb FOR, ELEGTRIG BAPTEHlEI).

Trade Mark Registered

For 20 years tlie superiority of the Gonda Trade Mark Batteries has been recog-

nized all over the world In repeated triumphs over all competitois Beware of

imitations. "When you buv a cell for Telephones, Call Bells, Electric Clocks, Gas
Lighting, Burglar Alarms, Medical Batteries, Etc., Etc., be sure that it is marked with
the word Gonda.

The LECLANCHE BATTERY CO., NEW YORK.
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Thomson-Houston Electbic Cy
Embodies all the Essential Requisites of a First-Glass Equipment.

THE ONLY SYSTEM FDLLY PROTECTED AGAINST LIGHTNING.

CompanieB desiring Centre Pole Construction should see the Indianapolis Plant, illustrated below.
Also Washington, D. C„ Rochester and Brooklyn, KT. Y.

Citizens' Street Railway, Indianapolis, Ind.—Thomson-Houston System.

THE THOMSON -HOUSTON PERFECTED SNOW SWEEPER
IS NOW KRADY FOR DELIVEKT. IT WA9 UHRD BXCL.IT8IVRL.ir BY THE WBST £MD COUPANY OV BOSTON, L.A.ST

WINTE:B, ANDIHFUI.L.VI>'I>OR«El> Br THE U, AND OTHER CO 1IPANIE8 WHO HAVE CREDIT.

Illustrated and Descriptive Circulars cheerfully furnished on application at any of the following

BOSTON, CHICAGO,
148 Adcl3.lsci.xi. ^^-\7-e.

ST. PAUL,
•iOS Sltaley Street.
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Knapp Electrical Works
Creneral ITirestern Agents

Perkins Electric Lamp Oe.

ALL CAMPLE POWERS,

TO FIT ANY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

IFOR

TELEGRAPH,
TELEPHONE,

ELECTBIC LIOHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK- TAPE,

GRIMSHAW SPLICING COMPOUND.

ELECTRICAL SUPPLIES OF EVERY DESCRIPTION.
-"WE CAM. SPECIAX ATTENTION TO-

THE DIAMOND

SWITCH AND FUSE BOX.

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

p Franklin St. CHICAOO, ILL.
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CfliC^cjs.

Try Them. Lamp Cord,

Universal Cas Attachment.

The Bradner

Adjustable

Hanger.

HABIIiSHAW.

The best rubber covered wire.

SHIELD BRAND.

The best weatherproof and
only moistureproof line wire.

THE AJAX.

With Cover
Removed.

In Operation.

The BEST and only reliable

dry battery.

FUSE WIR.

Hablrshaw Duplex
Fixture Wire.

Guaranteed and accurately

determined.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL NIGHT ELECTRIC LIGHTl.

All other devices are crude, expensive, and unsatisfactory.

m MI EIECTIIU COHUN?
Has established its broad foundatioa patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them, on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES-

CARBONS FOR ARC LIGHTING,

ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
MAKUFACTliRERS OP THE

Slatterif InductioH System of Long Distance
INCANDESCENT LiaHTING-,

.A.i^x3 T:iam

Wood Automatically Regulating Arc Lamps and Dynamos.

vS
WOOD ARC DYNAMO.

MAIN OFFICE:

FORT WAYNE, IND.

BRANCH OFFICES :

NEW YORK, - - . 115 Broadway.
CHICAGO.
PHILADELPHIA,
PITTSBUKGH,
DETROIT, MICH,,

186 Dearborn St.

907 Filbert St.

- 533 Wood St.

- 57 Gratiot Ave.
SAN FRANCISCO, 35 New Montgomery St.

TORONTO, CAN., - 138 King St. W.
DALLAS, TEX., - - McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., - AND - DROOKLYN, N. Y.

The Consolidated Electric Storage Co.,
tut*\in,n,nii»tf**MANUFACTURERS OF^^uMin^W*«f*i#*U>kfu>i«'«<'tan^ *

THE jrULIdN
ELECTRIC STORAGE BATTERY.

Exclnsive licensees for the whole of the United States of the Storage Battery Patents of Charles F. Brush [lately owned by the

Brush Electric Company], and sustained by the Circuit Court of the United States.

Electrical Accumulator Company vs. Julien Electric Company, 38 Federal Reporter, 117.
Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679.

BATTERIES ^sb LIGHT^ POWER,
Sold a,* X*x>loeiB «o Xjto-<o^ as to X>efy Oc3Xi3.x>etltlozL.

For Agencies and Licenses apply at the Company's Office at

All other inquiries, more especially those in relation to Purchase of Batteries, should be
addressed to the Philadelphia Office of the Company.

926 Drexel Building, PHILADELPHIA, PA.
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"Ajax Switches 99

In all Sizes, for any Potential,

Single, Double and Treble Pole

SIMPLE, CHEAP, INDESTRUCTIBLE.

CORRESPONDENCE SOLICITED.

C. S. VAN NUIS,
74 Cortlandt Street, New Yorl(.

AreYouWorkin'
ELECTRIC RAILWAYS? :::

The Standard Underground Gable Co., "TupEm^TRUNEOF

Insulated Wires and Cables.

THE HOLTZER-CABOT ELECTRIC CO.,
MANrrPAOTDKBRS OP AND DEALERS IN '

EVERYTHING ELECTRICAL
SEND JCOK SSe-PAGC: GATAI.OGCE,

111 Arch Street, BOSTON, MASS.
^pcriii iri:nriFX- < GLOWER & HARRIS, Dillas, Texas,ifto/zit /ioc»i,;to.

-J
^^.^ Seilees Electrical Woeks, San Francisco, CaL

A fnll line of our mannfacture can be found at onr Agencies.

ACNOLIA
METAL.

CHICAeO. PITTSBURGH. NBW YORK.

THE MAGNCLIA ANTI-FRIGTION METAL CO.

CmcAOO, Aug. 6, 1890.

74 Cortland Street, New York City.
GENTLEMEN:—Some months elnce, we had a great deal of difflcnity with, onr Ball Engine

rnnning with bearings hot, and used a great deal of oil without causing the bearings to become any
cooler by increasing the amount of oil used upon the bearings.

The Bail Engine is 100 H- P., 14x13 inches. -.^TO revoIulijnB per minute, and carries 90 Iba. eteam
pressnre. Bearinge, 4j3-in. diameter by 4 In. length. There Is but 1-33 in. play allowed in the bear>-
Inge, and makes a very close fit.

We have had the most excellent leBuIts from the nse of your Magnolia Metal, and could not ask
for better eervlce. We trust that this report will De esoliclt and pleaeine to you. We remain.

Tours truly, THE WESTERN LIGHT & POWER CO.,
By W. M. Talcott. General Manager.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Tie liia-BnIilief and Untta-Piirclia Insnlaig Go

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megotiinsper mile.

Absolutely Pure RireBrR Cables,

Concentric Cables, any millage. Flexible
Cords, SilKj Hemp, Cotton, Dynamo
Wires and Cables, v^ry pliable. Every
variety of INCANDESCENT Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and TAvo-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables of High insulation

and Long Life, all millage.

WM. M. HABIRSHAW, F. C. S., Gen'l Mgr., Offices: 1 59 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Mammt
Cores to any Millage
or Specification up to
9,ooo Megohms per knot.

Two -Circuit Conceh-
TRic Cables, both dp-
cuts, 9,000 Megohms pef
knot.

Navy Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber oor-

ered, for Marine Work,

PLIABLE Cables, for

Search Lights.

Insulated Wires and Cables.
TXie acknofrledced Standard, for durable and. tiJgb In-

sulation. Kts merits proved, by a record of over quarter
of a centnary. Adapted to all electrical parposes.

CELEBRATED KERITE TAPE FOR INSOLATING JOINTS.

Electric Light and Power,
Telegraph and Telephone,
Railway and all other
Branches of Signaling^

ALL SIZES
Lead Encased Wires.

Aerial Use.
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations

GEORGE B. PRESCOTT, Jr., Gen. Ag!., 16 Dey St., New York.

Western Electric Co., Chicago, lU., Sole Agents- for the West.

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Bods, Sheets, and Plates.
c b b a

m^sm'^"^
CUT SHOWING STILE OF INSULATION.

a,—Copper Wire. ij. b.—Two Pralds, saturated with Fli«-Proot Insulation, c.—Braided Cotton, saturatnl

'^Yp?r\™^b7Ne"w'VTr"/Bo"^d o?™re'"nVwriteis. Samples fumlshea upon appUcatlon. PnreElectrtc

Copper Wire, bare and covered, of every description.

....^or-xn^uo I 19 and 21 Cliff Street. New York, FACTORIES:
WAREROOMS:] j^3*"3"„/,35 wabash Ave., ChicagoJIL ANSONIA, CONH.

EDISON GENERAL ELECTRIC CO.

Mm
FOR PRICES

^

:~jBt
Lamps.

SEE PAGE 8.
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THE THOMSON-HOUSTON ELEOTRIC CO.,
Arc and Incandescent

£lectric

liigliting Apparatus.

020 Atlantic Ave.,BosTON, Mass.
148 Miohiifan Ave , Chicago, III.

115 Broadwav, New York, N. Y.
215 W. 4'h St., CiNcixxATi, Ohio.

N. Y. Life Ins. Bldg., Ka.vsas City, Mo.
1 1 5 N. Sd St., St. Louis, Mo.

15 First St., San Francisco, Cal.

£lectric Railx^ay

Eq^nipnient.

£lectric Motors.

A REMARKABLE GROWTH.
[From tlie Ekclricd WorU, Xew York, March 20tli. 1889.]

£lectric Iiighting by Gas Companies.*

In Progressioe Age for October 1, 1888, was published a list of gas
eompanies operating electric lighting plants; in the present number we
repeat the list, with the most complete additions and corrections it has
been possible to obtain, down to the hour of going to press. The former
list was far from being complete, notwithstanding every effort was made
to hare it so, and there are undoubtedly numerous omissions from the
present one, though it is beyond question more nearly perfect than the
other.

From the list published last October it appeared there were at that
time 153 gas companies operating a total of 13,834 arc lights, of 13 dif-

ferent systems. The list now published shows a total of 266 companies,
operating a total of 21,313 arc lights and 55,890 incandescents. The
number of different systems represented is 21. The systems and number
of lights of each in use by the companies represented in the list are as
below. But it is pertinent to state here that some companies in the list

b«ve failed to furnish us either system or number of lights, others operat-

ing two, three or four different systems only the aggregate number of

lights. Taking the figures as they stand they make this showing:

System. Arc.
11,084

Inc.
8,828

27,710
10,256

2,875
4,425

"250

7;6

fdo
300

55.890

Total.
19 910

Brush 8,tlM 3,964

Edlaon
1,813 4,688

734
Ball
Western Electric

613
. . . 566

613
816

Indianapolis Jeoney
Fort Wovne Jenney
Jenney (Ind. or Pt. Wayne not
Van Depoete

specified)

794
18)
3-'4

285

794
9S.'>

3a«
285

aj
Helnler 500

159 459
Sperry 130 130

90 90
60 60
30 SI)

Fuller ... . 10 10

Total .. .. 21.313 77.203
Grand total of Arc and Incandeecent Ughte, 77,203.

This exhibit is an evidence of the rapidly growing conviction on the
part of gas companies that the proposition, which it is well understood
^^ogressive Age was first to advance, that gas and electric light supply
should be entered into by gas companies, is unquestionably correct, and
it is safe to predict that a republication of the list six months whence will

see it again doubled.

•Frogreistive Age, March 15, 1889.

[From the Electriad World, New York, June 14th, 1890]

Electric liighting by Gas Companies.

From Brown's Gas Directory, noticed by us last week, we gather
some interesting statistics of the increasing use of electricity by gas
companiesthroughout the country. We have previously referred to ihese
figures, and now take pleasure in presenting them in full. In the follow-

ing table will be found the number of arc and incandescent lights now
run by gas companies, with the system adopted

:

System
Thornson-Houeton.

.

Brush..
Westinghouse
Edison
American
United States
Schuyler.
Ball

Arc.
lt),927

0,090
321

Inc
4&.055
4,259

49,"ti7

13,663

Western Elec.ric .._ _

Fort Wayne i,

Van Depoele.
Waterhouse
Heieler ....
Remington,,
Sperry
Excelsior. ..,

Hochhausen.
Weston.... ,

Fuller
Reliance...
National

,

Bem6t«In
.

1,537 175
632 6,141

1,>66
962 6
788

1,758 8,005
450
287

3,815
129
160
205 30
70

138
JO
30

1,000
215

Total 31,558 132,7n

The Tery great fjrowth of this branch of the electrical industiy

during the past year is shown in the following figures:

1889 1890.
Number of gas companies operating electric lights 266 304
Number of different electric light Byetams used 21 23
Numt>er of arc lights operated 21,313 31,558
Number of incanaesceut lights operated 55,890 132,771

It is no wonder that JProffressive Age is moved to remark that

"The model illuminating plant of the future will be an establishment

that supplies gas and electricity for illumination; gas for fuel and power;

electricity for power, whose management industriously pushes sales of

stoves and other gas-consuming appliances." The gas-works of the

future, brother, will furnish non-illiiminating gas for electric light

engines.

The following table, which has been compiled from the data obtained from the clippings reproduced above,
requires no explanation or comment, and THE SYSTEM which is being used more generally by Gas Companies than
AI<I< OTHER SYSTEMS COMBINED can have no better commendation than this fact, when it is considered that
Gas Companies, in buying electric lights, look

FIRST. For a system that CAN NOT BE APPROACHED in point of perfection, so that they can always offer

better lights than their competitors.

SECOND. For the MOST ECONOMICAL system, which not only insures them maximum profits from the business
obtained, but makes it possible for them to supply lights at a profit, at prices that would ruin their competitors.

THIRD. For a system that is ABSOLUTELY RELIABLE.
It will be borne in mind that these figures include only the sales to Gas Companies, and do not touch upon those made to

Electric Lighting companies, Water-works companies and private parties, aggregating 70,000 Arc and 278,000 Incandescent lights-

Total number of lights in use by Gas Com-
panies

THOMSON-HOUSTON lights by Gas Companies.

.

Number liglits of all otlier systems by Gas
Companies

Proportion of Thomson-Houston to whole number
of lights. ^./^.. ,'.

^ fi'^'

' r&^

Arc Lights. ncandescenl Lights.

March 20,

1889.

June 14,

1800.

Marcli 20,

1889.

June 14,

1890

21,313 31,558 55,880 182,771

1 1 ,084 16,927 e,826 45,055

10,229 U,«81 47,004 87.716

m, B9^.;,0;.- 15 7-1 or 33-9-10'.-

Lights in use as per clipping, June 14, 1890.

Lights in use as per clipping, March 20, 1889

Increase

Arc. Incandescent.

T. H. Sys-
tem.

All other
Systems

T. H. Sys-
tem.

All other
Systems.

16,927 14,631 45,055 87,716

11,084 10,229 8,826 47,064

5,843 4,402 36,229 40,652

52 7-10}{ 4Si<' .«10^ 86 8-10^
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Accumulator Co xxvili

Abendroth & Root Mfp. Co . .

Alesaoder, Birney & Chapln. sll

Allls, E. P. & Co xxli

American Electrical Works. . xv
Ansonia Brass &CoppeiCo.. i

Automatic Switch Uo vil

Baggot, E xvi

Bain, Foree xvi

Ball Engine Co
Barnes, W. F. & Jno ssl

Barton, Geo. P —-

Baxter Electric Motor Co xxtuI

Bernstein Electric Co
Bleckert & Nelson xvli

Brown, Frank T xv

Brooka Underground Tel. Co. xv

Brush Electric Co xxvii

Bunnell&Co., J. H
Builer Hard Rubber Co xx

0. B. &Q. R. R xvi

C, &. C. Electric Motor Co. . .
ix

C. & N. W. R. R. Co xvi

Central Electric Co si

Chicago E ectrlc Club xxii

Cleverly Electrical Wofks. . .
sMi

C. M. &St. P. R. R. Co xvi

Colburn & Co., I. W xvi

ColumbialncandescentLampCo xvii

Connecticut Motor Co
Consolidated Electric Stoiage

Co —

T

Contlnental Dynamo Co iv

Cowles Electric Smelting and
Aluminum Co ^^

Crocker-Wheeler Motor Co. . .
xv

Crosby Electric Co iv

Cunis Regulator Co .

Day s Kerite Insulation Co i

Dayton Globe Iron Works Co.xviii

Eastern Electric Cable Co xv

Eddy.HenryC xv

EdisonMfg.Co Jx

Edison General Electric Co.,—
Lighting Dept

Edison General Electric Co.,—
Lamp Dept U ^i"

Electric Construction & Sup. Co iv

Electric Merchandise Ci^ xvi

Electrician Publishing Gomp'y
xvi, xix, sxl

Eiectricai Supply Co xxvi

Elektron Mfg. Co xW
Empire City Electiic Co xvili

Empire China Works xvi

English. Morse & Co xvii

Eureka Tempered Copper Co. .
xvii

Evans Friction Cone Co xix

Excelsior Electric Co =

Fibrone Mfg. Co xv

Fletcher &F I etcher Elec'-rlcCo xv
Forest City Electric Works xx

Fort Wayne Electric Go xxviii

Gibson Gas Fixture Works. . .
xvili

Globe Carbon Co xvii

Great Western Electric Sup. Co. v

Greeley & Co., E. S xiv

Harmount, G. A vli

Hawkeye Electric Mfg. Co
;

Hazelton Tripod Boiler Co. . .
xvi

Heisler Electric Light Co
Hill Clutch Works xx

Holmes, Booth & Haydens xvii

Holme8'& Co.,C. H xvii

Hoi' zer-Cabot Electric Co i

Humphrey. H. H xiv

Ide, A.L. & Son... ., xv

Illinois ElecUic Material Co.... xiv

India Rubber & Gutta Percha

Insulating Co ^
Interior Conduit&InsulationCo. xiv

Ireson, Ch^. L
Jewell Belting Co xv

Jones Bro9. Electric Co xxii

Knapp Electrical Works xxv

Laminar Fibre Goods Co xvii

Law Telephone Co xv

Leclanche Battery Co xxui

Magnolia Anti-FrictionMetal Co i

Mason, James H • - • • xxi

Monitor Electric Co vii

Munsell & Co., Eug xv
MunsonBelting Co., Chas xiv

National Carbon Co iv

National Conduit Mfg. Co. . .

National Electric Mfg. Co x
NorthwestThomson-HoustonCo. vi

Noye Mfg. Co.. Jno. T xxii

N T. Belting & Packing Co.. .

OkoniteCo --• xv

Ostrander & Co., "W. R xviii

Page Belting Co
Paiste, H. T u."V^ ^^"^

Peckham Street-Car Wheel &
AsleCo vii

Partrick & Carter xx
Phillips El ectrical Works, E. F xv

Phoenix Glass Co
Pond Engineering Co xxi

Powell Co.. Wm
Pumpelly Storage Battery Co. xxi

Queen & Co xv

Roeblings' Sons Co., Jno. A... xix

Savryer-Man Electric Co xiil

Schleien & Co., Chas. A xiv

Schoverling, A xxi

Schuyler Electric Co xxiii

Shuliz Belting Co xx
Southern Electrical Supply Co. xx
Sperry Electric Co xvlli

Standsrd Electrical Woiks . . . xvi

Standard Paint Co xiv

Standard Ut derground Cable Co. i

Standard Carbon Co xx
Stanley & Hall xiv

Star Electrix Co vii

Stephenson & Co., Jno ix

Stiff, E. D. &Co xiv

Stilwell &BierceMfg. C\ xvi, xvii

St. Louis Electrical Supply Co. xxi

Sunbeam IncsndescentLampCo
Taussig, S xvi

Taylor Mfg. Co xxii

Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxiv
Triumph Compound Engine Co xxiii

Tripp Mfg. Co
Turner Brass Work? xv
Union Hardware Co xiv

United Electric Traction Co xsiii

United States Electric Lighting
Co xili

VanNuis C. S I

Wanted xv
Western Electric Co xviil

Weetern Electrlciao

WesternPowerConstructionCo. xxii

Westinghouse Electric Go
Weston Electrical Instrument
Co xiv

White, R. T iv

Wollensak, J. F xvi

Woodbridge & Turner. xvii

CLASSIFIED LIST.
A«*cainaiator0.
Bruau Electric co. -

CODBolidated Jliectric Storage Co
PumDelly Storage Battery & Elec
Motor Co.

The River & Rail Electric Light Co.

Alnmlnnin.
Cowlee Electric Smelting & Refin-
ing Co.

Annaneiators.
Central Electric Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
UreatWestern E lectric Supply Co

.

Gceelt-y & Co. E. S.

Holtzer-Cabot Electric Co.
Jooes Bros. EleciTlc Co.
Knapp Electrical Works. ,

Monitor Electric Co.
Oetrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Western Electric Co.

Anti Friction Metal.
The Magnolia Antl-Frictlan Metal
Co.

Turner Brass Works.
Arc liamps.

BrttBh Electric Co.
Electric Conetrnction & Supply Co
Foree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
Northwest Thomeon-Boaston Co.
Schuyler Electric Co.
Sperry Elecric Co.
ThomEon-Honston Electric Co.
Westinghouse Electric Co.
Western Electric Co.

Batteries.
Bunnell & Co., J. H
Central Electric Co.
Crosby Electiic Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GieatWestem Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.'
Lfclanchc ^lattery Co,
Mason, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,ueen & Co.
SchoTerling, A.
Southern Eiectricai Supply Co.
Star Electrix Co.
St. Louis Electrical Supply Co.
Standard Eiectncai Works.
Stan ey A Hall.
Western Electric Co.

Uatiery Jan".
Butler Hard Rubber Co.
Central Eli-ctric Co.
Electrical Supp'y Co.
Holizer-Cibot Electric Co-
Paririck & Carter.
Queen & Co,
Stanley & Hall.
Western Electric Co.

Bells, l&lectric.
Central Electric Co.
Empire Cltv Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Jfilectrlc Supply Co.
Greeley* Co., E.S..
Knapp Electrical Woika.
Miniior Electric Co.
W. R. Ostranrer &Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stanley &Hall.
Wolleneak, J.F.
Western Electric Co.

Bells, afaeneto.
Central Electric Co.
Empire City Electric Co.
Greeley & Co.. B.S.
Holtzer & Cahot Electric Co.
Enapp Electrical Works.
Paririck & Carter.
Standard Electrical Works.
Stanley & Hall.
StarElectrisCo.
Western Electric Co,

Belting:.
Evans Friction Cone Co.
Ireson, Chas. L.

Beltlne—continued
Jewell Belling Co.
Chas. Munaon Belting Co.
MaPOD, Jamea H._

N. r. Beltlne & Jfacklng Co
Page Belting; Co.
Schieren & Co., Chas. A.
Shultz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
Hazelton Tripod Boiler Co.

Books Rlectvical.
Electrician Publishing Co.

Bnrslar Alarms.
Central Electric Co.
Electrical bupoly Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western jllectric Supply CO:
Greeley & Co.,E. 8.

Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co., W. R.
Partilckifc Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See wire insulated.)

Cable Electric (See Wire Insu-
lated), Copper, ISheft and Bar.
Roebling''B sons Co., John A.
Standard Underground Cable Co.
Western Elertric Co.

Carbons. Points and Plates.
Brush Electric Co.
Central Electiic Co.
Electrical Supply Co.
Empire City Electric Co.
Globe Carbon Co.
Knapp Electrical Works.
National Carbon Co.
S andard Carbun Co.
Western Electric Co.

Cars, £leptrtc Bail way.
Stephenson Co., Jonn

CIntches. Friction.
Hi'l Clutch Works.

Construction and Bepairs.
Bain, Foree.
Brooks Underground Telegraph Co.
Electric Construction & Supply Co.
Enapp Electrical Works.
N. W. Thomson-Honston Co.
National Conduit Mfg. Co.
StifE. E.D. &Co.
Western Electric Co.

Contractors. Klectric l<ish.t.
Knfflae Plants and Blectric
BaLlwajs.
Brooka Underground Telegraph Co.
Brush El ctricCo,
Edison General Electric Co.
Elec ric Merctiandiae Co.
H. H. Humphrey.
National Conduit Mfg. Co.
Northwest Thomson-Houston Co.
Pond Bogitiesring Co.
River & Rait Electric Light Co.
Sperry Electric Co.
Thumsurt-H mston Electric Co.
United Electric Traction Co.
Westingh' -use Electric Co.
Western Electric Co.
Western Power Construction Co.
White, R. T.
Woodbridge & Turner.

C<»pper Wiren and Tapes.
American Electrical Works.
Aneonia Brass & Copper Co.
Central E*ectric Co.
Edison General Electric Co.
Electrical Supply Co.
Gipat Western Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonlte Co.
Phillips, Eug. F. Electrical Works.
Roebling'Sj Jno. A. Sons Co.
Standard Elec.rlcal Works.
Stiandard Underground Cable Co,
Western Electric Co.

Cross-Arms.
Central Elec»rlc Co.
Electrical Merchandise Co.
Electriral Supply Co.
Great We=tern Electric Supply Co.
Holme-, C. H. & Co.
Illinois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co

.

Southern Electrical Supply Co.
St. L 'Uis El-ctrlcal Supply Co.
Western Electric Co.

Cat-oat« and tSwitclieB.
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise (To.

Empire City Electric Co.
Fletcher &Pletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Hol'zer-i abot Electric Co.
Illinois Electric Material Co.
Partrick feCaiter.
Paifte, H. T.
Southern Elpctrical Supply Co.
St. Louis Electrical Supply Co.
Union Hardware Co.
VanNuis.C. S.

Westtrn Electric Co.

Dynamos,
Brush Electric Co.
Bain, Foree.
Colburn & Co., I. W.
Continental Dynamo Co.
Eddy Electric Manuf>if turing Co.
Fort Wayne Klectric Co.
Hawkeye Electri: ManufacttiringCo.
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traci ion Co,
U. S. Electric Lighting Co.
West^^rn Electric Co.
Westinghouse Electric & Mfg. Co.

Blectrical Instruments.
Centrel Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley* Co.,E. S.

Partrick & Carter.
Queen »&; Co.
Star Electrix Co.
Stiff, E. D. & Co.
Western Electric Co.
Weston Electrical Instrument Co.

Klectric Railways
Edison General Electric Co.
Thomsori-HoustoD Electric Co.
United Electric Traction Co.
Weeiiughouoe Electric & Mfg. Co.
Woodbridge & Turner.

BleclToliers and Combina-
tion Fixtures.
Bageot, E.
Bleckert & Nelson.
Gibson Gas FixiureWorka.
Great Western Electric Supply Co.
Sawyer-Man Electric Co.
Thomson-Houston Electric Co.

JGIectro-Platlngr Macliines.
Brush Electric Co.
Colburn & Co., I. W.
Edison GenerBl Electric Co,
Thomson-Houston Electric Co.

JEnsines. Steanr.
Allls <ifcCo., E, P.
Ball Engine Co.
English Morse & Co.
Ide & Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor ftianufactniing Co.
Triumph Compound Engine Co,
Western Power C^justruction Co.

Fire Alarms.
Electrical Supply Co.
Knapp E ectrical Works,
Partrick & Carter.
Stiff, E. D. & Co.
Western Electric Co.

Friction Cones.
Evans Friction Cone Co.

C^as Jjishtinff Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Western Electric Co.
Wolleneak, J. F.

Creneral Klectrical Supplies.
Alexander, Barney & Chapin,
American Electri -al Works.
Ansonia Brass & Copper Co.
Automatic Switch Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Eaison Machine Works,
Edison General Electric Co,
Electric Construction & Supply Co.
Electric Merchand se Co.
Electrical Supply Co.
Empii e Cii y Electric Co.
Fletcher & Fletcher Electrio Co,
Forest. City Electrical Works.
Great Western Electric Supply Co.
Grecle^ &Co.,E. S.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Eltctric Mat' rial Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest i'homeon-Houston Co.
Okonite Co.
Ostrander & Co.,W. R,
Part' Ick& Carter.
Southern Eiectricai Supply Co.
Stanley & Hall.
Star Electrix Co.
St. Louis Electrical Supply Co,
Star dard Electrical Works,
StIfE & Co., E. D
Turner Brass Works.,
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuis, C.S.
Western Electric Co,
Wollensak, J. F.

C^lobrs and JKlectrical €rlass-
Tvare.
Great Western Electric Supply Co.
Phcenis Glass Co.

Herd Bnbber for Blectrlcal
Purposes.
Butler Hard Rubber Co,

InNnlators and Insnlatine
Materials.
Butler Hard Rubber Co.
Central Electric Co.
E ec'rical Supply Co.
Empirfi City b lectric Co.
Fibrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Co,
Koapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co,
Munsell & Co., Eugene.
Okonite Co,
Partrick & Carter.
Standard Paint Co.
Southprn Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Eltctric Co.

Insulated n^lres and Cables
Magnet Wire.
American Electrical Works

.

Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison Geueral Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Elenrlc Material Co.
Interior Conduit i rnsulating Co.
Interior Conduit & Insulation Co.
India Rubber & Gutta Percha Insu'
latin" Co.

Jones B*0B. Electric Co.
Knapp Electrical Works.
Moniior Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Sopply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

JournHl Bearings.
Eureka Tempered Copper Co.
Magaolla Anti-Friction Metal Co.
Tamer Brass Works.

Lamps, Incandescent.
Beruptetn Eleciric Co,
Brush Electric Co.
Central Electric Co.
Cniumbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Supply Co,
Empire City Electric Co.
Great Western Electric Supply Co,
Greeley E.S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.

Iiamps, In^antlescent—Con td
Northwest Thomson-HouB' OB "Co.
Sawyer-Man Electric Co.
Southern Electrical Supply Co,
St. Louis Electrical Supply Co.
Suntwam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

Ijsthes and Machine Tools.
W. F, & John Barnes Co.

Masrnet Wire.
(See insulated wire.)

Medical Batteries,
Fletcher & Fletcher Electric Co.
Partrick »fc Carter,

Mica.
Eug. Munsell & Co.

Minins Apparatus, Electric.
Bain. Foree,
Sperry Electric Co.
Edison General Electric Co,
Thomson- Houston iClectric Co.
Westlnghoase Electric & Mfg. Co.

Motors.
Bain Foree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecticut Motor ' o.

Crocker-Wheeler Motor Co.
C. & C. Electric Motor Uo.
Edison General Electric Co.
Eddy Electric Manufacturing Cd.
EIt;ktroi: Manufacturing Co.
Fort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
The River & Rail Electric Light Co.
Thomson-Houston Electric Go.
U. S. Electric Light Co.
United E ectric traction Co.
Westinghouse Electric & Mfg. Co.

Oils,
Taussig, S.

Oil Cups and Brass Croods.
Powell Co., Wm.

Patent t^nlicitors.
Brown, Frank F.
Barton, Geo. P,

Pint* ana Brackets.
Central Electric Co.
Electric Snpply Co.
Eiectnc Meichandise Co.
Great Western Electric Supply Co
Holmes C. H. & Co.
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St Louie Electricul Supply Co,
Western Electric Co.

Poles.
Central Electric Co.
Electrical Snpply Co,
Electric Mer nandlse Co.
Great Westein Electric Supply Co.
Holmes C U. & Co.
Illinois Elect' ic Material Co.
Milllken & Co.

PnblistierM Flectrical.
Electrician Publishing Co.

Posh Buttons.
Central Electric Co.
Electri'-al Supply Co.
Fletcher & Pletcher Electric Co.
Great W estern E ectric Supply Co:
Hlinois Elt-ctric Material co.
Knapp Eiecrijal VVoiks.
Partrick & Carter,
Standard E ectrical Works,
Union Hardwar** Co.
Wesiera Eleciric Co.

BailTvayH Kit- ctric.
iSeeeKctrIc railways.)

Spcakins Tubes.
Central Electric Co.
Electrical Supi-ly Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Eiectrlc Co.
Ostrander&Co. W. R.
Westein Electric Co.
Wollensak J. F.

Svend Indicators.
Eddy Electric Mfg. Co.
Queen & Co.

Tapt^s, InsnlatlDs.
American Electrical Works.
Central Electric Co,
Eastern Electric Cable Co.
Eaison General Co., Wire Dept.
Electrical Supply Co.
Great Western Electric Supply Co.
India Rubber & Gutta Percua fn-
snlailDgCo,

Illinois Electric Material Co.
0«onIt6 Co,
Western Electric Co,

Telegraiili Apparatus.
Bunnell & Co., J, fl.

Central Electric Co.
Eiectricai Supply Co.
Empire City Eti-ctiic Co.
Great Western Electric Supply Co.
Greeley & Cr E- tt.

Jones Bros. Electi ic Co.
ICnspp Electrical Works,
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works,
Western Electric Co.

Teleplioiies. K1«»p*t1c.
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain. Foree.
Central Elpctrlc Co.
Electrical Supply Co.
Greeley & Co., E. S.
Knapp Electrical Works.
Queen & Co.
Western Electrio Co.
Weston Electrical Instrument Co.

Trucks. Electrin 4^ar-
KdlBon General Eleciric Co.
Peokham Street-Cai WheeJ&AxleCo.
Stephenson Co , Jno,
Thomson-Houston Electric Go.
Tripp Mfg. Co.
United Electric Traction Co.
Westioghonse Electric & Mfg. Co-

Tu' bint- »* beels.
Dayton Globe Iron Works.
Stilwell & Bierce Mfg. Co.

Wire, Bare.
American Electrical Works.
Ansonia Brass & Copper Co.
Central Electric Co.
Electrical Supplv Co.
Electric Merchandise Co.
Holmes, Booih & Eaydena.
Illinois Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Roebling's Sons, Jno. A. Co.
Western Electric Co.
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THE IVA^TKOIV^i:^ CAKB OlIV CO
CleTrelaxxd., OliLio.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS Ain> BATTERY MATERIAL.

nr. w^Hia:'K
PATENTED MATERIAL FOR

DAISY CHAIR
For T Girdop or Rail, having a X

Form of Base.

STREET RAILWAY ROAD-BEDS
^iso Cable, Electric and Elevated Railways.

12 PEARL STREET, Rooms 6 and 7, BOSTOX, MASS.
NEW YORK OFFICE, 52 Wall Street, Room 41.

Patented January 28, 1890-No. 420,135. CORRESPONDENCE SOLICITED.

EUREKA CHAIR
For Channel Iron Fcrni of Rail.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts.

Will Use Only 8 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEN CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

0>{LY A SMALL QUANTITT OF PURE WATER NBCBSSARY TO CHARGE IT.

NEftT,

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MADE IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.

T-,^T3 GAS LIGHTING, AMUNOIATORS, MFnTnA"L USESFOR BELLS, BUEGLAE ALARM AND JVLiliI-'l^.«-l-' U O-Ci"

For Ctrcnlara and Price LlatB applj- to Principal OQice

CROSBY ELECTRIC CO.,
87 and 89 South Fifth ATenne, NEW YORK.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, P ower and M etallurgical Purposes.

ADTAXTA«EIS CliAIMBD:--!. Solidity of Construction, toaether wllli good

ivorkmanaliip, therefore smootb-ninning and durable. 2 roverert SCructnrc. th»iffore pro-

l>ctif.n from e.\teri.nl injury, 3. Parlu Constructed Separately, tlievefore all easily re^

mnvable and acceesilile for attention or repair. 4. Automatic IjUbrioation, Journals
rnnninc in oil. tlierefore wastes no oil and rconlres little attention. 5. Current Weneracea
with LeaNt Sparl^lns, llierefore small wear of brushes and commutator 6. No SeattermB
of liineH of Force, therefore high eiliciency and no attraction of pieces of Iron, and no mag-

netizing of watches and compasses.

AGEWTS: BOSTOi^. Mass., Hollzer-Cabot Electric Co. iii Arch St^
IVII.KESBARRi:, Pa., A. C. Robertson & Co., 51 W. Marl<et St.—BAIVI lOTOKH.,
Md., Electric Construction & Mfg. Co., 108 N. Eulaw Sl.-AUGUSTA, Ga.,W^Edward

Plan. 708 Broad Sl.-ATl,AI*TA, Ga., Jos. S. Cook & Co., 3 W. Wall St.-FpRI
WOKTH.Tpx., I. 1. Harrell.-Cl.EVEI.ANI>. O., Cleveland Electrica^ Mf^Co. 832

SheriirSl.—nEXttOIT. Micii., Markle Engineering Co., 133 lelTerson Ave.—SI. rAU*^,
Minn , C. I Thomson, 320 Roberts St—.-VASHVILLE, Tenn., J. W. B.aid. 207 Union St.

VElKVEK, Col., L. C. Rice, 1762 Blake St.
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^#1 msTisif
DESIGNERS

Electric Railway Sjeciallies,

„ ELECTRIC ^

%rco!iivv^^
190-192 Fifth Awnne, CHICAGO.

MAKERS

^
ice Electric

DEALERS

Stanilard Electrical Goeis.

i

i

^

^

POLES
Of£xtra Strength in all Sizes

and Styles.

PLAIN WOOD POLES:

GET OTJE PEIOES.

OCTAGONAL WOOD POLES.

NEAT AND LOW PEIOED,

ANGLE IRON POLES

Superior to pipe poles at about half

the cost.

Our 28-foot pole -will stand a

strain of 3,000 pounds
without deflection.

LMTICED CORNER POLES.

Extra strong and stiff. Will

stand all strains met in

practice without ap-

preciable deflection.

BRACKETS
Of angle iron. Stronger and neater than

those made of piping. Maintain

their shape perfectly.

Try ns on

BRACKETS AND POLES.

IF YOU WANT MATEIIIALS

That have the greatest strength,

That give the highest practical insulation.

That pay best in the end,

TRY US FOR YOUR SUPPLIES.

TREBLE CURVE INSULATOR.

Gifes the Greatest Strength and the Highest Insnlation.

Try it and yon will use no other.

RJBSlSTt* ABRASION AND SITES
THE HIOHEST 1.INE OISCIiATION.

Simplex Wire,
^ 7f\

Try it for mains and you will always use it.

THE WIRE THAT FATS BEST
ISf THE liONCl BUIS.

For lines in mines or among trees it is une^tialed.

SEND FOR

A

SAMPLE.

Have practically no resistance. Are quickly and cheaply applied.

SEND FOR

A

SAMPLE,

Will not oxidize.

WATCH FOR «EW IDDITMS TO ODR

Electric Railway Specialties.

We insist on having only the very 6es', and

that at figures which ttHll command

your orders.

ALL OF OUR

SPECIALTIES
WEIR Will.

Proi^e it for yourself

by frying ihem.

Oar place at 190-192 FIFTH AYEKDE is tie

HEADQUARTERS
For

Electric Railway Snpplies

In any gnantity,

For any system.

And to meet any circamstance.
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THOMSON-HOUSTON

405 Sibley Street, ST. PAUL. PORTLAND, ORE., Branch, 266 1st St.

ELECTRICAL
SUPPLIES.

Having recently reorganized our supply department and greatly

enlarged our quarters, we are prepared to fill all orders promptly,

from our stock, to which we would call attention as the largest and
most complete line of ELECTRIC SUPPLIES, in the Northwest. We
invite correspondence and will cheerfully quote prices or give any
information in our power.

WRITE TO US FOR PRICES ON CARBONS.

Let us quote you bottom figures on

Wire and Incandescent Lamps.
A large line of Porcelain Articles constantly on hand.

Send for CATALOGUE and DISCOUNT SHEET.
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK.

HSENIDf^^OQ -Nii

EQUIPPED WITH

''Peckhani's Patent" Interchangeable Wheels^ Safety Life Guards, Track
Brakes, Ice and Snow Scraper, Pendulum, Motor,

Hangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For DescriptiTe Circulars, Price Iiists and Testimonials, Apply to

THE PECKHAM STREET CAR WHEEL& AXLE CO/NEwvorK^:

We desire to call the attention of Central

Station Managers and Superintendents, Con-

tractors and Dealers, to our Electrical Specialties

which embody the most recent improvements
in their respective lines, and are entirely new

and "taking'* with the electrical fraternity.

Now ready: Five and ten ampere S. P. Switches, plain and insulated gas attachments. Will soon have complete line

of D. P. Switches, cut outs, sockets, etc., etc. Dealers cannot afford to miss this opportunity. Samples, prices and dis-

counts promptly furnished.

THE STAR ELECTRIX COMPANY,
1320 WALLACE STREET,
PHIIiADBIiPHIA, PA.

G. A. HARMOUNT,

MONITOR ELECTRIC CO.,
14^9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES.

.UTOMATic Switch Co.,
No. 8 KEYSER BUILDFNG,

BALTIMORE, MD., U. S. A,

soleMamfactirersofae

WESTEUN a<.;rxt fok

ALFRED F. MOORE
ih>iTABLlSllKI) l^m.

ELECTRICAL WIRES AND GABLES.
H:iectrie Light, Annunci.itor and OMiie Wires. Incaiulfsccnt anrl Baitery ConlS; ii;

fact, every kinil of Wire known 10 ibe lOk-ctricoI Trade.

AUTOMATIC SWITCH.

I

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEND FOR CATAIiOeVE.
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EDI80N LAMPS
16 C, P, - - 44 CENTS EACH.

PRICE REDUCED ONE-THIRD!!!

16 G. P. Lamps. 12 to the H. P. 600 Hours Average Life.

The Edison Incandescent Lamp.

No. 1.

£(U80U Base.
%. Thomson-Houston Base.

Unless otberrcise specified, all lamps will be sMpped with No. 1 bases. The other

bases* Nos. S, 3 and 4 will be placed on lamps, 'when so ordered,

without extra charg^e.

No. 3, Westlng^honse Base. No. 4, United States Base.

From Nov. 1st, 1890, Subject to Change Without Notice.

Net Price.16 C. P. Lamps, List Price, 80 Cents Each.

Discount in Lots of 25 to 150, 4-5f«

150 to 500, 47'A^
500 50^

Allowance for Old Bases, $1.35 per 100, f. o.'b., Newark, N. J

44 cents each.
42 " "

40 " "

Discounts for Larger

Lots Quoted

on Application.

^^^«»}«^5^SSS5i5^S«»i5»JC4

"Write for Circulars and Price List to Nearest District
Office or any Electrical Supply House.

EDISON GENERAL ELECTRIC COMPANY.
MAIN DISTRICT OFFICES.

Eastern District, 16 & 18 Broad Street, New York.
Central District, RIalto Building, Chicago. III.

Southern District, Cotton Ex. Bldcr., New Orleans, La.
Mountain District, 730 Seventeenth St., DenverCol.

Pacific DIst., Edison Bidg., 112 Bush St., San Francisco, Gal.
Northwestern District, Flelschner BIdg., Portland, Ore.
New England District, 38 Pearl Street, Boston, Mass.
Canadian District, Bank of Commerce BIdg., Toronto, Can.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag"

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stoclc.

Over 10,000 Motors in actnal operation.

ii».A.Kr oxTT:Fia?s.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment ot Machine Shops, Print"

Ing Offrces, Factories and Entire
Buildings with Electric Power.

SEW MGLMD OFFICE, 63 Oliver St., BOSTON. PHIL5DELPHIA OFFICE, 38 S. Fonrtli St. CfflCAGO OFFICE, Phoenix Building.

C. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

JOHN STEPHENSON CO.,
i_ir«in-ErD,

NEIMT irORK.

STREET CARS
-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.

Edison Manufacturing Co.,
EDISCN-LALANDE BATTERY.

(TJNDER AUTHORITY OF THOMAS A. EDISOIf.)

—MANUFACTURERS OF-

Primary Batteries for Tele-
graph "Mains" and

"Locals,"

Electric Motors, Telephone
Transmitters, _~__

Electro- Plating, Electro-
Medical Instruments,

Annunciators and Burglar
Alarms,

And all Classes of Closed and
Open Circuit Work.

>han
no

The
S^fthem

'ioiind ex-
etc,

('ances to
'and tena-

e also seen
'it has been
"in tiQ3, etc.

.ave sold to
^Baltirnore,

V-ailways.
%t thjir

»e .the-

Stes.

^ted
(?e

EDISON-LALANDE BATTERIES IN THE WESTERN UNION
BIJILDING.

The recent fire in the Westorn Union Building In this city, as
our readers are aware, completely wiped out the battery
plant, including both mains and locals. Recognizing the
value of the Edison-Lalande Battery, especially for local work and
its superiority over the ordinary blue^fone cell for this purpose
the Western Union Company late on Saturday afternoon, the day
after the iire, ordered twenty cells from the Edison Manufacturing
Co. It was too late to get anything expressed that day, but with
his characteristic energy, Mr.- James F. Kelly, general agent of
the company, had the cells brought on from the factory by

-wagon,-acC'onipanied by Mr. Gladstone, superintendent of the
factory, who set them up in the Western Union Building that
same night. T

^

On the following.day 50 more were delirered and since then
about 280 cells have been set up. These have replaced over 1600 cells
of ordinary blue-stono battery, which would have been necessary.

The rapidity with which the Edison-Lalande battery can beset
up and its immediate readiness for maximum work were thus
brought out with great prominence on this occasion, and the
promptness of the Edison Manufacturing Company in meeting the
demand made upon them was no doubt appreciated hy the
Western Union authorities.

SSjjJNCANDESCEKT LAMR
%-ond 1914 Olivi

All dealers in Electrical Sapplies keep, or shoald keep, these Cells in stock. If unable to purchase from dealers In your
vicinity, communicate with

JAMES F. KELLY
General Sales

I Assent, 19 Dey St., NEW YORK.
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National Electric Mfg. Co,
CEO. B. SHAW, General Manager,

Transformer System
OF IZffCANrDXSSCXSNT I^IGHTIigG.

1>IB£CT OUBBENT AVTOHATIO DTNAHO .CAPACITY SOO 16 C. P. I^AHPB.

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBDTION.

OUR APPARATUS

HIghestEfficlency,
HECH&NICALLT AND ELECTRICALLY.

We ffnarantee its operation and

PROTECT OUR GDSTOMERS.

COMPLETE

Direct Current System
-FOR-

isoiAAa:"EiD
IaIQHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWINC ACENTS:
BAKER, BALCH & CO., Gen'l Agis Seattle, Washington.

THOMAS WOLFE, Southwestern Agt Union Depot Hotel, Kansas City, Mo.

LITTLE, McDonald & CO., Oen'l Agts 141 East Seneca St., Buffalo, N. Y.

METCALF REED & CO., Western AgIs 1517 Larimer St., Denver, Colo.

SIMPSON DAVIS ELECTRICAL CONSTRUCTION CO Winnipeg, Manitoba.

NA1I0NAL ELECTRIC MFG. & CONSTRUCTION CO.,
Tower Building, No. 50 Broadway, New York City.

CHAS. M. BLANCHARD, Agent Girard Building, PhiladelphTa, Pa.

L. N. COX, Agent 16 Filth St., S. E. Washington, D. C.

W. N. GRAY, Special Agent Room 12, Chamber ol Commerce, Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St. Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO.,

History Building, 723 Market St., San Francisco, Cal.



Novembers, 1890 WESTERN ELECTRICIAN.

CENTRAL ELECTRIC CO.,
GENERAL DEALERS IN ELECTRICAL SUPPLIES,

INCLUDING

ELECTRICAL RAILROAD, TELEGRAPH, TELEPHONE AND
ELECTRIC LIGHT GOODS.

116 £118 FRANKLIN STREET, - - CHICA60.

-VV3E3 .A.'St.'EI 7J=I.JjJ-

-I^OIt-

-.A.Za'33-

IMPROVED CANDEE WIRES.
These Wires are so well known to the trade that convincing

arguments are not necessary. Everybody knows what they are.

Send your orders to us when you want the greatest Moisture and

Acid-proof, or the King of Weatherproof Wires.

CENTRAL ELECTRIC CO.,
Jf6 & 118 Franklin Street, CHICAGO.

Connected by Private Wire with Postal-Telegrapii Cable Company.



Xll WESTERN ELECTRICIAN. November S.'iSgo

ALEXANDER, BARNEY & GHAPIN
I

TELEPHONE BLDC,
20 Cortlandt St., A.B.G. 1 NEW YORK.

An Incandescent Electric Lamp made to fit any socket. Any Candle Power manufactured under
new and improved processes.

EDISON LAMPS " EDISON PRICES.

GENEBAL ELECTBICAL SDPPLES.

BOOKS on ELECTBICAL SDBJECTS.

BAILffAY SUPPLIES,

TIOMSOMODSTON and EDISON.

Vertically -Adjustable Dynamo Support.
Patented August 12, 1890. For full description see

article in Westekn ELECTErciAN of September
20, 1890, or Patent Specifications 434,011. I

The Best and Cheapest Adjustable Support

In Stations where Dynamos must be placed

either above or below the power. In use exclu-

sively in the Chicago City Lighting Stations.

Will license users to manufacture the apparatus
on royalty, or will sell the patent outright.

CORRESPONDENCE INVITED.

Manufactured and for Sale by

THOMAS WRIGLEY, 85 Fifth Avenue, CHICAGO.

AUTOMATIC£|^Q|||£BALLCUT OFF

Standard.

Cross Confipound.

Xriple Expansion.

Xandem Compound a^H

SELLING AGENTS:
C. R. VINCENT & CO.,

15 Cortlandt Street, NEW YORK.

J. W. PARKER,
38 So. Fourth Street, PHILADELPHIA, PA.

COOLEY & VATER,
224 Washington Avenue, MINNEAPOLIS, MINN.

~
W. B. PEARSON,

Room 403 Home Insurance Building, CHICAGO, ILL

WILLIAM T. BONNER,
618 New York Life Insurance Building,

OMAHA, NEB.

ENGINES for Electric Railways and Electric Lichtiimg.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.
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THE United States Electric Lighting Co.,

(THE WESTINGHOUSE ELECTEIC COMPANY, Lessees.)

m AND INCANDESCENT ISOLATED ElECTliC LICHT PLANTS.

t

More than 1000 Plants in operation in Factories, Hotels,

Office Buildings, Theaters, Etc.

MOTORS'' GENERATORS
Direct Current GENERATOBS and MOTORS for all purposes,

1-8 H. P. up to any power required, and at any
required E. M. F.

Superior in Design and lorliiansliip, and Dneqnaled in Efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

GENERAL OFFICES: EQOITABLE BUILDING, - - 120 BROADWAY, NEW YORK.

INCflNOESCENT

To Fit any Socket.

Excelling all others in Life,

Maintenance of Candle-
Power and Efficiency.

THE BEST IS

General Electrical Supplies

of Superior
Designs and Finish.

LAMPS.
FROM 8 c. p. to 150 c. p., AND

ANY VOLTAGE.

Even Diffusion

of Light by
twisted filament.

THE CHEAPEST.

Send for our
CATALOGUE

of Aug, 1, 1890.

510-534 West 23d Street,

NEW YORK.
620 Atlantic Avenue,

BOSTON, MASS.
217 La Salle Street,

CHICAGO, ILL.
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INCANDESCENT and ARC LIGHTING

and MOTORS.
Isolated Lighting a Specialty.

H.H.HUMPHREY,
1034 Xew Vork I-lfe Bnildlne'

OMAHA. NES.
CoDtrartlniT aad

OmsQltlDu ElTtrlcaJ KritrlEfvr.

rVnrniUrilTII work, intricate and

tArbnlmbHIAL. ^PJ^cl.lMachioery

MODEL AND
' andanyihinpthal tun

be done Id a iIthi

clape experiineotal
machine shop ie eo-

ELEGinlGAL ''e!d. stiff,
67 and tJ9 8ou'h Canal Street, Chicago.

LlL'ht MoDalaclorlnt; uoder Contract.

THE E. S. GREELEY ^ CO.,
GENERAL ELECTRICAL SUPPLIES,

5 •nd T DKT ST.. SfEIT VURK.
ELECTRICAL MEASUREMENT

Instruments and Batteries of
the Very Highest Grade,

Fretlilos isd Consiu:?, QuUty asd Flnllb, the

Bait la tte World.

Catalogne of ^tamiard Teet InBlrnmenlfl
farnlBbed upon application.

Illustrated Circular

of La.-nps and
Lamp

Novelties

upon

Application.

MINIATURE INCANDESCENT LAMPS.

DUST-PROOF BELLS.
None Genalne Without the Washer.

Stanley $c Hall,
(Formerly HAZAZEB Jt STANIiEY,)

32 and 34 Frankfort St.,

LEATHER BELTING

Runs more Slack than
l^iiperforated Belts, hence
adapted to nneven power

S'?-?^^^^- •!' Electric Railways and
for Electric Power in Gen-
eral.

CHAS. A. SGHIEREN <fe CO.,
Also New York, Boston,

Phllatlelphla.

PATENTEES ANU 80LK 5IANDKACTURBRS,

46 SOUTH CANAL 3T , CHICAGO. ILL.

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever offered. A
large variety of ranges to meet the

requirements of all kinds of work.

Senil for lUistratei Gatalope.

ADDBESS

WESTON ELECTRICAL INSTRUMENT CO.,

1 U & 1 1 6 William Street, Ncwark, N. J^

POLES. POLES.

ELECTRIC
LIGHT SUPPLIES

ELECTRIC
RAILWAY.

THE THING for Electric fiailways. 'XANVAS JACKET" FEEDER WIRES.
INDESTRUCTIBLE PATENT 'VVO'V£]]>T INSULATION.

MDRBAY "v^"""" TROLLEY SWITCH.

CUSTOMERS EEPORT:
''The Switch is a complete enccess and wa cannot see

where it can be improved, we have not had a tr tlley come
ofl at the switch point or fall to take the right way.''

s>M (0. tariptm Mm. THE ILLINOIS ELECTRIC MUERIAL CO.. 339-341 Rookery BIdg., CHICAGO.

THE TUBES OF THE INTERIOR COIMDUITfc ilMSULATIOlM CO.
ARE ESPECIALLY APPLICABLE TO llmTminn nniinillTOi Indorsed by thejeading Eleclriclans, Electric

ELECTRIC RAILWAY REQUIREMENTS.
A simple solution of the Wiring Problem for Public Buildings, ResiJences,

Factories, Station Work, Cars, Uoderground Feeders, and

in all places where losulation Is required.

Kor Catalogiie, Frice List and. General Information, JLd.(a.ress

INTERIOR CONtDUIT <te INSULATION CO.,'^*i?v«J°.^„i!*

aavminn nn kinillTnt miorsea by the Jeaalng l^leclnclans, iSlectrlc

IN I rnlllK l.llNlllli I \S Light companies. Wiring Contractors, Architects,
illlLlllUil UUI1UUMU( Builders and Board of Fire Underwriters.

UNDERGROUND CONDUITSl^eL^m'gTS^^^^^^

New York.
UNOll. FresidPnt.

C£3-

PUSH-BUTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

PAISTE Pi'.r; CUT-OUT
ROSETTE.

DOUBLE POLED.

CAP EASILY DETACHED.

(^ '^ -^.OL ARTISTICALLY DESIGNED.

Mx ^^ f^ J^^^^ "^ contact of 10 amp. is guar-

^ '^"idl! ~.J0^^^--' J anteed between cap contact

arms and binding strips on base
block.

H. T. PAISTE, I2th and Market Sts., Philadelphia, Pa.

Kept in Stock tnd for Sale by all Prominent Sumiv Mouses.

CRARLBMUNSON.f'REsr.

fRANKGMoSS

PlTTSBUF^GH .

NJ^fYORK ^te^^l^y^
SanFi^angisgo.

New Orleans.

28.30.32.34 & 36. S. CANAL SL
Every Belt adapted to its special work, and guaranteed

to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

LY BY

The Standard Paint Co.,
NEW TORK, N. Y. &9 ICAJDEN LANE.
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Hale Electric Pump for Elevator Service.

Elevator pumping plants operated by electric

motors, as generally arranged, take up consid-
erable room and, unfortunately, may be said to

give more or less trouble. The problem has
been to produce such method of regulation that

motor and pump may be kept in operation only
when water is required in the tank.

The Hale Elevator company, Chicago, has
recently put on the market a combination of an
electric motor and pump which, it is claimed,

entirely overcomes the difficulties hitherto ex-

perienced with both the water and electrical

regulating devices.

The new combination pump is shown in the
cut. It is compact and simple in design. The
motor is placed on the

pump-bed and the en-

tire outfit rests on a
single foundation but
little larger than that

laid for the ordinary

style of pump. By
means of ingenious

regulating devices the

motor is controlled so

that it runs only when
the pump is required

to do work. At other

times it is at rest.

The operation is as

follows: The pump
used is what is known
as a differential pump,
and is connected as

shown by belts with
the motor. The belts

obtain sufficient ad-

hesion by means of

tightener pulleys.
The motor when
starting is without
load, the governor
shown at the left has
opened a "by - pass

valve," and has thus
relieved the pump of

the load, there being

a check valve in the

pump delivery. As the

pump increases its

speed,the governor begins to operate a three-way
cock which admits water into the cylinder above
the by-pass valve and closes it. This action

allows the pump to take its load gradually. If

when starting there is no water to close the by-
pass valve it can be operated by hand by means
of the lever shown above the cylinder.

In the pressure tank system, when the pres-

sure has reached the maximum the piston in the

cylinder shown at the right moves. This pis-

ton operates to throw the motor in or out of the
circuit.

The regulator is adjusted to act at the given
pressure, and is controlled by a weight. As the

pump reduces its speed, in consequence of the

power taken from the motor, the balls of the

governor shown at the left drop and open the
three-way cock, so as to take the pressure from
the cylinder of the by-pass valve, and discharge

the water from it. A spring in this cylinder

gradually opens the by-pass valve and relieves

the pump from load. It is now in condition for

the motor to be started again without load,

when the pressure in the tank falls below the

desired point.

For a gravity system with the open overhead
tank the regulating device referred to above is

operated by means of a float in the upper tank.

This float is connected by cords or chains to a
lever which operates a three-way cock, which
in turn admits or discharges the water from the

cylinder. The piston of this cylinder, as al-

ready explained, throws the motor in or out of

the circuit according to the height of the water
in the upper tank.

The Hale company is about to install in

Henry Young's building, Joliet, 111., a pump of

this style, using the Thomson-Houston con-
stant current motor.

Future Improvements in Electric Rail-

way Equipment.

Development in electric traction is a subject

HALE ELECTRIC PUMP FOR ELEVATOR SERVICE.

about which much is written and many are the

wild speculations as to the wonders which are

yet to be accomplished. There is one fact,

however, that in many cases is overlooked.

Dreamers are prone to forget that electricity is

merely an agent by means of which power
transmission is facilitated, and that the profit

comes in the greater convenience of application.
" Everything will soon be run by electricity,"

says the enthusiastic newspaper reader as he
peruses the account of some new wildcat

scheme, but he fails to take into consideration

that the steam engine is after all the prime
mover. More economical production of current

would undoubtedly lead to a great increase over
the amount of electric power machinery now in

service. Until, however, the great problem of

the economical and practical production of

electricity directly from coal, is solved, we must
look for development and improvements more
in the line of details.

The question as to what changes are to be

expected was recently put to Theo. P. Bailey,

manager of the railway department in the

Chicago office of the Thomson-Houston com-
pany. Mr. Bailey took a similar position to

that already expressed in this article. " I look

for no radical changes in the overhead system
of electric railway in the near future," said Mr.
Bailey. " The trolley wire has come to stay for

some time, I think, but the street railway com-
panies will spend more money on their over-

head work. The public now understands that

the electric railway is no longer an experiment,

and from the fact that the street railway is a
permanent institution there will be a demand
for the best overhead work.

" You know," he continued, "rough wooden
poles are good enough in a country town where
the people are anxious for rapid transit. But
when the system has entirely ceased to be a
novelty and the realization comes that the

wooden poles might just as well have been iron

—

as far as the people
are concerned— then
we'll have less talk

about the unsightly

overhead work. I

mean by this, fancy
and substantial con-
struction will be in

demand.
" What do I expect

in the way of a con-
duit system? Well,

my company is ex-

perimenting with a
conduit system but as

yet we have seen noth-
ing to alter our opin-
ion that the overhead
arrangement of the
conductor is the only
thoroughly practical

plan. I have nothing
to say against the con-
duit system. If one
is successfully devel-

oped it will undoubt-
edly have a place, es-

pecially in crowded
thoroughfa res. I

have already stated,

though, that an over-

head wire by the ex-

penditure of a little

money, can be strung
in a manner to be al-

most an ornament. Look at some of the work
just finished for companies which believe in

handsome construction and I think you'll agree
with me. To sum it all up the electric road is

not an 'infant,' it is a developed thing and the

near future will only see correction of small de-

fects."
" You notice, I say the near future," remarked

Mr. Bailey, "because you know, I am like the

rest of them, a little bit of an enthusiast, and I

have gotten into the habit of not committing
myself with predictions as to the future of any-
thing electrical."

"Will the motors be kept under the cars and
will one or two motors be used on a car?" was
next asked. "Yes, I think the motors will stay

under the car floor. This location has some
objections, of course, on account of the machines
having to run in the mud and slush. The
motors are well protected and encased, though,

and although we have had some trouble from
this source, the advantages outweigh the dis-

advantages."
In answer to the inquiry as to what size of

motor was recommended as best adapted for street

railway uses, Mr. Bailey replied that in cities or

towns with a population of 15,000 to 25,000
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inhabitants and where the grades are slight, it

was his practice to use ordinarily a 15-horse

power motor. In places of larger population

and where it is desired to haul one or two trail

cars, often upon heavy grades, say, to the ex-

tent of 10 to 13 per cent., the horsepower of

the motors was increased and two motors would
be used. Whether they should be 15-horse

power each, or 20-horse power each, would be
determined entirely by the maximum load

the units. .\ number of stations are now
equipped with lOO-horse power generators.

The West End road at lioston operates ma-
chines of this size.

Rope Gearing for Electric Locomotives.
The accompanying cuts illustrate an electric

locomotive truck which contains a number of

ingenious features. Power is transmitted from
the motor shaft to the wheels by means of a

liLECTRIC CHIMES.

which was to be handled with the equipment.
" Do I believe that experience will lead to the

employment in the street of electric locomotive

and trail cars? Well, you see if we were to

locate the machinery above the floor instead of

beneath it, we would have a locomotive accord-

ing to the popular idea, but there would be
fewer passengers on board, and consequently

combination of cogwheels and rope gearing.

The manner in which the designer has over-

come numerous difficulties, will be appreciated.

Referring to Figs, i and 2 the general ar-

rangement of parts will be readily understood.

A glance at Fig. i will show that the gearing is

carried on two frames, one set on the other.

The lower and more substantial frame A rests

Cambridge, Mass., claims for his arrangement
the following advantages: Greater accessibil-

ity of parts and less exposure to dust and grit,

due to placing the motor above the truck frame
instead of beneath it; a considerable reduction
in the noise made by the gearing.

It may be mentioned that Mr. Dean has also

designed a truck in which the driving rope pul-

ley is mounted directly upon the motor shaft

thus dispensing with the gear and pinion.

Electric Chimes.

Dr. Alva Owens of Chicago recently con-
structed the somewhat unique musical instru-

ment shown in the illustration. The apparatus,

which might be described as a set of chimes to

be rung by electricity, was designed for adver-
tising purposes. The instrument, it is intended,

will be carried through the streets on an electric

tricycle and will be played on the trip after the
manner of an ordinary piano, The details and
operationof the device are so simple as to require

but little explanation: Attached to each of the

thirty bells hung on the rack above the key-

board is an electro-magnet. The keys make the

circuit from a battery in the base to the electro-

magnets at the bells.

Cable or Electric Cars for South Chicago.

There is considerable rivalry between the

Calumet Electric Railway company and the
Chicago City Railway company. Both cor-

porations are looking for franchises to con-
struct street railroads on several important
streets on the South Side. The South Chicago
Street Railway company, which has heretofore
held undisturbed sway over the surface lines

on the South Side, also wants to extend its

system so as to cover the territory on which
its rivals have designs.

The South Side Cable company desires to ex-

tend its system on Sixty-third street, from the

Illinois Central Railroad to Stony Island av-

enue; Stony Island avenue, from Sixty-third

street to South Chicago avenue; Sixty-seventh
street, from Cottage Grove avenue to Stony
Island avenue; South Chicago avenue, from the

terminus of its present line at Seventy-third street

to South Chicago; Seventy-fifth street, from Au-
burn Park to the Illinois Central railroad at

Windsor Park; Seventy-ninth street, from Stony
Island avenue east to Commercial avenue and
south on the latter street to Ninety-second
street, and on Yates avenue from South Chica-

go avenue to Jackson Park.

The Calumet Electric Street Railway com-
pany has an ordinance pending before the

council for a right of way along South Chicago
avenue between Ninety-fifth street and Stony
Island avenue, and on Stony Island avenue
from Eighty-seventh street to Sixty-seventh

less weight on the wheels. The locomotive
would have to be made artificially heavy—in

other words, we would lose the advantage of

the increased adhesion of the wheels."
In concluding the interview Mr. liai'.ey

stated that in station equipment the tendency
of the present was in the direction of large

power units. The So-horse power generator has

been largely introduced up to date but more
extensive street car systems are now being
fitted up, and larger'machines will constitute to

ROPE GEARING FOR ELECTRIC LOCOMOTIVES.

on the four main boxes of the wheel axles.

Another and secondary frame A' connecting
the sides of and supported by the main frame,

carries the main shaft /'. On this central shaft

is a grooved rope pulley D, and a wooden-
toothed gear C, into which the armature pinion

works. Each wheel axle is also provided with

a grooved rope pulley. Tightener pulleys A'

and K' are upheld on swinging yokes by springs

as represented.

The designer of this truck, F. W. Dean of

FIG. 2.

street. Notwithstanding their efforts to obtain

a right of way on Commercial and Yates ave-
nues, the directors of the South Chicago Street

Railway company have not abandoned the idea

of a road to Jackson Park east of the Illinois

Central, striking Coles avenue at Seventy-ninth
street and continuing north to the park.

The activity manifested in this line shows
that street railway facilities for the South Side
will be greatly improved before the World's
Fair is opened.
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Electro-Magnetic Clutch.

A number of ingenious mechanical and elec-

trical features are embodied in the clutch illus-

trated in the accompanying cuts. A peculiar

and valuable feature is that the friction is not
obtained directly between the magnet and its

armature as is the case in a number of electric

clutches and brakes. The device is constructed
in the form of a double cylinder similar to a
Camacho magnet. Magnetizing coils of in-

sulated wire are wound in an annular space
between the two cylinders. The armature or

piece to be attracted consists of a disk adapted
to be attracted axially by the magnet.
An inspection of the cuts will enable the

reader to understand the details of the. clutch.

Fig. I shows the device in section. It may be
located within the rim of a pulley as shown.

FIG. I. ELECTRO-MAGNETIC CLUTCH.

The armature disk ^ is a short distance from
the magnet, and the friction is obtained by a
number of friction rings Ji shown in section in

the illustration. Extending from the part B,
which is the loosely mounted part, is a brass ring
P, which has splines running across its inner
face at given intervals. About its inner circum-
ference and from the portion A, which is secured
to and revolving with the shaft, is a similar
brass ring L, also provided with splines, which
are placed oppositely to those on the ring P.
One-half of the friction rings slide upon the
splines of the ring P, and the other half slide

upon the splines of the ring L. When the coil

C is energized these rings are forced firmly to-

gether, and the friction is in this manner largely

augmented because of the great number of

FIG. 2. ELECTKO-MAGNETIC CLUTCH.

bearing surfaces. This construction has also

the advantage that when the current is broken
permanent magnetism or residual magnetism
will not hold the parts A and B in firm contact,

as might otherwise be the case. Adjusting
screws are provided so that the wear of the

rings may be compensated for. Current is

supplied through S and 5.

Fig. 2 shows the shape of the friction rings,

the manner on which they work on the splines,

and the location of the magnetizing coil. The
clutch is the invention of C. H. Veeder of

Lynn, Mass.

The National Detachable Safety Fuse
Box, Ammeter and Voltmeter.

Of the many devices which have been adopted
for automatically opening circuits when the cur-

rent becomes too great, the fuse is doubtless
not only the simplest but the most reliable,

under average conditions. Unfortunately, when-
ever the fuse has accomplished its mission the

circuit is kept open until the strip can be re-

FIG. I. DETACHABLE SAFETY FUSE BOX.

placed. Any device, therefore, by means of

which the replacement is made easy and through
which it may be accomplished quickly and
safely, will certainly be appreciated by users of

electric currents.

On page 330 of the last volume of the West-
ern Electrician, there is described a safety

fuse-box recently put upon the market by the

National Electric Manufacturing company of

Eau Claire, Wis. The accompanying cut. Fig.

I, shows a similar arrangement adapted to a

transformer.

Referring to the cut, the simplicity of the ar-

rangement will be appreciated. The lid of the

transformer fuse-box is hinged and carries on
its insulated base a number of lugs which are

2, AMMETER.

provided with contact pieces fitting into corre-

sponding grooved projections in the transformer
base. It will be seen at a glance, that pulling

down the fuse box cover opens the transformer

circuits and entirely disconnects the fuse clamps
from the live wire. A burned-out fuse can be
replaced therefore without any injury from
shocks from leaky circuits, and without any dan-

ger of burning hands or tools.

Those who have tried to replace a burnt fuse

on a thousand-volt circuit during rainy or sleety
weather, will recognize at once the practical
utility of this simple device.

This detachable fuse-box cover may also be
used after the manner of a switch, for the pur-
pose of temporarily disconnecting a transformer
from the circuit.

Figs. 2 and 3 show a voltmeter and a meter
recently placed on the market by the same com-
pany. They are intended to be used for either
direct or alternating currents. These instru-

ments contain no permanent magnets.

Welding Broken Filaments in Incan-
descent Lamps.

To reunite a broken filament in an incandes-
cent lamp is at best not an easy process, but a

I IG. 3. VOLTMETER.

French inventor, Casimir Pauthonier of Paris,

has devised a method which he claims is both
simple and labor saving. His plan is to intro-

duce into the lamp bulb containing the broken
filament, a liquid or gaseous hydro-carbon and
then bring together the sundered ends of the
filament. When in this position a current is

next caused to flow across the joint so as to

weld the ends by a deposit of carbon.
The cuts illustrate Mr. Pauthonier's process.

In Fig. T a lamp open at the top is shown. The
filament which is broken, has been completely
withdrawn and there has been only left on the
platinum electrodes about the two millimeters

of the old carbon to act as primers to the sold-

FIGS. r, 2, 3. WELDING BROKEN FILAMENTS IN INCANDES-
CENT LAMPS.

ering at B and C. This cut also shows the

level of hydrocarburet, which may be varied, but
which ought to be such that the electrodes may
be entirely uncovered. Fig. 2 shows a new car-

bon introduced into the globe, by the aperture

A, and the ends of which B' and C are pre-

sented to the primers B and C. The filament

is held in this position by a thread of copper at-

tached to a gallows, the arm of which may be
raised or lowered, as required. The extremities

are brought to the primers i? and (T by means
of a small plier, the head of which is connected
by a supple thread to one of the poles of any
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electric source. The soldering of joint B and
B' is first effected by bringing the filament ends
into contact, and by starting the current. Under
its influence the hydrocarburet decomposes in

part and a deposit of solid carbon forms in B
and B' , which holds the end of the new carbon
steady on the primer of the old carbon arranged

to receive it. The current is then turned off.

The process by which C and C are united is

similar to that employed in connecting B and
^ • 1' 'g- 3 shows the lamp when made ready

for exhaustion.

New Brush Arc Lamp.
In the accompanying illustrations is shown

the new Brush-Adams, arc lamp in which the

manufacturers state, springs that can in anyway
influence the arc have been abolished and thus

the chief cause of uneven and changing adjust-

ments is eliminated. No glycerine, oil or mer-

cury is used. The frame of the lamp is entirely

and durably insulated from the wires. Unless

FIG. I. NF.W I;R' s!I .\RC LAMT.

a hanger board is desired no hood need be used

as the lamp is weatherproof. Hanger boards,

globes, etc. are all alike for both single and

double lamps.

The method of securing the globe upon the

lamp. Figs, i, 2 and 3, it is stated, will effectu-

ally prevent the blowing off of globes and the

breakage resulting from heating or the drop-

ping of melted copper from the carbons. No
thumb screws, which so often crack the globes,

or drop out and loosen them, are used, and it is

claimed that the flaming arcs which sometimes

occur when the lamps are about to cut out, can-

not possibly cause breakage of globes. A fea-

ture that will be appreciated, especially in "hot

trimming" is that the globe can be removed and

placed out of the way with ease and rapidity.

The Brush-Adams lamp is adjusted to a stand-

ard current and voltage,and no means of changing

this adjustment is provided. The amperage is

stamped upon the lamp and with this current

the manufacturers claim that it will burn with

perfect steadiness and reliability on any circuit.

Lighting companies and the public suffer much
from readjustments made by careless and in-

competent employes. The adjustments of the

Brush lamp need never be changed, or if altera-

tions for a different current are required the

change must be made with special but inexpen-

sive tools provided by the manufacturers.

Cleanliness of arc lamps, which is necessary
for perfect working, is often neglected in dusty
or smoky locations on account of the difficulty

involved in taking apart of the old forms of lamp.

The Brush-Adams lamp is so constructed, Fig. 3,

that while the lamp is in its ordinary burning
position in the street or elsewhere, the rods,

clutches and other parts requiring cleaning can

ti

FIGS. 2 AND 3. NEW BRUSH LAMP.

be slipped out quickly and be replaced without

any soldering or other work.
Another feature is the arrangement of car-

bon rods and clutches. The latter are claimed

to be as durable as any other part of the lamp.

A true round surface usually necessary is not

necessary with the rods, as the bearing surface

of the self-cleaning clutches will feed a rod

pitted, scarred or worn. The cut-out is positive

and sure, with no liability to burn out. A de-

vice is provided for preventing the "lapping"

of carbons, and for insuring the lighting of the

lamps whether trimmed with the carbons in part

or in contact.

The jacket, though tight, can be easily re-

moved. The exterior finish of the standard

lamp is black japan with bronze trimmings. The
user can therefore bronze or ornament this sur-

face for special purposes if necessary.

The hanger-boards, alike for single or double
indoor or outdoor lamps, are provided with a

switch very strongly made, arranged to close one
circuit before the other is opened, to prevent arc-

ing, and to cut the lamp entirely out of circuit

when switched off. The lamp is manufactured

by the Brush Electric company of Cleveland.

Electrically Heated Dental Tool.

The little tool illustrated in the cuts was de-

signed for workmg gutta percha or other similar

coming the well-known disadvantages of the
old method.

Referring to the illustrations, the parts may
be described as follows: The handle or casing
is of any suitable insulating material. This
holder is provided at the lower extremity with a
removable button, and at the opposite extremity
or working end, with a tapering cap, having in

it a recess adapted to receive a dental tool. The
recess or cavity may be made in such form as to

permit of an artificial crown being mounted
cm it as shown, for instance, in Fig. 2, for secur-
ing the crown into a natural tooth or root in the
mouth.
The heater proper consists of a small incan-

descent lamp mounted in one end of the holder,

and connected as indicated. The cap is made
of aluminum, and is provided with one or more
apertures in order that the operator may readily

ascertain whether the lamp is being maintained
in the proper state of incandesence. The cap,

whether of tapering form, as shown in Figs, i

and 3, or of a form adapted to receive an artifi-

cial crown, as shown in Fig. 2, must be made of

a material that will readily conduct heat from
the lamp. It will be observed that as the instru-

ment is arranged, in case of breakage of the

lamp the cap may be readily removed, and
also the button at the opposite end of the holder,

to permit of the withdrawal of the lamp with its

two conductors. In practice, it is stated, tool

SINGLE I'OLE SWITCH.

points of aluminum give the most satisfactory

results, and a lamp of from 2 to 5-candle power
is sufficient for ordinary work. This device was
designed by L. A. Faught, of Philadelphia, Pa.

Single Pole Switch.

In the last number of the Western Elec-
trician was illustrated a switch manufactured

by the Star Electrix company of Philadelphia.

In the accompanying engraving is shown another

FIGS. I, 2 AND 3

materials or fillings, into cavities in teeth. In

the methods employed before electricity found

its way into the dental office, a simple hand-tool

heated first in a flame and then brought into

contact with the filling, was usually employed.

This plan, however, was at the best unsatisfac-

tory, and the electrically heated tool here rep-

resented was designed with the view of over-

ELECTRICALLY HEATED DENTAL TOOL.

form of switch made by the same company.

This switch is designed to meet all the require-

ments asked of a single pole switch. It is a

simple arrangement. All the contacts are of

soft metal, and the surfaces wear bright. The
make and break action is positive and instanta-

neous. It is very convenient to wire up, and is

made with a porcelain base.
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Underground Electrical Work.'
Bv V. E. Degexhardt.

To Charles Augustin Coulomb no doubt belonged the

honor of discovering that most essential necessity of mod-
ern electrical work, insulation. He it was during the latter

part of the last centur}', who developed the fact that the

momentary dissipation of electricity was proportional to the

degree of electrification at the time, and that when the

charge was moderate its dissipation was not altered in

bodies of different kinds or shapes.

The temperature and pressure of the atmosphere did not

produce any sensible change, but he concluded that the dis-

sipation was nearly proportional to the cube of the quantity

of moisture in the air.

FIG. 1. UNDERGROUND Ei.ECTRICAL WORK.

In examining the dissipation which lakes place along in

perfectly insulating substances, he found that a thread of

gum-lac was the most perfect of all insulators, as it insu-

lated ten times as well as a dry silk thread, and that a silk

thread covered with fine sealing-wax insulated as power-
fully as gum-lac when it had four times its length.

He found that the dissipation of electricity along insu-

lators was chiefly owing to adhering moisture, but in some
measure also to a slight conducting power.

History, as far as the writer knows, is silent as to the

first attempts at insulating wires commercially, for elec-

trical purposes, but as these remarks apply entirely to un-

derground construction, we will refer only to the earlier

efforts in that line, accepting at once the conclusion that

wires had perforce been insulated before that time. In

1829 Prof. Henry used insulated wire for experimental

work.
It was during the year 1S32 that Prof. Morse first con-

ceived the idea o[ uncerground transmission of electricity,

and among his earliest plans we have a suggestion of the

conduits of to-day, and as these drawings are of historical

importance, I have produced two views, as shown in Figs.

FIG. 2. UNDERGROUND ELECTRICAL WORK.

I and 2, which will clearly illustrate the general similarity of

ideas, covering a lapse of. tifty-eight years.

Prof. Morse adopted the underground plan without ex-

periment, not knowing the disastrous failures that had fol-

' lowed like attempts in England, and, strange as it may
seem, the very work in this line in this country to-day car-

ries with it the ear-marks of fifty years ago, and Morse's

first cable was a bunch of five wires, lead encased.

Prof. Morse's first cable was laid from Baltimore to the

Relay House, seven miles distant, and the failure of this

cable all but sealed the fate of underground electrical work,

While referring to these earlier experiments I cannot

refrain from a mention of the first attempts of overhead

construction, simply that by comparison, we may show that

at the present day underground as well as overhead work
has been perfected only after much cost and study.

The first overhead insulation adopted on the line built

by Prof, Morse shows how rudimental were the conceptions

of men at that period. The insulation consisted simply of

two plates of glass, between which the wire, wrapped well

with cloth and saturated with gum shellac, was placed, and

wrfi ctcerffC/M^^ c^f.

FIG. 3. UNDERGROUND ELECTRICAL WORK.

over which a wooden cover to protect from rain and press
the glass upon the wire and keep it in place, was nailed.

Fig- 3 will illustrate the method of insulation. This was
before the door-knob era.

It is not necessary to further cite the history of experi-

mental underground electrical conduction or construction.

It is enough that the problems involved came thick and
fast, and the modern applications of electricity seemed for

a time to have stamped success of the underground branch
of the business as an impossibility. As each day proved
the utility of the new agent, the fact also became apparent
that we would soon be walled in by a network of wires.

At this period popular clamor arose and necessity once
more became a fond mother, and her child, invention,

brought forth in turn a multitudinous offspring, among
which were some that had merit and others which had
none.

It is safe to say that underground work slumbered for a

period of twent}- years from the date of Prof. Morse's first

experiments, when in the city of Chicago an objectionable
pole line had been placed through a prominent residence
portion of the city. The citizens of that particular section

banded themselves together and selected a committee, who
waited upon Prof. Barrett, chief of the city telegraph de-

Read before the Chicago Electric Club, No /ember 3, 1890.

partment of the city of Chicago, and stated their griev-

ances.

The professor told tbem that the line might be buried
underground, but that the city did not furnish the means
for so placing it. After momentary deliberation the gentle-

man composing the committee volunteered to defray the

expenses. The poles were removed, and thus the first un-
derground work was started in the city of Chicago.

Eight hundred and forty feet of two-inch wrought iron

pipe was laid about three feet below the surface, the ex-

terior of the pipe being first treated with a liberal amount
of tar and linseed oil. In this pipe two insulated wires
were placed. These wires are in service to-day and are
giving as good service as on the day when they were placed
underground.
From this date on the underground question was agitated

in the city of Chicago, and in the year 1883 the common

.i}ini}}})i»it}i}A

FIG. 4. UNDERGROUND ELECTRICAL WORK.

council passed an ordinance requiring all electric conduct-
ors to be placed underground.

In accordance with this ordinance the several companies
doing business in the city, after exhausting all means to

evade it, adopted various systems for placing their wires
underground, and to-day the wires so placed underground
embrace all branches of the service, viz.: Telegraph, tele-

phone, police, fire alarm, electric lighting and power.
In 1S83 a franchise was granted to the Sectional Electric

Underground company to build underground conduits for

commercial purposes. This company built about seven
miles of conduit in the business district of the city, and
rented space in the same for .$1,000 per mile per duct per
year, the city being allowed the use of one duct free of
charge.

The cables laid underground in the city of Chicago are

placed in conduits of various kinds, viz. : Iron pipe laid

FIG. 5. UNDERGROUND ELECTRICAL WORK.

in the earth without other protection; iron pipe laid in con-
crete; iron pipe cement-lined, laid in concrete and multi-

tubular blocks of bituminous concrete about four feet long.

Manholes in many cases are built circular in form, and
in other cases n ctangular shaped, the latter averaging forty-

six inches in length by forty inches in width, and are from
four and one-half to nine feet deep with double iron covers,

one of which is set below the grade and made water-tight

by packing, the other set on a level with the street.

The iron pipe used for conduit is thoroughly reamed at

the ends, thus removing the burr. Conduit is laid with a
pitch or difference of grade from six inches to one foot so as
to draw into the manholes, thus disposing of all drip from
condensed moisture.

The usual specifications for underground conductors for

FIGS. 6, 7, 8. UNDERGROUND ELECTRICAL WORK.

the purpose of arc lighting may perhaps not be out of

place, and I give them herewith.

The insulation resistance should not be less than 500
megohms per mile, and the insulation should not materially

deteriorate for the space of two years after being in ser-

vice on an electric light circuit, having a volt:ige of from
2,500 to 3,000 volts, and a current of from 9 to 12 am-
peres, or a voltage of from 900 to 1,200 volts, and a cur-

rent of from I S to 20 amperes.
The early method of preparing the trench for under-

ground work was to plow a furrow and place the conduit

and the insulated wires in the trench thus made. To day
the tools and accessories are quite a feature of underground
work, for after the conduits have been made, and the ducts

placed in most perfect alignment, so that no obstruction

may be offered to the introduction to the cables, a compe-
tent corps of nlen take charge of the drawing in of the

cables into the ducts, and I have prepared some sketches

of the most essential tools, and the mode of application

there are shown in Figs. 4 to 10.

Moisture is to-day, as it has always been, the worst enemy
of perfect underground construction, and therefore in

selecting men for the difficult work of making joints it is

well to secure those who are possessed of that sovereign
virtue, sobriety, and instill into their minds the fact that it

is not how many joints they can make, but how good they
can do them.

This class of men should be well paid and fostered, and
I believe should be under the supervision of some one
higher in authority than a mere boss line man.

Like Prof. Morse, I am afraid that many tried the prob-
lem of underground work without experiment, and de-
pleted pocketbooks are silent reminders of the fact.

But underground electrical construction is here to day,

FIG. 9 UNDERGROUND ELECTRICAL WORK.

and here to stay, and the success that now attends it is as
signal as were its failures fifty years or more ago.

Electrical currents of infinitesimal potential are no more
easily conducted than are those electrical giants of four or
five thousand volts.

To-day the user of the cables for electric lighting simply
tells the manufacturer of the potential that he wishes to

carry over his lines underground, and lo, the cable is forth-

coming, and with it a guarantee.
The telephone manager tells you that he must have a

cable with an electrostatic capacity that must not exceed a
given number of microfarads, and that it must contain so
many conductors; that its insulation must be so high and
no higher; that all the conditions must be complied with
within a given space; that the wires must be twisted in

pairs so that they can be formed into a metallic circuit if

desirable, and your manufacturer goes at once to work and
evolves a cable that meets these most exacting requirements.
Thus, through the whole list, for transmission of power,
telegraph, arc or incandescent lighting, it matters not, you

C- ' " ^ - - - -^_^_^

FIG. 10. UNDERGROUND ELECTRICAL WORK.

simply make known your wants; aye, even whisper them,
and twenty bright and active workers stand ready to take
your orders and deliver the results you desire.

Pardon my return to statistical information, but in the
progressive city of Chicago alone there is at present in suc-
cessful daily operation the following enormous amount of
underground electrical cables and wires, the telegraph
companies alone using no less than 650 miles of wire:
The Chicago Arc Light i\: Power company operates 140

miles of arc light cable and 30 miles of ducts; the city of
Chicago 174 miles of arc light cables, 1,264.430 feet of
conductors made into cables from 5 to 25 wires each, and
65 miles of single wires.

The city has 20,441 feet of conduit, or about 100,000
feet of ducts in addition to iron pipe, and of the latter it

has 47S.087 feet used for conduit.

The Chicago Telephone company has in operation at

this date 6,oSo miles of wire in the form of cables, or 32.-

102,400 feet of conductors.
Its conduit system consists of 67,175 feet of main con-

duit, in which are 192,786 feet of duct. These conduits
have a carrying capacity when entirely utilized, of 1,000,000
feet of cable, of 200 conductors.

In addition to the above it has lateral conduits which
measure 7,451 feet, and duct capacity in these laterals of

8,004 feet, and a cable capacity of a like amount.
The Chicago Edison company has ninety miles of con-

ductors.

Safety Binding Post.

In the two cuts is illustrated a form of bind-

ing post designed by J. D. Clagham of Chicago.
It is intended for use on motors and dynamos,

SAFETY BINDING POM.

and is so constructed that a sure contact can
be effected. The cuts illustrate the features of

the binding post. The metal post is covered
with rubber. The device is introduced by M.
C. Chase of Chicago.
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According to the latest reports there is now
no probability of a general strike among tele-

graph operators. They have come to the con-

clusion that the organization was not strong

enough to warrant them in making a fight for

higher pay.

Two papers read at the last meeting of the

American Institute of Electrical Engineers are

presented in this issue. Both relate to the

.Stanley alternate current dynamo. The papers

are both mathematical in character and the in-

vestigations in each case have been most care-

fully and elaborately pursued.

Minneapolis papers assert with great vigor

that they were shabbily treated by the census

department. The registration lists show, they

assert, that their population is much greater

than that estimated by the United States census.

They are comforting themselves by the thought
that Minneapolis is to have the greatest elec-

tric railway system in the world. Sixty miles

of track are already traversed by electric mo-
tors, and when the system is complete a person

may travel over 200 miles of electric railway in

Minneapolis alone. That statement is authorized

by the street railway company. The peculiar

manner of burying the feeder wires was men-
tioned in the Western Electrician of Oct.

18. This method, the engineers of the com-
pany state, promises to prove extremely effi-

cient. The recent heavy rains in Minneapolis

have not interfered in the slightest with the

working of the wires, a fact which has interest-

ed the engineers in no small degree.

Underground New York is becoming so

crowded that the the city authorities are puzzling

over the problem of securing additional room for

subterranean systems. The discussion in refer-

ence to the advisability of constructing a tunnel

for the accommodation of the multitudinous

wires and pipes has been started afresh. The
extraordinary amount of underground work
done within the last few months by the electrical

companies has had the effect of drawing atten-

tion to the matter. According to Mayor Grant's

message there have been buried since Jan. 1,1889,

17,903 miles of electric conductors. A New
York paper quotes "one of the highest ofificials

of the city" as saying that it would be advan-
tageous for the municipality to construct a tun-

nel.- The expense of such construction, he
estimates at a million and a half dollars per

mile. At least twenty-five miles of tunnel would
be necessar)'. Doubtless a system of tunnels

would free New York from many of the ills from
which it has suffered, but the expense is pro-

hibitive.

Enthusiasts who expect to see in the near

future radical changes made in electric railway

equipment, will find that men actively engaged
in this particular field take a more conservative

view of prospective developments. In another

column is presented an interview on the subject

with Theo. P. Bailey. Mr. Bailey, as is well

known, has grown up, so to speak, with the

electric railway, and his views are interesting in

that they bear evidence of experience and a
knowledge of the present situation. In his con-

versation Mr. Bailey makes no startling predic-

tions. He looks for no fundamental innova-
tions in equipment for some time, but predicts

that details will be much improved. "The trol-

ley has come to stay for some time," he thinks,

but we are to have more tasty overhead work.

Substantial and artistic overhead construction

will be more in demand when the general public

awakens to a thorough realization that the elec-

tric system is no experiment, but is a permanent
institution. "The motors will stay under the

car floor," says Mr. Bailey. The one or two-

motor equipment will continue to be employed
according to the conditions of operation. The
tendency at present in power station equipment
is in the direction of larger power units.

Engineers are at present busily engaged in

bringing out a number of different styles of car

trucks adapted for service in connection with

the electric motor. Now that the novelty of rid-

ing on an electrically propelled vehicle has to a
great extent worn off, complaints of certain

minor defects in the new system are beginning

to be heard. One grumbler will tell you that

the car bodies, which in certain cases were of

necessity slightly raised to make room for the

motor equipment, are too high, and conse-

quently it is not so easy to enter an electric car

as it would be to board the old horse car, which
is nearer the ground. This is one of numerous
trivial criticisms which one may hear and laugh

at. There is, however, one feature of the pres-

ent equipment which must be conceded to be a

most serious objection. The riding public is be-

ginning to appreciate that the electric car is by
no means a noiseless mechanism. The hum of

the gearing is an annoyance to many, and the

unenthusiastic public are already beginning to

"wonder why that noise cannot be nvercome."
All this means that noisy gearing will have to

go sooner or later, and even at the present time

we find the greatest efforts arc being made to

produce something better. Progress is to be

expected, and realizing that much energy is be-

ing expended to bring about a satisfactory solu-

tion of the ve.ting problem, the Westf.rx Elec-
trician endeavors to keep its readers thor-

oughly posted on all meritorious work in this

particular field. For instance, in another column
is presented a style of electric motor truck on
which is arranged an ingenious combination of

cog-wheel and rope gearing. This truck is of

recent design, and while certain features of its

construction may be criticized its arrangement
is such as would indicate that the inventor

thoroughly understands the value of space, sub-

stantial parts and noiselessness of operation.

In developing the electric welding process the
one great object seems to have been to build

machines which would weld satisfactorily bars

of large diameters. In other words, it was
once considered a feat to weld a one-quarter
inch rod, and now an account of the

welding of one inch bars causes no com-
ment. The fact that the electric process

may be used advantageously to unite pieces of

extremely small diameter was of course realized,

but we hear little of any application of this kind
in the arts. A French inventor, Casimir Pau-
thonier, claims, however, to have devised a

method of repairing incandescent lamp fila-

ments, in which the sundered ends may be
welded together by the aid of an electric cur-

rent. His processs as explained elsewhere in

this issue is quite simple, yet ingenious. The
ends of the carbon filament are brought to-

gether within the lamp bulb in a liquid or gase-

ous hydrocarbon. While thus immersed a

current is passed across the joint and the ends
are welded together by a deposit of carbon.

Prof. Langley has recently contributed to

an English periodical an extremely interesting

paper on the cheapest form of illumination. His
article refers to the light produced by the glow-
worm. He has proved by experiment what
has been generally assumed but has never been
demonstrated, that the production of the light

of the insect is attended by less heat than

in any other case. The tests indicated that the in-

sect light was accompanied by less than one-four-

hundredth of the heat given by an equal amount
of gas light. Some idea of the smallness of the

quantities measured in the experiments is con-
veyed by the statement that the heat given off

from the glowworm per second, was less than
one-millionth part of a gramme degree, and the

portion of this falling on the bolometer in one
second was not enough to raise an ordinary mer-
curial thermometer one-millionth part of a de-

gree centigrade. In concluding. Prof. Langley
says if the light of the fire-fly could be manu-
factured on a large scale it would be far cheaper
than any other known form of light; and this,

he adds, does not appear impossible, since vital

processes do not seem an essential feature in

its production.

At the last meeting of the Chicago Electric

club F. E. Degenhardt read a paper on "Under-
ground Electrical Work," which is presented
elsewhere in this issue. After referring gen-
erally to the subject of insulation the author
of the paper spoke briefly of the failure of

Prof. Morse's underground work, after which,
he said, nothing was done practically until the
residents of a Chicago avenue objected stren-

uously to the erection of a pole line on their

street. At their request and at their expense the

wires were taken from the poles and put under
ground, where they remain to-day in excellent

working condition. Mr. Degenhardt speaks of

the great amount of underground work done
since that time, and refers to the excellence of

cables now manufactured for use under ground.
As an illustration of what has been done in this

field of electrical work, Mr. Degenhardt pre-

sents figures showing the extent to which elec-

tric wires have been buried in Chicago.

Mr. Degenhardt's paper excited the keenest

interest at the club meeting. The discussion

which was unusually spirited will be published

in the next issue of the Westlrn Elec irician.

Theo. P. Bailey's paper on "Electric Railways "

which it had been announced would be read,

was not presented. It will be read at the next
meeting of the club.
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The Root New Water-Tube Steam
Boiler.

The engravings give an excellent idea of the

construction of the new Root improved water-
tube steam boiler. Briefly described, it consists

of a nest of inclined water- tubes connected at

the front and rear ends with a series of horizon-
tal overhead drums. The water level is carried

at the middle of the drums and the fire is

applied under the front and raised ends of the

tubes.

The action of the fire is to cause an upward
and forward flow in the tubes. The water thus
forced from the tubes into the front end of the

horizontal drum is constantly replaced by a
downward flow from the rear end of the drum to

the rear end of the tubes. There is, therefore,

a steady continuous circulation of the water
throughout the boiler, and the steam is dis-

engaged into the upper portion of the horizon-
tal drums. The tubes are expanded in pairs at

both ends into bored holes in cast iron headers,
and when in place they are in identical condi-
tions, as far as exposure to flame, temperature
of contents, etc.,are concerned. The expansion
and contraction of both, consequently, must be
uniform. One horizontal drum with its under-
lying row of headers and the tubes therem,
forms a separate "section" of the boilers. It

will be noted that the rows of headers at the

front and back of each section, with the bends
connecting them, form a single header through
which the ends of the tubes in that section are

connected to the ends of the overhead drums.
In this manner the connections are made be-

tween the tubes and the drum to provide for the

circulation of the water. For the purpose of

equalizing the pressure and water level, as well

as to supply feed water and take away the

steam, the several sections are all connected to

a common cross steam pipe and a rommon mud
drum, located at the rear or rigid end of the

boiler.

From the common steam pipe two outlets

connect with an overhead cross steam drum, of

The boiler is inclosed in brick work, the

headers which are milled on their sides, forming
the front and rear walls of the combustion
chamber. A brick wall at the rear incloses the

mud drum and the rear end of the boiler, so as

to prevent undue radiation, and a chamber is

thereby formed between this wall and the rear

headers to which access may be had at all

times, even with steam up.

The subdivision of the water into small

masses, the largest only fourteen inches in dia-

ROOT WATER TUBE STEAM BOILER.

meter, is an element of safety in the boiler. The
tubes are strong, and under heavy pressure do
not tend to actually explode. Little more than

a rupture can happen it is claimed. Should a

tube explode, it is stated, the accident would be

local and slight so that no damage would fol-

low. A reduction of pressure on the boiler and
the gradual blowing-out of the contents would
ensue.

In the Root boiler the manufacturers claim

that every single part is free to expand and con-

tract independently and fire strains are abso-

lutely eliminated. This has been accomplished

by the Root metallic jomt which is made, metal

to metal, without any intervening substance and
without "grinding." It may be described as a

yielding joint, which, while it is absolutely

ROOT IMPROVED WATER TUBE STEAM BOILER.

ample capacity, to which are attached the main
stop and safety valves. The drum is provided

with a drip pipe leading below the water line so

that condensation may drain backinto the boiler.

The path of the downward circulation in large

boilers is from each overhead drum through its

connected downtake, into the common feed

drum; from this, through the standpipes to the

mud drum; thence the water is distributed to

the lowest headers of all the sections. The ob-

ject of this arrangement of feed drum and

standpipes is to heat the entering feed water by
mingling with the descending currents from the

overhead drums.

tight at all pressures, yet allows the connecting
parts to move slightly. The boiler, which is

made by the Abendroth & Root Manufacturing
company of New York, is in use in a large num-
ber of electric light stations.

Municipal Lighting at Baltimore, Md.
Municipal lighting has found another advo-

cate, it is reported, in the mayor of Baltimore,

Md. He will shortly recommend the city to

establish an electric light plant, it is said, but it

is not known whether he will advocate com-
mercial lighting in connection with the public

service. At present the city lighting is done by
a local commercial company. It is reported
the mayor will address a special message to the
city council on the subject of electric lighting. '

Collapse of the Brotherhood of Tele-
graph Operators.

The last week was eventful in telegraph cir-

cles as it witnessed the collapse of another
movement on the part of the operators to secure
an organization that could command the atten-
tion of the big companies. Since the great
strike which proved so disastrous to the opera-
tors, numerous attempts have been made to
form a union that would embrace all branches
of the business, but in every case failure was
precipitated by some hasty action on the part of
the men. They have never since had a thorough
organization. The prominent figures in all of
these movements are men who have lost their
positions with the companies presumably through
their connection with the labor movement.
They are looked upon as sufferers in the cause
by their associates, and have naturally gained
considerable influence over them. It has not
been hard for the telegraph companies to follow
closely the movements of these men and keep
thoroughly acquainted with the plans of their
employes. This has, of course, given them an
advantage over the men, and they have been
able to protect themselves against the projected
strikes.

It seems, however, in the last movement that
the men themselves were not united as the lead-
ers of the brotherhood represented. It will be
remembered that the gentlemen who conceived
the idea of organizing for the protection of the
operators declared that the railroad men needed
as much protection as others, and that the Order
of Railway Telegraphers, which opposes strikes,

was declining, that the railroad companies were
breaking up the organization and that the mem-
bers were deserting the order and flocking to the
new association, which believed in strikes. The
Railway Telegrapher, the official organ of the
Order of Railway Telegraphers, charges the
leaders of the brotherhood with making false

statements and sailing under false colors.

Speaking of the new organization, it says: "Of
the leaders of this movement we have nothing
to say, as nearly all members of the O. R. T.
know their history and their former connection
with our order, but of their practices in endeav-
oring to tear down and destroy all the good
that has resulted from this noble organization,
we do protest against it most emphatically. The
falsity of their assertions prove the unrighteous
and selfish ends for which they are laboring.

They say: 'Of late this order has been rapidly
decreasing in strength, and in its place has
sprung up the Brotherhood.' The facts in the
case are the grand secretary's books will show
more members in good standing to-day than at

any previous date in the history of the organi-
zation." The members of the order believe the
day of strikes has passed, and they have no
sympathy with the advocates of such methods.
It is claimed the order is stronger to-day than
ever before, and it is further asserted: "There
is not a member in good standing to-day but
who knows that the O. R. T. has done the tele-

graphic fraternity more substantial good than
all the telegraph organizations combined which
have ever existed before it."

It is not, therefore, surprising that the move-
ment failed, inasmuch as it did not command
the sympathy of the men in whose interests it

was ostensibly organized. The ill-advised action
of the men at several points in stirring up con-
tention precipitated the downfall of the organi-
zation. Relying upon the reports that the
brotherhood was thoroughly organized and had
plenty of money in the treasury, they became
bold in their demands, and finding that the com-
panies would not consider them as an organiza-
tion, they undertook to enforce their demands.
The result was the exposure of their own weak-
ness. The Brotherhood is practically a wreck
and the Order of Telegraphers, which does not
believe in strikes, is reported in a prosperous
condition. It is hardly possible the Brotherhood
will again be heard from, and it is equally im-
possible for it to assume a threatening attitude.
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Investigation of the Stanley Alternate
Current Arc Dynamo.'

BV \V. B. TOBEV ASl» G. II. W'ALliRlDGE.

Before entering directly upon the subject to be presented

this evening. 1. e , the investigation of the Stanley altern-

ate current arc dynamo, it may be well to give a biief

description of that new and extremely novel type of ma-
chine. Descripiions of it have been given in some of the

electrical papers during the past spring, but some here

may not recall its general mechanical construction. The
dynamo is manufactured and sold by the Wtstiogfaouse

nt/. i.-DIAGRAM OF CONNECTIONS.
A, A, A. Ammeters 1 V. Voltmeter.

Electric company under patents granted to ^Vra. Stanley,

Jr., the inventor. Mr. Albert Schmid, superintendent of

the Westinghouse Electric company shcps. deserves much
credit for perfecting the machine in (.ietail, and to hini is

largely due its success commercially. In general appear-

ance it closely resembles the Westinghouse alternate cur-

rent constant potential dynamo, which has become so

familiar to all. In fact, the frame, pole pieces, field wind-

ings, etc., for any given size machine are identical,

whether for constant current or constant potential. The
distinguishing feature between them lies wholly in the form
and winding of the armatures. Figs. 12 and 13, showing

9

lto.2.

diagrammalically half sections of the machine, will aid us in

a description of the armature, which is built up of thin

iron plates stamped in the form shown. It will be ob-

served that a number of cores corresponding to the number
of poles on the dynamo project radially from the armature,

and from the sides of each core project overlapping lugs.

The armature coils are not of the original "pancake" or

oblong flat coil type, placed on the periphery of the arma-
ture, but are quite thick ana placed around the core pro-

iections. The overlapping lugs serve the double purpose

of preventing the coils from slipping off the cores and also

aid in the regulation of the machine. All the armature
—
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coils arc connected in series and the terminals connected to

the two collector rings, upon which bear the brushes furn-

ishing current to the line. The field coils are also in

series, so connected that the poles presented to the arma-

ture are of alternate polarity. The terminals of the field

'Read before the American Institute of Electrical Engineers,
New York, Oct. 21, 1890.

2Much trouble experienced by other investigators in this line, duL-

tu breaking of the spring, was entirely obviated by us by putting a
piece of thin rubber packing above the spring where it was clumped
in the brush holder.

go directly to a small shunt wound exciter. Thus it is

seen that the machine consists simply of an even number
of field coils, corresponding to the number of poles on the

machine, joined in series, and an equal number of arma-

ture coils also joined in series. That from such a simple

combination ol coils without any e.\tern:ii regulating de-

vice an almost constant current is obtained for all loads,

from short circuit to the maximum output of the machine,

seems incredible, but such is the case.

Through the kindness of Mr. Stanley, a complete 40-

FUt 4.

light plant was sent the writers at Cornell Univirsity, at

which institution we were then students. Later, the

Westinghouse company made the university a gift of the

entire plant. It has been our aim to show how the regu-

lation takes place; also, to determine the actual electrical

output of the machine, and from the latter and the corres-

ponding dynamo meter readings to calculate the efficiency

of the dynamo.
The alternator was mounted on a Brackett cradle dyna-

mometer calibrated to read in watts direct at 1,000 revolu-

tions, the speed at which we were running.

The general method has been to obtain instantaneous

values of e. m. f. arc and exciter currents at a sufficient

number of points to indicate by curves the performance of

the dynamo at every part of a revolution. For this pur-

pose runs were taken with the dynamo at short circuit and
with loads of 5, 10, etc.. up to 40 lamps. The dynamo was
run under normal conditions, viz., at a speed of 1,000
revolutions and with such excitation as to cause an output
of approximately 10 amperes. For obtaining values of

e. m. f. at low loads, pressure wires were run from the

terminals of the dynamo and for larger loads were taken

from around 10 lamps. At all points where instantaneous
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values of e. m. f. were taken corresponding values of arc

and field, or exciter currents, were obtained by "fall of

potential" method. Pressure wires were brought from the

terminals of each of two non inductive resistances of ger-

man silver wire placed in arc and field circuits. Fig. i.

These resistances being constant, any pressure around the

terminals corresponds to a certain current. The terminals

of the three pairs of pressure wires were connected to the

contacts of the triple-throw switch, so that by placing the

switch on any pair of contacts desired, those terminals

could be put in circuit with a line in which was a con-

denser and the revolving contact or commutating device

by means of which the condenser was charged. The re-

volving contact used was similar to the one described in

detail by Trof. Ryan in his article on "Transformers"
read before the institute last December. It consisted

essentially of a knife edge of sleel fastened by a wooden
clamp to the collector end of the armature, and revolving

with it through a circle of about eight inches diameter.

The center of the knife edge was in line with the center of

one of the armature coils. L'pon a frame at the same end
of the armature was held a wooden semicircle, upon the

Fiu.7.

periphery of which was a wooden scale, divided to milli-

meters. At the center of the semicircle was pivoted an
arm carrying a brush holder, in which was a steel spring.

The brush holder was so adjusted that the revolving knife

edge made contact with the spring several times per
second. The arm carrying this spring could be clamped
wherever desired and its position designated by means of a
pointer over the scale.- Thus, the condenser, placed in

series could be brought to the same difference of potential

that existed between the spring and the knife edge. The
arc circuit was, as shown by the diagram of connections,

Fig. 1, taken from one brush directly to a Westinghouse
ammeter through a switch, by means of which a Thomson

Fig.S.

balance, or gravity ammeter, could be put in circuit when
desired. From the Westinghouse ammeter the current

was taken through the non-inductive resistance to the

dynamo short-circuiting switch, where the other terminal

of the machine was directly connected. The exciter cur-

rent was measured by a Ryan gravity ammeter, and a
Hartmann and Braun type voltmeter indicated the poten-

tial around the terminals of the field. The arm of the

commutating device being clamped ac some desired posi-

tion, the spring was adjusted so that the revolving knife

edge made contact; then the switch was thrown on any one
of the three pairs of terminals, for the circuits of which we
wished to obtain instantaneous values. The half micro-
farad condenser was so connected that by closing a key it

could be charged. Opening this key and closing one in

circuit with the galvanometer sent the charge through the

galvanometer, and the throw was noted.

The galvanometer used was of 5,000 ohms' resistance,

and consisted of the coil of a Sir Wm. Thomson marine
galvanometer, in which was suspended a small concave

100;£
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mirror, having several very small magnets constituting the

needle fastened on the back. The controller was a large

horseshoe magnet. A sin, pie wooden frame supported the

coil. A narrow slit in a screen, behind which stood an
incandescent lamp, allowed an image of part of the fila-

ment to fall on the galvanometer mirror, and be rellected

back to the screen, on which was a graduated scale. By
placing a resistance box In shunt around the galvanometer,

the throw of the needle was reduced when it was desired to

read the arc e. m. f. When current readings were taken
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the whole charge of the condenser was passed through the
galvanometer. The galvanometer was calibrated for

e. m. f. by putting the condenser and a standard potential

instrument in multiple around the terminals of a storage
battery giving about 120 volts. Readings were then taken
of the voltage, and the corresponding throw of the needle
was noted. The calibrations for currents were made by

lamps, shows a radical change in the e m. f., which now
approaches more nearly to the form of a rectangle than a
sine curve, and immediately after passing the zeros exhibits

very sharp peaks. In this case the current continues to

rise after the e. m. f. has begun to fall, and also lags

slightly with respect to it. A shifting of the zeros has
also taken place. Comparing this e. m. f. curve with that
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running the exciter alone and passing the current through
both of the non-inductive resistances, determining its

amount by an ammeter, and observing the corresponding

throw of the galvanometer needle for each non-inductive

resistance.

So much for a description of the dynamo, the instru-

ments and the methods used. We now come to that which
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is of most interest, viz., the results obtained. In order

that the cur\'es may be more easily followed we will give a

brief general explanation of them.
The figfures on the zero line, always commencing with 5,

correspond to the divisions on the scale of the wooden
semicircle, a part of the comrautating device. Under each

plate of curves will be seen two rectangular figures, repre-

Fig,ll.

senting pole pieces, which show the relative position of

the curves with respect to the poles. From each curve

projects a vertical arrow, always equal to one or two
divisions, and its value marked near it. In all curves the

direction of motion of the armature relatively to the poles

is from left to right.

Fig. 2 represents the performance of the machine at

short circuit. The curves e. m. f. and current, both ap-

proach sine curves; the current rising almost in unison
with the e. m. f., there being no perceptible lag. The
curve of exciter current in this, as in all cases, exhibits a

wavy form. Fig. 12 shows the position of the armature
relatively to the poles when the e. m. f. is zero, and the

machine running on short circuit.

Fig. 4, representing the curves for a load of five arc

for short circuit it is seen that the first zero shown occurs

at about 6.35 instead of 6.85. The curves for all loads of

arc lamps are quite similar in form, as will be seen by re-

ferring to Figs. 5, 6, 7 and S. As the load is increased,

however, the zeros occur earlier with respect to the poles,

and the current lag increases slightly. The efficiency

curve, Fig. g tells the story of the dynamo from a com-
mercial point of view, reaching as it does an efficiency of

between 93 per cent, and 94. per cent, at full load, while at

half load it is 92 per cent.

A most interesting set of curves is shown in Fig. 10,

giviiig a comparison of the forms and values of e. m. f.

for 40, 30, 20, and 10 lamps, their position with respect to

the poles, and also the position of the zeros of e. m. f. at

short circuit.

Figs. 13 and 12 show respectively the positions of the
armature relatively to the poles for full load and short cir-

cuit.

An apparently remarkable feature of the machine is that

it may be short circuited when running at full load, with-

out the slightest injury, and it may be run at short circuit

indefinitely. That the machine regulates with great

rapidity is proven by the fact that upon short-circuiting it,

the ammeter indicates but a slight increase of current.

The peculiar form of the e. m. f. curve for arc lamps led

as, so far as time would permit, to an investigation of the

cause, to ascertain which the following runs were taken:
First, with a non-inductive resistance of five large in-

candescent lamps, but no arcs in circuit; each lamp con-
suming about the same amount of energy as an arc lamp.
Second, with nothing but an inductive resistance, con-
sisting of a solenoid having 440 turns of No. 10 wire.

The curves in both cases were similar and approached sine

curves, proving the rectangular form to be due entirely to

the action of the arc. Fig. 3 shows the curves obtained
from the load of incandescent lamps. To more fully de-
termine this action with no other resistance in circuit, an
arrangement was made whereby an arc could be regulated

by hand with the aid of a hot wire voltmeter. We took
no curve for a single lamp under normal conditions with
which to compare the one taken in the above manner; but
the latter (see Fig. 2) has very high and abrupt elevations

of e. m. f. immediately before and after passing the zeros.

The theory advanced to explain the high point of e. m. f.

in all the arc curves is, that when the arc breaks, the rush
of cold air adding resistance to the circuit, prevents the arc

forming again until the potential has risen to a point con-
siderably higher than that required to maintain an arc

once formed. To test this we attempted to heat an arc by
means of an alcohol blast, and thus prevent in a measure
the rush of cold air. This means of heating proved inade-

quate, so that the result was not all that could be desired.

As before stated, we had no one-lamp curve with which to

compare it, but as compared to the one lamp regulated by
hand, the sharp corners of e. m. f. were much modified.

It is not certain, however, whether this was due to the

action of the lamp-regulating coils, or to the action of the
flame. The current curve in all cases approaches a sine

curve in form, but is always slightly steeper on the left or

front side; direction of rotation being from left to right.

Although the current lag is practically nothing at short

circuit, or for any load except arc lamps, it increases

slowly as arc lamps are added. For forty lamps it is

about 4^ per cent, of the time of an alternation. The
wavy form of the exciter current is probably caused by the

variable resistance of the magnetic circuit, due to the pro-

jecting cores and lugs of the armature as they approach
and recede from the poles. The values of e. ra. f . and
current were found by taking the square root of the mean
square of 36 ordinates of a curve, representing a complete

cycle. Although the current lag was very small, the

product of the values of current and e. m. f. obtained as

above did not give the watts. The watts were obtained by
plotting a cur\'e, the points of which were the products of

the instantaneous values of e. m. f. and current; then in-
tegrating by a planometer. Dividing the value of the watts
thus obtained by the current, we obtained a value of the
e. m. f. which was usually about seven volts lower per
lamp than the corresponding value obtained from the
square root of the mean square. This difference was no
doubt due to the extremely high values of the e. m. f.

when the current was very low, as the negative work was
negligible. To distinguish between the two values we
have called the one obtained from the square root of the
mean square the "actual" e. ui. f., while the one obtained
by the second method has been called the "effective"'

e. m. f., it alone being effective in doing work on the cir

cuit.

It is very much of a question in our minds whether the
square root of the mean square, obtained from the rec-

tangular e. m. f. curves for arc lamps, gives the actual
e. m. f., but for the lack of a better term the values thus
obtained have been called the "actual" e. m. f's.

For arc current values we have assumed the square root
of the mean square to be correct, and if not actually the
case, they are certainly very close approximations, as the
current curves are practically sine curves.
The exact values of e. m. f . or current are of little con-

sequence, however, except as a matter of interest, since
the electrical output in watts is known, this alone being
required to determine the efficiency.

In conclusion we can simply state what our investiga-
tions have shown, that the dynamo, aside from being very
efficient and of most excellent regulation, is as stated at

the beginning an extremely novel and interesting type of
machine.

Electric Power at Kearney, Neb.
The development of the electric interests in Kearney,

Neb., has been phenomenal. Two years ago the power
house of the Kearney Electric company consisted of a
little wooden structure 18x28 feet in dimensions. Adjoin-
ing was a smaller building which served as a covering for

a 350-horse power water wheel, with which the company
began business. The first dynamo was a Thomson-Hous-
ton machine with a capacity of 30 arc lights. It was
about a year after that the company added two Edison
dynamos, each with a capacity of 650 incandescent
lights. The popularity of the new light was so great that

six months later two more dynamos of the same make
were added- to the plant, each of these being capable of
supplying 1,000 lights. A large gs-horse power dynamo
was also added, which is now used to supply power for

the electric street railroad. The company has in reserve a
Thomson-Houston dynamo. Of course all these machines
could not be accommodated in the i3x2S foot building,

and a year ago the Geo. W, Frank Improvement company
constructed the handsome three-story pressed brick build-

ing, 65x84 and 70 feet high, adjoining the wooden wheel
house. This house contains not only the power plant but
repair shops and store rooms. The plant furnishes cur-

rent for 30 arc lights and 3,200 incandescent lamps and a
large number of electric motors for manufacturing pur-

poses. The principal motor installations are at the

Kearney brick yards, where a 75-horse power is utilized;

the Kearney Canning company, which has a 30 horse

power machine, and at the woolen mills, which also uses

a 30-horse power. The company is now negotiating with
the Kearney Milling and Elevator company for supplying
lOo-horse power to take the placeof the steam plant. The
street railway company receives its power from this sta-

tion, and many small manufacturing companies, together

with printing establishments, depend upon electricity.

The electric street car line, operated from this station, is

S}4 miles in length.

Patent Litigation on Fire Alarm Ap-
paratus,

A dispatch from Indianapolis Oct. 29th says: "A decision

was rendered by Judge Gresham of the Federal Court, to-

day, in the suit of Walker & Olters of the city of Terre
Haute, charging infringement of patent in the use of the

Bragg fire alarm device. The invention consists of a gong
and a contrivance that unfastens the halters of the horses

and drops the harness upon thera by electricity when an
alarm is sounded. Several years ago Walker & Olters pur-

chased the right to make and use the device in Indiana,

Ohio, Illinois and Michigan, and a number of other States,

and introduced it into a number of fire departments. The
owners then discovered that without authority from the

patentee the device was used by nearly every city in the

Union having a paid fire department. Suit was entered in

1887 to enjoin the city of Terre Haute and torecover dam-
ages and Judge Gresham to day decided in favor of the

plaintiffs and appointed Master in Chancery Fishback to

investigate and fix the measure of damage due by Terre

Haute and report to the court. Suits will now be filed

against every city in which the invention is

used. Walker recently offered to allow the device to be
used in Terre Haute permanently for i^6,ooo." City Elec-

trician Barrett of Chicago, says the device is not as gener-

ally used as the dispatch would indicate. Mr. Walker en-

deavored to introduce it in Chicago and asked $50,000 for

the privilege, but the city did not want it. "At that time,"

said Prof. Barrett, "there was noarrangement for lowering

the harness as referred to in the dispatch. I do not think

that it is practicable. If the harness was lowered when
the gong was struck it would be on the ground by the time

the horses got around to their places." This is not the

first action that has grown out of the patents on this de-

vice.

The Chicago City Railway company has for several years

been using a Thomson-Houston incandescent dynamo for

lighting the power house and offices near the corner of

Twentieth and State streets, and has decided to adopt the

system for lighting the new power house at the corner of

Sixty-first and State streets.
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A New Method of Analyzing the Mag-
netic Reactions of Armatures Ap-

plied to the Stanley Arc Light
Alternating Current

Machine.^

liV TlIORliUKN REU).

This analysis is a result of looking at an old and well

known phenomenon from a new point of view, and is mere-

ly a development of the principle of the magnetic circuit a

little further than has heretofore been usual. Hopkinson,
I find, has used much the same method in his analysis of

ttc transformer, and seems vaguely to have foreseen its ap-

plication to dynamos, if I may judge from a part of a sen-

tence which I ran across in one of his articles a few days

ago. This same principle has been discussed at some length

in the Knglish electrical journals lately, but 1 am not aware
that any analysis has been attempted by means of it.

IJy this conception dynamos are considered to consist of

a magnetic circuit composed partly of iron, or steel, and
partly of air. one pari being at rest and the other in mo-
tion, generally rotary. Magnetism is induced in this circuit

by means of two or more coils of wire carrying an electric

current, wound around some part or parts of the circuit.

One or more coils may be wound on the fixed part of the

circuit and one or more on the moving part, and the mag-
netism induced will be that due to the sum of all the mag
netomotive forces in ail the coils divided by the sum of all

the magnetic resistances. The magnetomotive forces in

the fixed coils are generally approximately constant, except

where they are varied for purposes of regulation. In the

movable coils, however, the m. m. f. is generally variable.

In direct current machines its elTect on the total flux around
the magnetic circuit is also almost inappreciable, chiefly

P'ic ^•

for the reason that it acts almost at right angles to the

magnetic circuit. In alternating current machines, how-
ever, it is quite considerable, and is generally taken into

account, but attributed to the self-induction of the arma-
ture.

The connection between the counter m. m. f., as it may
be called, of the armature and its self-induction will be
brought out more fully in a subsequent part of this paper.

To simplify our conceptions we will assume a two-pole

dynamo with one coil on the armature as shown in Fig. i.

Referring to the diagram, Fig. 2, let OiV"=: JV, repre-

sent the magnetic induction through the armature due to

the field in magnitude and direction; let (J(j represent the

position of the armature coil at that instant; let OA = A
at right angles to CO, represent the magnetic induction

due to the armature coil at that instant; let PR, at right

angles to the field lines, be the neutral line; let POO = ",

be the angle tlirough which the coit has moved from its

neutral position.

Uy completing the parallelogram, and thus compounding

the two magnetizations, ^V and ^1, we obtain M = OR
as the resultant magnetic induction through the armature

coil In amount and direction, at that instant, and QQ!

.

at right angles to Oli, as the neutral line with reference to

this resultant masjnetization. Then 2 OG = fr is the an-

gle through which the coil has turned from this new neu-

tral line

Let the angle NOR = ORA = X. We arc to deduce
the value of J/ from the known jjuantities N, A, and the

angle ", in the triangle ROA, RO is perpendicular to OQ
and OA is perpendicular to 00, therefore the angle ROA
= QOO = c. __

Also OA is perpendicular to 00 and AH is perpendicu-

lar to OTTtherefore OAR = OOP = iSo - 0,

From trigonometry we have

M _ N _ A ^^

sin (180' — 0) sin a sinj;

M N _ A
\0 sin o sin ip — ay (0

N costJ H- A
whence by trigonometry

^ N cosB + A

\ ft' + 2 AN cos ti -{ A-

therefore,

JV"sin (W — a) =. A sin "

expanding sin (# — fT.) dividing by ccs " and solving for

tan ", we have

(2)

(3)

1 Read before the American Institute of Etectricnl Engineers, New
York, Oct. 31, 1S90.

iVsin f

therefore from equation (i)

\N- + 2 AN cosd -^ A-

U)

(5)

This last expression gives us the actual value of the induc-
tion through the armature coil at that instant in terms of

PHg. 3.

the field strength, the armature strength and the angle (i

through which the coil has been turned from the position
perpendicular to the field line. The direction of this re-

sultant magnetization is along OH, and che neutral line

has been shifted from OP to OQ and the number of lines

actually passing through the coHs is 51 cos a.

From equations {3) and (5) we obtain M cos a = N cos
" + A.
The e. m. f. at any instant is then

I \
SK.OS ^J + Sa\

(,,

where <S is the number of turns in the coil.

Now ( is the time which has elapsed since the coil passed

the position OP and 2' is the time of one revolution, there-

fore

JS = -

B = -:ly- s,n -^,^ S dA
d t (7)

The armature magnetization A depends on the number
of turns in the coil, on the current flowing through it, and
on the magnetic resistance offered to its lines of force;

A =
n̂

where p is the magnetic resistance, and
eous value of the current.

(8)

the instantan-

Letting ^"- _ r dividing through by R, the resistance i:

the main

di

dt

circuit and collecting the terms, we have

R
L

25SJV"
It

J.

r (9)

This equation may be reduced to the following form

t = t' T a sm pt c ,, . .

y ^ '" (II)

which may be integrated by parts thus;

blJ" bt

J 6 sin ;)( dt

MLet u = sin ipt and du = e dt then du = p cos dt dt

I bt T dv !'•'., /-I Ijt

b

and V
t J- dv !'•'., /-

- sin pt - ^ e
b '^ b

ap - bty. W
cos litp cos pt dt i

dt.

Let <i = cos pt and dr> = e' dt then dii, = — ;) sin pt

I
,. bt

dt and y = ^ c

p sin pt dt;

! y J I
' ^''cospt+yie'"

Therefore, i ~ - sin ^( — ' cos pt — ^ i, or
b If^ b-

i = ---- \ '— sin j)« — :^=- cos pt
\

Vp"-
-f- ¥ ' V p- + b- Vn- •*- 'j- '\p" + b'

.-PLet tan— 2' tp — ~. Then substituting for n, b, and p.

their values, we have

2-^8 N
Vji' T'- + ^n'- D sin (tf — (f)

(12)

where p is the angle of lag, or by the angle by which the

effective e. m. f. lags behind the impressed e. m. f.

This is the mstantaneous value of the current at any in-

stant. Since the average value of the square of the sine

of any angle is %, we have, calling G the square root of

the average square of the current;

Let

zttS N
L T

and we have

di

-™ = i' and _ = b
T L

dt
-\- b i = a^npt

do)

a differential equation which must be integrated.

t 2 T 5 iV

Vii- T- + 4 ff- n-

S ^ t'-~^ S NR
sR? r= + 4 t' l"

(13)

(14)

Vou wiil no doubt have already recognized this equation

as the ordinary equation of the alternating current dynamo,
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li'ken the- self-indiiciion of the m mature coils is takett into

account. This analysis so far has taken no account of the

self-induction in the armature coils. There has, however,

been introduced into the discussion a factor not generally

treated in this connection, namely the counter ra. m. f.

of the coil. This factor occurs in the equation as the ex-

pression for which I have used the letter L. L is ordina-

rily used to denote the coefficient of self-induction, and I

chose it for that very reason. The connecting link is shown

by the value given to L in our equation; namely _^
P

We shall now show that L, the coefficient of self-induction

of a coil, is equal to the squaie of the number of turns in

the coil, divided by the magnetic resistance of the circuit,

isoo-

1700-

1200-

200-

100-

9 10

AMPERES
REGULATION CURVE.

:F^g. 0.

through which the lines of force of the current flowing in

the coil must travel.

There are several ways of getting at a definition of L
and perhaps the simplest is the following

:

Thecounter-e. ra.f. of the self-induction of a coil, in which

a varying current is flowing is L £f where '^* is the rate

dt dt

of change of the current at the instant considered; or more
simply, if the current is changing at a constant rate, it is

the number of amperes through which the current is in-

creasing or decreasing in a second. If the current is chang-

ing at the rate of one ampere in a second, ^ becomes unity

dt

and L ^' becomes equal to L; Therefore, L = the

dt

counter e. m. f. of the self-inducti3n of a coil, in which

the current is changing at the rate of one ampere in a sec-

ond.
Now selecting suitable units, the number of lines of

force which will be sent around a magnetic circuit of mag-
netic resistance p by a current of one ampere flowing

through a coil of S turns, will be *xi Therefore, if the

P

current is increasing at the rate of one ampere per second,

^ lines of force will be inserted or taken out of the coil in a

P
but.second, and the e. ra. f. set up will be ^ X 5 ^ ^"

P
"p

since the current is changing at the rate of one ampere per

second, the e. m. f. set up = L, therefore L ^ §^
9

These equations, (13 and 14) might have been arrived at

a little differently by revolving the counter m. ra. f. of the
coil parallel to the induction due to the field and then con-
sidering the comparative values of the resistances through
the inside of the coil and around the outside; but this

method is more complicated than the one I have chosen,
and a little consideration will show that it is precisely the

same thing, merely looked at from a different poiLt of
view.

Now let us see how the equation must be modified to suit

the conditions obtaining in the Stanley alternating arc ma-
chine. This machine is of the multipolar type, with the
coils laid flat on the armature core. It differs from the or-

dinarj' Westinghouse alternating machine mainly in the facts

that each coil consists of a large number of turns, and is

laid in longitudinal grooves in the armature core in such a
manner as to be almost entirely surrounded by iron, and
that the number of alterations per second is large. As a
result of this arrangement, the machine maintains a nearly
constant current throughout wide variations of resistance

and speed.

Fig. e.

To explain this phenomenon we will use equation {13),

first substituting for L its value _ and we have

__ P

since there is a large number of turns in the armature coil,

>S is very large, and S* correspondingly larger. Then since

the coil is almost completely surrounded by iron, p is very

small and accordingly '?.' is exceedingly large. Then

since the number of alterations is very large, 8 T, the time

of one alteration is a verj' small fraction and therefore, ifc-

T- may be neglected as compared with 4'r= ^_: Neglect-

.
P'

ing this term then and reducing, our equation becomes

This equation shows that G is dependent on the mag-

netic induction through the coil due to the field, on p the

magnetic resistance to the line of force of the coil, and S
the number of turns in the coil. /Resistance and speed are

conspicuous by their absence. We must remember, how-

ever, that if R and T are increased enough in value, R-T-

will cease to be negligible as compared with 4 tt- £_

and therefore, every increase in R will in-

crease the denominator of equation (15) and G will

decrease. If, therefore, we fix the Hmits between

which the current may change, while the resistance in the

main circuit is changing from its lowest to its highest value

we may determine the speed below which the machine must

not run. Any increase of the speed above this point mere-

ly tends to lessen the fluctuation of the current between

the highest and lowest resistances. Again, any increase

in the speed above this point will widen the range through-

out which the resistance may vary, without the fluctuation

in the current passing the prescribed limit. R will have its

lowest value when the armature is short-circuited and will

then equal the resistance of the armature coils and the cur-

rent will be at its maximum value. The minimum value

of the current then being fixed the maximum value of R,

it will depend on the value of i?- T- as compared with

4 ^" ^ or i2 (maximum) may vary inversely with T, or

9
directly as the number of alternations per second. Re-
turning now to equation 16, we see that G varies directly
as N (the field is separately excited) and iV varies directly
as the exciting current. Therefore, any increase in the
magnetizing current will correspondinglyincrease the main
current. This is in fact the method by which the main
current is brought to its proper value. The machine is

short-circuited and the main current brought to its proper
value by varying the magnetizing current. The main cur-
rent will then remain practically constant throughout
the prescribed range of resistance.

Secondly, the current varies directly as p. This, too,
has been shown to be true, for in one of the first machines
built the coils were wound in cylindrical longitudinal holes
in the armature core so that they were entirely surrounded
by iron, and as a result the current obtained was too small
to be measured. Longitudinal slots were then cut in the
armature core so as to increase p, and by widening these
slots to the proper amount, the desired current was ob-
tained.

Finally C varies inversely as 8. the number of turns in
the armature coil. That is, the more turns in the arma-
ture coil the less the current delivered. This, too, was
found to be true in the experimental stage of the work.
But it must be remembered that 8 must not be made so

small that the term 4 tt^ ^becomes comparable with R- T~
9^

We may, perhaps, obtain a simple conception of the re-
action by slightly changing the form of our equation.
We may write equation (13) thus:

t/ — D Vl ., ^^-_ — ^ ,.. — =1 (17)RT v'- RT
I + ji^T^

-l I -j- tan

where is the angle of lag.

Neglecting one under the radical sign, we have

G r-.

t 2 - g if

R T tan <p

(18)

The tan. ^ varies inversely as R T, and therefore the
prcduct of the tan. ^ and R T m the denominator re-

mains constant. Referring to Fig. i, and remembering
is the angle by which the eff'ective e. m. f. lagsthat '

behind the impressed e. m. f., we obtain that if there is no
lag. The effective e. ra. f., or the current will reach its

maximum value when the coil is in the position shown in

Fig. I, and therefore the largest possible number of lines

will flow through the coil and will be taken out of it dur-
ing the revolution. As 6 increases, the current is delayed
in reaching its maximum value, until the coil has passed
the position shown in Fig. i, and when <p is nearly go'^ the
coil will have nearly attained the position shown in Fig. 4
before the current reaches its maximum value; but in this

position the m. ro. f. of the coil almost exactly opposes
that of the field, thus largely reducing the number of field

lines which will pass through the coil. As o increases the
e. m. f. decreases. Then we have: a decrease in R tends to

increase the current. Eut decrease in R tends to increase
<b which in turn decreases the efTective e. m. f. and
reduces the current. must be nearly go*^ so that the
demagnetizing effect of the coil may vary inversely as /?,

which it will not do if <p is small. This result may be
viewed in still another way, we may write our equation
thus:

n _
.

(19)
^ - iR^- + 4 7r2 L-' „2

where n is the number of complete waves per second.
The numerator of this fraction will then represent the e.

m. f. which would be set up in the coil, if there were no
self-induction, ..v. The denominator consists of the ohmic
resistance R, and of another term due to self-induction which
is equivalent to an added resistance and has been called

the inductance. This quantity 2 tt L n multiplied by O
will equal the counter e. m. f of self-induction of the coil.

As long then as the inductance or induction resistance of

the coil is very large as compared with the ohmic resist-

ance, any change in the ohmic resistance will only very
slightly affect the total resistance which is the sum of the
two.

Let us now consider what light these equations will

throw on the question of designing the machine. The
problem is, to obtain a current of the desired strength and
constancy, with the least expenditure of energy and at the

least expense, and the quantities with which we may work
to obtain this result are iV, S, p (or L) and T. We see im-

mediately that it is advantageous to make T as small as

mechanical considerations will allow, since the smaller T
is the more constant will the current be throughout the
range, or the wider the range the resistance may have
without causing the current to vary below the prescribed

limit. This points then to a multiplicity of poles or high
speed or both.

iVon the other hand should be as large as possible; for

the output of the machine varies directly with that factor,

and its increase does not at all affect the fluctuation of the

current. S again should be as small as it can be made
without affecting too much the regulation of the machine;

p is the one indeterminate quantity in this equation. It

is almost impossible to calculate its value betorehand to

any reasonable degree of accuracy, for several reasons. The
magnetic circuit of which it is the resistance varies in

cross-section throughout its whole length, and this varia-

tion is not uniform, but has several points of discontinuity.

Furthermore p varies during the revolution of the arma-
ture, for when the armature pole is half way
between two field poles, part of the path of the
lines of force is through the field pole, and when
the armature pole is opposite the field pole, that

same part of the path of the lines of force will be made up
of the air gap between the two field poles, and p will be
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much increased. Ad approximate value might be ob-

tained by determining L with the armature in diflerent

positions and taking an average of the values thus ob-
tained; but if in actual practice the iron is worked any-
where near the saturation point this method would be of

doubtful utility, unless the currents used in determining L
were the same as those used in practice. Probably ihe

best method for practical work would be by means of a

cur\'c of current and e. m. f.. where, all the terms being
known except p and probably N, we can obtain p from
one point on the car\'e and both p, and N from iwo points.

This method, while it would probably not give us very ac-

curate values of these two terms, would be of value for

purposes of comparison, so that by means of a large num-
ber of determinations we might obtain data which would
be ver)' useful in designing future machines. Another
useful thing to know is what is the highest value to which
the e. m. f. will attain on open circuit. This may be
obtained from equation 14 thus, dividing both numerator
and denominator by R we have

VT-rSN
B

On open circuit li is infinite and the second term under
the radical sign vanishes, leaving

^^
4'j^^ 4^r*^ == ^^^SJS-Ji (20)

H-

where n is the number of complete periods per second.
This e. m. f. will of course be very high, since there are

very many turns in the armature coil, and n, the number
of periods p>er second is very large. As a consequence of

this, if the machine is allowed to run on open circuit, the
armature insulation will soon break down, thus producing
a ground which will speedily burn out the machine.
The following is the complete formula where all the

terms are expressed in practical units:

^ _,..._ .

^T:rgJ\'
10 A lo's Ji- T- X I2.76S- 7:- S' li-^ ^-^^

CORRESPONDENCE.

New York Notes.

New York, Nov. i.—The adoption by the Western

Union Telegraph company of a system of interior conduits

for electrical conductors in its remodeled building is a

significant fact. The object of the company to reduce the

dangers of fire to a minimum and at the same time to have

an electric system whereby useless wires can be replaced

easily will also bring about a great reduction in the insur-

ance rates of the company by forming an absolute protec-

tion against fire.

The electric railway corporation of Amsterdam, N. V.,

has been having a difficulty with the officials of the Farm-

ers' National Bank regarding the erection of a wooden pole

for the trolley wires in front of the Bank building. It was

stated to-day by an official of the railway company that the

differences had been amicably settled. The franchise granted

the railway company the permission to erect wooden poles

yet the bank president and treasurer insisted upon the re-

placement of the stone (lagging which had been removed by

the workmen of the railway company, declaring that no

wooden pole should be placed in front of the bank.

The final action of the Supreme Court of the United

States on the question of the constitutionality of the New
York electrical execution law was begun by a motion last

Monday at Washington. That the Kemmler execution

demonstrated the fact that electricity inflicts a cruel and

unusual punishment was the point for motion to obtain a

stay and get a hearing in the case of the Japanese murderer

Jugiro now under sentence to death by electricity. The
counsel for the murderer claims that the "carrying out of

the sentence in the Kemmler case was not scientifically

successful." It was moved that the case be advanced and

set down for a speedy hearing.

The influence of the paper by Lieutenant Fiske is ex-

tending to Washington and the government has been

asked to consider his suggestions that an electrical corps

shall be formed for active service in the standing army.

A slay of proceedings has been granted in the case of

Joseph Wood, convicted of murder and sentenced to

death under the new law. The execution had been set for

the week beginning Nov. 3.

The West Brooklyn Electric company, capital stock,

f 50,000, has been incorporated. It will construct an elec-

tric railway on the following named streets: Commencing
at Thirty-ninth street and Second avenue and running

along Thirty-ninth street to the division line between

Brooklyn and New Utrecht; thence along Thirty-ninth

street through the town of New Utrecht and Flatbush to

the highway known as the road from New Utrecht to Flat-

bush; thence along the latter road to and along Fighteenth

street in New Utrecht, to and terminating near Cropsey

avenue. The road will be about five miles long. The
company has as directors Richard Ilawley, Charles Bellows

Jr., Allen N. Spence, and John S. Kennedy of West
Brooklyn; Herbert N. Curtis, and Henry C. Radford of

New York, and Thomas G. Spance, Andrew D. Baird,

Joseph 1*. Fuels. William P. Rae, William. Wish, and John
Morris of Brooklyn.

W. H. T.

Minneapolis, Minn.
Minneapolis, Minn. Nov. r.—The discharge of four

Brotherhood telegraphers by the Western Union company
at St. Paul precipitated a strike early in the week which

threatened at one time to result in serious complications.

In discharging the four men in question the chief operator

assigned no reason, and Brotherhood men believed the act

to be but a further expression of the policy of the Western

Union to break up organizations among its operators which

render strikes possible. The trouble culminated Monday
evening at S o'clock, when nearly all of the night force in

the general office at St. Paul walked out, remaining how-

ever, in close proximity to the office with the expectation

of being recalled. The company simply drew upon its

reserve resources, and in a very short lime had a full force

at the instruments, selected from the regular day crew,

most of whom are non-union men. Business was only in-

terrupted by the occurrence an hour or two. It is now an-

nounced that the matter has been amicably adjusted, and

that the striking men have agreed to renounce the Brother-

hood and return to the employ of the Western Union as

vacancies occur. The strikers were very evidently misled

by reports from other cities which indicated that the "West-

ern Union was taking vigorous steps to crush their organi-

zations, and expected co-operation at other points—partic-

ularly Chicago and Minneapolis. There were no signs of

a disturbance in this city. Immediately before the strike

at St. Paul, the operators sent a committee consisting of

three Western Uniou operators, one North American oper-

ator, and one United Press association operator, to inter-

view Superintendent Isaac McMichael of this city, with ref-

erence to the discharge of the four Brotherhood men; but

Mr. McMichael refused to treat with them as representa-

tives, of any organization and ordered the North American

and United Press operators from the room. He was will-

ing, he said, to talk over the matter with the men as indi-

viduals, but not otherwise. Interviewed upon the occur-

rences of the week, Supt. McMichael said:

"The Brotherhood of Telegraphers is a secret organiza-

tion, gotten up to precipitate a strike when it becomes

strong enough, and in discharging these men we are simply

taking the bull by the horns. Paragraphs from its consti

tution read as follows: 'To establish and maintain the right

of telegraph employes to combine for the purposes of pro-

tection and advancement of their own interests. To defend

and protect its members against unreasonable reduction of

wages. ' They also take exceptions to our employing

students or apprentices, all of which principles are, of

course, objectionable to us."

The work of E. L. Randall, the Kansas City Brother-

hood organizer, has had no results in Minneapolis. He
first attempted to organiae the railroad men, but became

involved in party disagreements which frustrated his work

in this direction. He then endeavored to organize the com-

mercial men, and a well-attended meeting was held for the

purpose last Sunday. The claim that the Brotherhood has

sixty members here is denied, and it is apparently a mat-

ter of doubt as to whether any practical organization has

been secured. The strike and its results will unquestion-

bly have a blighting effect upon Mr. Randall's work in

Minneapolis and St. Paul.

The council committee on streets in St. Paul is wrestling

with the problem of making the Western Union company

bury its wires, and has thus far had little if any success.

Supt. McMichael made an appointment recently to meet

and consult with that body, but did not appear on the oc-

casion specified. At the next regular meeting of the com
mittee the matter will be again revived, and the city clerk

has been instructed to give official notice to the superin-

tendent that the matter will be brought before the commit-

tee at that time.

President Thomas Lowry of the St. Paul Street Railway

company, has found it necessary to go before the city

council of St. Paul and ask an extension of time. When
the company made the contract with the city for the change

of the street railway system from horse to electrical power,

a bond for i^2oo,ooo for the faithful fulfilment of its obli-

gation, was exacted and given. If the council sees fit to

take it, .^100,000 of this amount may be required as a pen-

alty for the failure of the company to have all of its lines

finished by the ist of November. Mr. Lowry explains

that the company has been subjected to serious delays in

securing jts material, and that in the matter of engines

alone, three months have been lost. So far as has been

learned there is nobody in the city council of either city

who favors taking advantage of this clause in the contract

and when the matter comes up any reasonable extension of

time which the company may require will undoubtedly be

granted. Mr. Lowry expresses confidence that the entire

system of electric lines in Minneapolis and St. Paul will be

in successful operation within four months. Work is be^

ing rapidly pushed now, and before winter is upon us the

principal lines in each city will be operated by electricity.

The electric line is finished out to Minnehaha I-'alls and

the wires will be strung within a few days, thus enabling

the company to do away with horses on that line altogether.

The Sixth street line is practically finished, and nothing

wilt interfere with its operation next week. It is now an-

nounced that the Washington avenue bridge is completed

and that the connection will be made on the inter urban

line during the week, and the new service regularly insti-

tuted between the two cities.

There was an interruption of an hour or two in the oper-

ation of the Sprague system on Washington and First ave-

nue the other day occasioned by a break in a trolley wire

which necessitated turning off the current. The broken

wire fell upon and instantly killed a horse, and occasioned

considerable excitement for a time. N. O. F.

Indianapolis, Ind.

Indianapolis, Nov. i.—The Indianapolis News has

just put in a Jenney constant potential motor, of 20 horse

power, to run its presses. The Perry Incandescent Elec-

tric company will furnish the current for the motors and
for lighting the entire building of four floors.

There are about fifty Jenney motors in use in the city of

from one-eighth to thirty horse power. M.

Louisville, Ky.

Louisville, Ky., Oct. 29.—Steps will be taken at once

to have Louisville lighted by electricity. Mayor Jacob a few

days ago said that he would advertise for sealed proposals

for furnishing electric lights at once. He intends giving

two weeks' notice. The common council's committee on
water finance and gas met Tuesday to consider the lighting

question. Several members of those committees opposing

the plan were absent. They argue that the general coun-

cil has no right to take up the matter now, as it is almost

time for a new mayor and a new council.

It is likely that the only bidder on the electric lights will

be the Louisville Gas company, which owns the electric

light plant of the Louisville Electric Light company. M.
Muldoon, who owns the Brush Electric Light company,

will not bid. Hite Barrett, chief engineer of the Gas com-
pany and president of the Electric Light company, has all

his plans ready for the building of the new electric light

plant which is to take the place of its Louisville Electric

Light company, but it is said the plant cannot possibly be
finished for six months. Consequently some of the local

papers are cautioning the council not to make haste in let-

ting contracts. J. W. L.

Pittsburg, Pa.

Pittsburg, Nov. i.—Unavoidable delays have necessi-

tated the postponement of the time proposed for starting

the electric cars of the Birmingham Traction company.

The first was the tearing away of the contractor's false

work at the Smithfield street bridge during a storm. This

mishap was followed by others which threatened to delay

the starting of the road until next spring. One of the recent

causes is the slowness in getting the structural iron material

to finish the work on the south end of the bridge. It will

be remembered that the Birmingham traction road had to

construct an addition to the Smithfield street bridge in

order to make it of use to the electric road.

In view of these circumstances, the company has decided

to make use of some temporary arrangements pending the

completion of the delayed work, and will begin to run cars

during the first week of December.

The new track has been completed up to either end of

the Smithfield bridge, and as soon as the poles and wires

have been put up the new cars will be sent for. Only a

few poles are yet to be put up, and the wires have about all

been strung. Much of the work is only temporary, and

will only be used until the new portion of the bridge is

completed. During that time the old bridge will be used,

and until the company's own power house is ready for op-

erations the road will be supplied with power from the

Allegheny County Light company's plant.

At the foot of Juniata street, Allegheny City, work has

been started on the power house of the Pittsburg, Alle-

gheny iS: Manchester Traction company. The contract

calls for the completion of the foundation by Dec. 15, so

that the engine can be placed. The entire building is to be

finished by Feb. i, i8y(.

McKeesport, Braddock and Wilmerding capitalists are

now organizing a company for the construction and opera-
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tion of an electric railway from McKeesport to Wilmerding,

a distance of five miles.

The usual brilliancy of the electric lights in Pittsburg,

which caused this city to be known as one of the best

lighted in the world, has been somewhat diminished of late.

Upon investigation it was found that a lack of fuel was the

cause of the trouble. The company has three natural gas

mains leading to the boilers, eight, six and four inches in

diameter. The company has been using high pressure

burners, but as it was found thai they would not do any

longer they are now being changed for low pressure burn-

ers, which will do away with the trouble, and the Pittsburg

electric light will shine as brightly as ever. E. H. H.

Kansas City, Mo.
Kansas City, Nov. i.—The council of Kansas City,

Kan., recently extended the time for the construction of

the West Side Railway company's line from December of

this year until May i, 1S91. This line is the one for which

J D. Husted of Kansas City, Kan., and W. S. Woods of

this city, secured a franchise nearly two years ago. No
work was done and in the spring of this year the franchise

and good will of the company were sold to W. E. Lambkin,

the contractor. A new company was at once organized

with E. D. Browne as president and W. E. Ewart secre-

tary. Lambkin took the contract to build the road and the

newly organized company at once authorized the issuance

of §150,000 worth of bonds. W. N. Coler & Co. of New
York bought the bonds and will furnish the money for the

construction. Work on the line will begin within fifteen

to twenty days, or just as soon as the steel can be ordered.

Coler & Co. specify that seven cars shall be put in imme-

diate operation. The system of the Detroit Electrical

Works will be used. Arrangements have been made with

the Metropolitan Street Railway company for transferring

to and from its line.

"In preparing the plans for the new city hall basement,"

said Superintendent of Building 3. E. Chamberlain, "a

system has been followed which' will make it possible for

the city to put in an electric light plant as proposed by

Councilman Humphrey in his resolution which was referred

to the committee on charter amendments." The south line

of the city hall will be neariy eighty feet from the north

line of Fifth street. The idea is to construct a huge base-

ment under this, supporting it by columns and eye beams,

to light it from above and to use all this space for dynamos

and the machinery necessary for the operation of the plant.

By this means a splendid machine room can be obtained

80x115, and at least 17 feet from floor to ceiling. In this

space can bi located ac engine of 1,000-horse power and

pumps and machines of 400 arc lights and t.ooo incandes-

ceQ- lights capacity, which will constitute the plant should it

bsputin. Tuateastof thisis another basement room 50x115,

which will be used for the city hall machinery and engines.

All this will b^ entirely underground, not affecting in the

slightest the approaches to the hall.

The Consolidated Electric Light & Power company of

Kansas City, Kan,, will rebuild its plant and will make

additions with a view to putting in machinery for making

ice on a large scale On Ojt. 3 this company executed a

trust deed to the Commonwealth Loan Sc Trust company,

of its plant and franchises, for which it is to receive §175.-

oootobispsnt in enlarging the plant. The ice plant

part of the deal has been quietly kept until recently.

A large number of business men of Kansas City, Kan
,

have signed a petition asking the Missouri & Kansas Tele-

phone company to reduce the quarterly rate on instruments

in that city from §27 to §i5, the same as accorded sub-

scribers in Kansas City, Mo.

Ths Ogden, Utah, City railway company has transferred

all of its properties to H C. Gilbert, vice-president of the

Jarvis-Coaklin Mortgage Trust company of Kansas City.

The instrument vests in him the powers of a trustee in the

interest of his company, which floated the first mortgage

bonds of the railway company to a considerable amount.

This will insure the almost immediate introduction of elec-

tricity and the most improved method of rapid street trans-

portation.

The city council of Rich Hill, Mo,, at a recent meet-

ing decided to accept the award as follows for the erec-

tion of a complete arc and incandescent light plant: The

arc light part of the plant is to be installed by the Excelsior

Electric Light company of Chicago, for $3,125. The in-

candescent light plant will be put in by the Westinghouse

Electric & Manufacturing company for $2,605.40. The

construction work will be done by Ira C. Hubble of Kansas

City, for $5,544.60. The engine will be purchased from

Fairbanks, Morse uS: Co. of Kansas City, for ?3,630. The

carpenter work was let to N. \Y. Ballfinch for $1,095,

The total cost of the complete plant will be about $16,000

The city council of Hannibal, Mo., has decided to sub-

mit to a vote of the people a proposal to issue bonds to the

amount of $20,000 to increase the power of the electric

light plant from 100 to 300-horse power in order that an

incandescent light plant may be put in and be operated in

connection with the present arc light plant owned by the

city. It was decided also to grant a franchise to the Union

Electric Street Car company to operate a line three and

one-half miles in length from the Hammetal cave to the ex-

treme northwestern limit of the city through the residence

portion, in addition to the line already in operation on the

business streets.

Lebanon, Mo., is now lighted with electric lights. The
arc system is completed, and in full operation. Work is

being rapidly pushed on the electric street car line.

The Moberly, Mo., Electric Street Car company has

commenced surveying for its road. Work on the power

house is also under headway. Cars will be running by

January i, 1S91.

There is a prospect of trouble between the Metropolitan

and Springfield Street railways at Springfield, Mo , over a

crossing at the corner of Campbell and Commercial streets.

The Springfield company in laying its track some time ago

took up the track of the Metropolitan. The latter in re-

laying its track for the electric motor along Commercial

street a few days ago, took up the track of the Springfield

company. Charters are being consulted and a council of

war is being held. The Springfield company is building a

car house iSx6o feet and a barn 24.X80 on the corner of Grant

and Scott streets. Switches are being constructed on

Campbell street north of Commercial. Track laying is de-

layed on account of not getting ties. G, M. P.

THE ELECTRIC LIGHT.
The Excelsior company will install an electric light plant

at Washington, Ga,

E F. Slater is president; O. R Lowman, vice-president,

and Charles Copes, secretary, of the Orangeburg, S. C,
Electric Light & Power company, recently formed.

The Pocomoke City, Md., Electric Light & Power com-
pany has been organized with E. G, Polk, president; W,
S. Dickinson, vice-president, and F. H. Dryden, secretary,

and purchased Young & Colburn's electric plant. The
capital stock is $10,000.

The Evening Standayd of Woodstock, Canada, in its

issue of Oct. 27, charges that C. A. Mohler, who for the

past year has been superintendent of the iDcal electric light

station, is a defaulter. The defalcation was not discovered

until after Mohler 's departure for parts unknown.

The Owosso Electric company of Owosso, Mich.,

has its plant nearly ready for operation. A brick building
has been constructed and the machinery is being put in po-
sition. The apparatus consists of a compound condensing
engine and Thomson- Houston arc and incandescent dyna-
mos.

L, N, Cox, agent of the National Electric Manufactur-
ing company of Eau Claire, Wis., has closed contracts for

an electric light plant for the Newberry Oil mills, New-
berry, S C, and for central station outfits for Chester,

:S. C, and Tarboro N. C. The company will also install

a street railway at Tarboro.

The Brush Electric Light company of Baltimore, Md
,

has received the contract from the municipal authorities of

that city to light the streets and public buildings for a
period of five years. The contract calls for 800 arc lights

and 5,000 incandescent lamps. The Brush company op-

lerates the Westinghouse alternating current arc and in-

candescent systems of electric lighting.

J, W.Johnson, raanagerof the Western Isolated lighting

department of the Thomson-Houston Electric company re-

ports the following sales: Schneidewend & Lee, Chicago,

300 incandescent lights; Johnson Lock Mercantile company,
San Francisco, Cal., for the California Pumice company,
at Napa, Cal., 50 incandescent lights; Fecker Brewing
company, Chicago, 50 incandescent lights; Chicago Ander-
son Common Brick company, Town of Lyons, near Chi-
cago, 4S arc lights; Compound Lumber company for 70
incandescent lights. The McCormick Harvester Machine
company has placed an order with this department for a
i6-light second hand outfit for the blacksmith shop.

The Westinghouse Electric iSi Manufacturing company
received during the week preijeding October 22 contracts

for the installation of alternating current incandescent
light plants at the following places: Manchester, N. H.,

1,500 lights; Cohoes, N. Y
, 750 lights; Amesbury, Mass.,

500 lights; Arkansas Pass, Tex., 750 lights; New Cum-
berland, W. Va., 750 lights; Rich Hill, Mo., 750 lights.

In addition to this, the alternating current central station

plant at Havana, Cuba, is again compelled to increase its

capacity. The Havanese intend to furnish all the suburbs
of the city with electrical illumination. They purpose to

extend the plant for eight miles around the city and to this

effect, the Westinghouse Electric & Manufacturiug com-
pany has been contracted with to furnish a 2,oco volt 750
light plant. The Westinghouse alternating current arc

light system is now being introduced in Nor^vich, N, Y.

The Westinghouse Electric & Manufacturing company
during the first three weeks of October recorded orders for

the furnishing of alternating current incandescent electric

lighting apparatus approaching a capacity of 25,000 16-

candle power lamps. Contracts for central station alternat-

ing current incandescent apparatus were received from the

following places; Evanston, 111., 750 lights; Baltimore,

Md., 6,000; Elmira, N. Y, 1,500; Oswego, N Y.. 750;

Durango, Colo., 750; Lincoln, Neb., 1,500; Orange, N, J.,

750; Uxbridge, Mass., 750: Tampa, Fla., 750; Cohoes,
N. Y.,750; Manchester, N. H,, 1,500; Amesbury. Mass,.
500; Arkansas Pass, Tex., 750; New Cumberland, W. Va,.

750; Mason City, 111
, 500; Havana, Cuba, 750; Rich

Hill, Mo., 750; Clearfield, Pa., 500. Among the places
where Westinghouse alternating current arc apparatus was
installed during the month are: Oswego, N. Y , 60 lights;

Clearfield, Pa., 25; Washington, Pa., 60; Norwich, N. Y.,
25; Baltimore, Md., 250.

Last month the Illinois Steel company ordered of the West-
ern Isolated lighting department of the Thomson -Houston
Electric company, a 30-aTC light plant for the works at South
Chicago. It has recently placed another order for a 35-
arc light plant to be installed at the same place. This plant
was delivered and set up ready for operation on the day
following that upon which the order was given. A repre-
sentative of the Thomson-Houston company says that the
day is not far distant when a man can drop into an electric
light company's office in the forenoon, place his order, and
find upon his arrival at home in the evening, that the wir-
ing is finished and lights ready to be turned on to furnish
illumination for his dinner table. Dcrnberg, GUck & Horner
recently who purchased of the Thomson-Houston company,
a 45 arc light plant, have ordered an incandescent plant.
The Western Isolated department has also closed contracts
with the East St. Louis Packing & Provision company.
East St. Louis, 111,, for 300 incandescent lights; and Mont-
gomery, Ward & Co., Chicago, for 400 incandescent lights.

The Missouri Car & Foundry company of St, Louis, Mo.,
has bought of the Thomson-Houston company, through
their St. Louis agent, the arc light dynamo which was ex-

hibited during the recent exposition.

THE ELECTRIC MOTOR.
The Lincoln, Neb., Street Railway company, owning

the principal Hues in this city, has been granted a charter
by the city council to use electricity. Orders for electric

supplies have already been placed by telegraph and $300,-
000 will be expended in putting in an electric motor system.

The Cicero and West Chicago Electric Street railway
company was incorporated last week at Chicago to con-
struct and operate electric street railways on West Forty-
eighth street in Chicago and the town of Cicero; capital

stock $1,000,000; incorporators, Joseph Feldman, Hiram
Vanderpoel and James B. Heffernan.

The Ottawa, Canada, city council has broken off nego-
tiations with W. H. Howland in relation to the construc-
tion of an electric street railroad and accepted the offer of

Ahearn & Soper to do the same work. The construction
of the power house and equipment of the road will be be-

gun immediately.

The Baldwin Electric RaUway company has asked the

council of Lyons. la., for a franchise to build and operate
an electric street railway line between the towns of Lyons
and Clinton, la., and in each of the cities. The Clinton
and Lyons horse car system will be changed to an electric

system, embracing ten miles of track, if the franchise is

granted.

The Edison General Electric company has entered into

a contract with the Louisville Railway company of Louis-

ville, Ky., for a large station equipment, including four

generators of 150,000 watts (200 h. p.) each. It will be
remembered that this road is now the property of the great

street rai Iwa)' syndicate which is operating roads in Buffalo,

Pittsburg, Louisville, Newark, Rochester and elsewhere.

The North Lincoln Street Railway company of Lincoln,

Neb,, has recently completed its road, five miles in

length, built for suburban travel, and now has its line in

successful operation- The equipment consists of three

Westinghouse motors, which are deemed sufficient for im-
mediate wants, but with the opening of next season others

will be added. G. A. Bush is president of the company.

A clause in the ordinance adopted by the Chicago city

council, last week, granting a franchise for an elevated

road on the W^est Side provides that "in case electricity is

used" the conductors shall be inclosed in tubes, etc. It is

not now the intention of the projectors of the enterprise to

adopt electricity, but they deemed it advisable to provide
for it. Electric railway men have an opportunity to exer-

cise their persuasive powers in this case. It would be an
excellent opportunity to test electricity on an elevated road
and Chicago would be a good city in which to make the e.x-

periment.

The Consolidated Railway company has announced its

intention of constructing a network of electric railways in

Oakland, Cal. The capital stock is $1,000,000. M. J.
Kellar has a petition before the supervisors for a franchise

for an electric road beginning at the intersection of Tele
graph avenue and Evoy street, near Berkeley, through
McCourtney street and across the Western Tract to New
Broadway; thence on Booth, Gilbert and John streets to

Piedmont avenue and Mountain View Cemetery, The
new road is to be run in connection with that now running
from Peralta street. If built, this will give a cross town
road north of Oakland, from the Bay to Piedmont.

The C. & C, Motor company of New York has just in-

stalled a motor in combination with a Blackman ventilat-

ing wheel in the Union Trust company building on Broad-
way, New York city. It comprises a thirty inch disk ex-

haust fan and electric motor mounted directly on the shaft

and supported by the fan brackets. It revolves at a speed
of 600 revolutions and delivers 20,000 cubic feet of air per
minute. This combination overcomes the objection to
noise and dirt, which applies to a motor belted to a pulley

on the fan. Another advantage that it presents partic-

ularly to electric light men and contractors is the ease with
which it may be installed and placed in any position with-

out regard to belting and shafting. Another requirement
of a machine of this kind is compactness of form, in order

that the motor ray obstruct the draught of air as little as
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possible, and it is believed that this combinatioa attains

these objects.

Fargo, North l>akota and Moorhead, Minn., cities on
opposite sides of the Red river, are the latest to figure on
an inter-urban electric rai'way line. The Thomson-Hous-
ton Klectric company is now figuring on the cost of construc-

tion and, it is understood, that if the estimates are satisfac-

tory a franchise will be given to local capitalists who are

ready to establish the new enterprise. At present there is

no street railway in either city, though there is a population

of not less than lo.ooo in the two towns.

Judge Johnston of Milwaukee has decided that the city

has no right to grant an exclusive franchise for the use of

its streets to any street niilway company. When the Mil-

waukee and Whitcfish Itay railway company some months
ago secured a franchise to build an 1 leclric line, the Cream
City company, now controlled by the Henry Villard syn-

dicate, secured an injunction restraining the new company,
from operating a line on certain streets on which the Cream
City claimed an exclusive right under an older franchise.

Judge Johnston dissolved the injunction. In his decision

he says that the doctrine seems to him to be well established

that the right to create a monopoly will never be assumed
in favor of a municipal corporation unless it be granted by

express terms. In concluding his opinion the judge says

that he has no doubt that the common council, in the e.\-

ercise of its control of strests for public good, may require

the joint use of railroad tracks to a reasonable extent and
upon reasonable terms where the public convenience de-

mands such use. and especially where it is absolutely

necessary to enable a meritorious corporation engaged in

an acceptable public service to complete its system of rail-

ways, ordinances and resolutions to that effect being al-

ways subject to the test of reasonableness and justice. The
Villard syndicate will undoubtedly appeal to the Supreme
Court.

Miscellaneous Notes.

C. p. Paine, L. L. Jackson. George Cator and others

have incorporated the Pneumatic Fire Alarm Telegraph

company at Biltimore with a capital stock of $150,000.

W. D. Ray of Oik Park. 111., is the accredited agent of

the census bureau for collecting electrical statistics in Chi-

cago. Manufacturers can very materially aid in making
Mr, Ray's work thorough and complete by giving him as

full information as possible.

The Westerland Electric Conduit company has been or-

ganized at Atlanta. Ga , with J. M. Stephens, president;

A. Beck, vice-president, and J. W. Janes, secretary, to

construct underground conduits for conveying electric

power for the use of surface and elevated railroads. The
capital stock is ij»6oo,ooo.

Business Mention.

St. John Day has opened an otliceat 125 Adams Express
Building. Chicago, as an electrical and mechanical engi-

neer.

D. Chalmers, formerly sales agent of the Empire City

Electric company of New York, has accepted a similar po-

sition with Alexander. Birney & Chapin of New York.

The Universal Arc I-amp company of New York, is

manufacturing arc lamps for incandescent circuits. J. H.
McClement is president, and E. S Mendels is general man-
ager.

Chas. A. .Schierea & Co.. 46 South Canal street, Chicago,
arc making a specialty of perforated leather belting for

electric plants. It is claimed that these belts are especially

adapted to electric railways and pDwer plants.

The Electric l-",xchange, established by Alexander, Bar-

ney & Chapin. at the Telephone Building. 20 Cortlandt

street. New York, is becoming a popular institution, and a

large number of visitors registered there during last week.

The Schuyler I'!lectric company which removed its fact-

ory from Hartford to Middletown, Conn., last month, ha?

already been obliged to enlarge its quarters and double the

capacity of its shops The company's regular working
force will be 500 hands when the additions to the factory

are ready for occupancy.

The Baxter Electric Motor company of Ealtimoie reports

that the several sizes of the new design of arc motors are

ready for the market, and their assortment of incandescent

motors for no, 220 and 500 volt power circuits will be
ready for the market in a very short time. Many radical

improvements, it is stated, are incorporated in the machines,

The Electrical Supply company of Chicago is doing an
enormous business at the present time. In spite of lively

competition its sales are increasing every month. The
company claims to carry the largest stock of electrical sup-
plies in Chicago. The company has put on the market
within the last few months many new devices, which have
had a large sale.

The recently organized Electric Construction & Repair
company, Chicago, has secured premises, with power, in

the new .Springer building. 205 Canal street. This loca-

tion brings the works into close proximity to the center of

the city and the various railway depots. Recognizing the

difficulty street railway companies encounter in having re-

pairs done in a prompt manner and at reasonable cost, the
company has ecpjippsd a repair department, where arma-
tures and field coils of any system can be overhauled.

This department will be under the management of J. G.
Hart, who his had many years' experience and whose
work is well knOA'n. It may be mentioned also that the

concern will do general construction work and will give

special attention to 5treel railway construction. Several

employes of the late and well-known Sprague Electric

Equipment company have been retained for this depart-

ment, which will be under the immediate charge of \V. O.
Sharpe. C. M. Barclay, who represented the Sprague

Electric Railway iV Motor company for several years in

Chicago and the West, and who was also secretary for the

Sprague Electric Equipment company, will be general

manager. \V. A. Kreider, who has been for some years

with the Sprague company, will act as secretary.

The Knapp Electrical works of Chicago have just issued

a handsome catalogue describing and illustrating the de-

vices of which they make a specialty. This company man-
ufactures all kinds of electrical devices, telegraph outfits,

signal systems and annunciators, and always has on hand
a full line of supplies. The company has long made a

specialty of telegraph instruments and has established an
excellent reputation. In the manufacture of hotel and ele-

vator annunciators they have introduced many improve-
ments, and the latest production in this line is pronounced
the most complete device of this kind the company has yet

presented.

The electrical fraternity will be interested to learn that

the Great Western Supply company is transferring its busi-

ness to an Illinois corporation of the same name. Manager
George Cuiter, through whose indefatigable efforts the

concern was brought to its present flourishing condition,

has sold out his interest to E. R. Gilman, president of the

Northwest Thomson-Houston company. Mr. Cutter will

lemain with the company as manager. The growth of

the Great Western Supply company has been surprising.

A little over a year ago Mr. Cutter severed his con-

nection with the Thomson Houston company and started in

the electrical supply business. From the very beginning,
when the business was carried on in the somewhat limited

quarters on Adams street, the prospects seemed most en-

couraging, and it was not long before Mr. Cutter found
himself in possession of a trade which could not be satis-

factorily handled without greater facilities. This state of
affairs led to the organization of the Great Western Supply
company. Of the new company's work in its rapidly ex-

tending field nothing need b^ said. A walk through the

handsome suite of offices on Fifth avenue, Chicago, and
a glance at the imnenie and varied stock in the warehouse
will give one a good idea of what a progressive spirit and
hard work can accomplish in a short time.

The Taylor Manufacturing company, of Chambersburg,
Pa., have established a branch office at 26-28 W. Ran-
dolph street, Chicago. H. S. Walker so well knoArn from
his long connection with the Payne and other companies, is

manager of the new oflice. His acknowledged ability and
large acquaintance will enable him to build up a large busi-

ness for his company in this section. The Taylor company
still reports an active demand for the popular Beck auto-
matic engines and has effected the following sales within
the past few weeks: One engine to Taylor Bros. & Hall,

Macon, Ga.; two engines through Gregory & Co., of Cali-

fornia; one engine with complete plant to Curwensville, Pa.,

Light iV: Power company; one to the Union Feed company;
Chattanooga, Tenn.; one engine to the Singerly Paper
& Pulp company, of Elkton, Md.; one engine, with
complete steam plant, to Citizen's Heat, Light &:

Power company, Blairsville, Pa.; one engine with complete
steam plant to Schuler & Co., Meridian, Miss.; one
engine for the Western Electric company of New York;
one engine for Chas. Gossage i.\: Son, Chicago; one engine
for Anglo-American Powder company, Oakland, N. J.;
one engine to Niles Electric Light & Power company,
Niles, O., two engines for Manhattan Bank company, New
York ; one engine for Steamer Susquehanna, New York ; one
engine for McKeesport Light company, McKeesport, Pa.;

two engines through Boughen Engraving company, of Cin-
cinnati, O. The company has also sold vertical automatic
engines to the Western Electric company of Chicago, for

driving dynamos for lighting a circus tent, to Robt. Soltan
of Mamaroneck, N. ^^, for lighting private grounds, and
to Hipley & Son of Allegheny, Pa., for lighting their

brewery. For all kinds of isolated electric work this

engine is highly recommended. The Taylor company has
also received orders for a fourth 125 horse power engine,

with two boilers, from the Watervliet Turnpike & Railroad
company, of Albany, N. Y., where it has a 400 horse
power steam plant now operating one of the most satisfact-

ory and paying electrical railroads in the country.

Electrical Patents.

Issued Oct. 28, l8go,

439,092, Guide for Trolley Arms. Arthur F. Bardwell,
Boston, Mass.

439.102. Electric Motor. Charles S. Bradley, Yonkers,
N Y.

The third clai.-n follows:

"In an alternating current electric motor, the com-
bination of a multipolar field-magnet having its wind-
ing inclosed in loops, an armature, and a commutator
adapted to selectively pass the operating current
through only a portion of the field circuit."

439,151. Dry Battery. Wilhelm L. F. Ilellesen, Copen
hagen, Denmark.

439,164. Perforator for Automatic Telegraphing. Frank
D. Mack. Chicago, 111.

430. i?^' Method of Repairing Incandescent Electric

Lamps. Casimir Pauthonier, Paris, France.

439,180. Electric Elevator. Francis B. Perkins, Boston,
Mass.

439,182. Trolley Pole. Louis Pfingst, Boston, Mass.

439,192, Trolley Pole for Electric Cars. Benton C. Row-
ell and Francis E. Galloupe, Boston, Mass.

439,213. Electro-magnetic Clutch. Curtis H. Yeeder,
Lynn, Mass.

439.237. Apparatus for Transferring Electric Car Batter-

ies. Frederick G. Corning, New York, N. Y,
Of the nine claims the sixth is given:
"The rack for recharging secondary batteries, con-

sisting in several benches composed of rotary sections

ranged in vertical series and vertical pillars or shafts

supporting the rotary sections forming their axes of
rotation."

439.238. Electro Dental Heater. Luther A. Faught,
Philadelphia, Pa.

439,240. Method of and Apparatus for Preparing Elec-
trodes for Secondary Batteries. Charles D. P. Gibson,
Jersey City, N. J.

439,262. Electric Railway. Laurence Westerland, At-
lanta, Ga.

439.295. Recording Signaling System. William J. Eraser,
Milwaukee, Wis.

439,301. Secondary Electric Battery. Jacob E. Mehren,
Chicago, HI.

439,304. Electric Lamp Socket. John O. Phillips, New
York, N. Y.

439,308. Automatic Wire Finder for Trolley Heads.
C.eorge S Slocum, Newport. R I.

The invention consists in the combination, with a
trolley carrier, a finder pivoted thereto, and means for

causing said finder to rock by the making or breaking
of an electric current through contact of the trolley

wire and finder.

439.324- Secondary Battery. Edward J. Mason. Water-
ford, Canada.

439'345- Electric Locomotive. Francis W. Dean, Cam-
bridge, Mass.

439.347- Electric Belt. John F. Fields. St. Ignace,
Mich.

439.363. Electric Lamp. Alfred Swan, Orange, N. J.

439.364. Incandescent Lamp Socket. Alfred Swan,
Orange, N. J.
The socket consists of a base and contracted neck, a

lamp support on the base at the end opposite the neck,
and a switch moving about said neck within the circum-
ferential area of the base.

439-365. Incandescent Lamp Socket. Alfred Swan, Or-
ange, N. J.

439.366. Incandescent Electric Lamp Socket. Alfred
Swan, Orange. N. J.

439.367. Incandescent Electric Lamp Socket. Alfred
.Swan, Orange, N. J.
The last claim reads:

"3, In an incandescent electric lamp holder, the
combination with the base or body formed of insulat-

ing material, and provided with a metallic socket for

receiving a line wire of a plug clamping the line wire
against the socket and forming a contact for the lamp."

439,381. Electric Meter. William H. Bristol, Hoboken,
N.J.

439 339. Electric Lighting System. Thomas A. Edison,
Menlo Park, N. J.

439.390. System of Electric Lighting. Thomas A. Edi-
son, Menlo Park, N J.

439.391' Junction Box for Electric Wires. Thomas A.
Edison, Menlo Park N. J.
The invention consists in the combination, with in-

sulated electrical conductors inclosed in tubes, of boxes
joining the tube sections, the joints between the bo.xes

permitting expansion and contraction of the tubes.

439.392. Electric Lighting System. Thomas A. Edison,
Menlo Park. N. J.
The second claim is given:

"The combination, with the safety catch between
the translating devices and the generator, of an alarm
arranged in a shunt circuit around said safety catch."

439 393- Carbonizing Chamber. Thomas A. Edison.
Menlo Park. N. J.
The method consists in placing uncarbonized fila-

ments in a carbonizing chamber and placing a carbon
or hydrocarbon compound within said chamber, and
finally applying a carbonizing heat, whereby a hydro-
gen atmosphere is produced in the chamber during tlie

carbonization.

439.395- Velocipede, Richard J. Fleischer, Tisch Mills,

Wis.

439.398- Thermal Cut-out. Calvin Goddard, New York,
N. Y.

439,409. Railway Track Electrical Annunciator. Jacob
W. Lattig, Fasten, Pa.

439.416. Method of Making Storage Battery Plates. Will-
iam Morrison and Louis Schmidt, Des Moines, Iowa.

439.417- Automatic Regulator for I-'lectric Currents
William Morrison, Des Moines, Iowa,

439.428. Electric Railway. Charles Richt:r, Camden,
N. f.

439.441 Fire Alarm or Fire and Heat Indicator. Chas.
W. Summerskill, Hockley Heath, England.

439,459. Synchronous Alternating Current Electric Motor.
Charles Zipernowsky, Maximillian Deri and Otto T.
Blathy, Buda-Pesth, Austria-Hungary.

439.477- Automatic Vending Apparatus. Charles L.
Coffin, Detroit, Mich.

439 47S. Automatic Vending Apparatus. . Charles L.
Coffin, Detroit, Mich.

439. 5'6 Porous Cup for Galvanic Batteries. Charles A.
Hussey, New York, N. Y.

439.577- Electric Motion Transmitter. Mark W. Dewey,
Syracuse, N. Y.

439. 5S4. Electric Railway Motor Car. Edmund Wage-
mann. Little I?ock, Ark.

439. 591- Secondary Battery. William B. HolUngshead,
Bronxville, N. Y.

439..̂ 97- Conduit for Electric Railways Rudolph M.
Hunter, Philadelphia Pa.

439,602. Electric Switch. John .V. K. McGregor, New
York, N. Y.

439,614. Bell. Benjamin E. Vaughn, Hill's Grove, R. I.
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EtfSENE F.. Phillips, President. W. H. Sawtkb, Beo'y and Electrician.

AMEHICAIT ELECTRICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
\ Magnet "Wire, OfQce and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
Now York Office, 10 Cortlandt Street,

p. <;• ACKlEBmAN. Asent.
'

Eugene P. Phillips, President. John Cakroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(I.IIIITEDO

*yi^t.^f [St. Gabriel Locks, Montreal, Canada.

— JIANI7FACTUKER3 OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

THE "CI.ARK 'I 'KTIRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Iitbpectob of the Boston Fire Underwriters* Union, under date of Marc6
'»9, IS86, he says: "A Thoroughly Reliable and Desirable Wire in Etf^ery Kespect."

The rubber nsed In Insulating onr wires and cables Is specially chemically prepared, and is guaranteed
to be waterproof, and tvill not deteriorate, oxidise or crack, and will remain flexible (n extreme cold weather
and not affected by beat. The Insolation Is protected from mechanical injury by one or more braids and the
whole slicked with Clark's Patent Compound, which Is water, oil, acid and. to a very great extent, fire proof.
Our insulation wilt prove durable when all others fail. We are prepared to furnish Single "Wires of all

^ages and diameter of Insulation for Telegraph, Telephone and Electric Lights from stocK. Cables mad«
'M order.

EASTERN ELECTRIC CABLE COMPANY,*
^ 61 and 63 Hampshire Street, Boston, Mass.
aENRT A. CLARK, General Manager. HERBERT H. ETJSTIS, Electrician

HARTFORD,
CONN.JEWELL BELTING CO.,

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr light DoaUe Ilynaiao Belts are alirayB made tnan. centers of -whole
hides extra stretched.

f W. H. SALISBURY & CO., Chicago, lU.
A. H. GARDINER CO., MUwaukee, Wis.
TODD & STANLEY CO., St. Louis, Mo.
ENGLISH, MORSE & CO., Kaneae City, Mo.

( Main Hones, Indianapolis.
E. C.ATKINS &CO.,.J Branch House, Memphis, Tenn.

(
»' « Chattanooga, Tenn.

W-bSTBXaiT .^G-ElTTa

Is the recognized Best Substitute
for Hard Rubber in the market, and

used by the leading Electrical Houses

in the country. We manufacture all

kind3 of

mmm specialties,

also Sheets (which can be sawed,

drilled, turned in a lathe, etc.). iar

Covers and Fittings, Switch Bases

and Handles, Cut-Outs, Bell Boxes.

Annunciator Dials and Handles. Push

Buttons, etc.

We Claim to Banufaeture TflE VERY lliTERLiL Wanted by the Electric Trade. Send for Estimates and Prices.

THE FIBRONE MFC. CO.,
Office, 35 Ifarren St. Factory, 300 and 303 Slonree St., SHW TOBK

Oheapertiian Overhead Wires,
MORE THAN TEN TIMES AS DURABLE.

Guaranteed to stand a pressure of 100,000 volts when used for Electric Light Mains.
Wri.e for Ettimates to the

Brooks Undersroiind Tele^rapli Co., 207 IValniit Place, Room 5, Pliiladelpliia.

Make

Anything
IN BRA55

HE TuHHU Brass Wdrks

LA5ALL&AVE

CHICAGO.

HENRY C. EDDY,
MANUPACTTJEEE'S AGENT,

Electrical Goods and Machinery,

Room 22, 170 La Salle St , CHICAGO.

ALJ. SIZES

AND
QT3AUTIESMICA

For Electrical Purposes.

EUGENE MUNSELL & 00.,

218 Water St.. New Torh.

FRANK T. BROWN, ute

PRIKCIPAL EXAHIHER ELECTRICTTY,

D. S. PATEHTOFnCE,^°-°'

Butterfortli, Hall, Brown & Siitli,

Patent Attorneys,

25*26 HONORE BUILDING. - - CHICAGO.

Two complete seta of U. S. Electrical Patents.

FOR SB.IjE.
One 83^^x10 Armlngton & Simms Auto-

matic Engine.
One 20Light Fuller-Wood Arc L^glit

Dynamo and Lamps.

A. L. IDE & SONS,
spbi>'c:fiei.d. iti,.

AS A METALLIC INSULATOR
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO.. Cleveland. 0.,

Offereitsnew Alloy Silver Bmrze. Three limes
the resiataDce of* German Sliver gnar»-nked
Color, strength, loaghneee, casnne qaalllies. all
snnfirior to Gt*riDaD Silver. Co=ts leee. Far-
nished in ingots or caBtlng.

ELECTRIC LIGHTING,
FRAHKFORT, lEDIMi.

PROPOSALS are wtnted unlil

Diember 19, 1890, for lighting by elee-

tricily and gas, the Public streets, etc. of

this city for a period of five years.

Address S. A. COOK,
City Clerk as above.

J. H Chamberlain,By Order of
i t' W^

Committee,
j j g y^

iiOIOND,
V.uiAbsdal.

Bi

FOB THJi

festern Electrician

SI.GO.

YOU
make a mistake if rou don't buy your Electrical
Supplies from f. Szi'., Clevelano. u.

I.OOfi: AT TELKSE PRICES :

$2.00 Dry Eatteries. larRe size. ?0.83; $2.00 Iron Box
Bells, a-inch, -jyc. ; 75c- Urotize Push Buttons. 25c.; "ioc

Wood push Buttons, assorted. 7c.; 50c. Switches, one
point. 10c- ; 40c. Bell Hangers' Staples, per lb. 9c. ; f1.00
Leclanche Batteries, best made. 44c.; ?3,75Spark Coils.

8 inches. $1.50; ?10.00 Medical Batteries, J3.50. Send
for Catalogue ^o. 6.

Fletcher & Fletcher Electric Go., Gleveiand, 0.

^'^ GROGKER-WliEtLER
PERFECTED MOTORS.

Very Slow Speed—Full Power—Perfect Regulation
Forged Fields, iet into Base-Self-Oilingr

Bearings—Self-Centerinsr Bearings—All
Sizes Eotli Arc and incandescent
—For All Power Puri>oses.

Acknowledged by the Leading Manufacturing Companies o be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S. S. WHEELEB,

President.
F.B.CROCKER,

Vice-Preet.

AMMETERS AND VOLTMETERS
REPAIRED AND RECALIBRATED

Oar laboratory is specially fitted up for this class of irork, and
all instraments sent to ns will receive prompt attention.

Send for Catalogue 1-06 of Electrical Test Instruments.

QUEEN & CO.. PHILADELPHIil.

.0N/>
ITFADCM^g

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

X*oi7 .^.ex-lal., S'u.'bzia.ax'lia.e, a,ja.<3. XTxi.ca.ex-si^cs'u.zi.cl. TJse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOX.

OKONITE COMPANY, Limued. 13 Park Row, NEW YORK.INTERNATIONAL UKUNIIt UUMrANI, Limited,
BRANCHES: Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, San Francisco, London and South America.
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B. BAGGOT,
WHOLESALE AND RETAIL DEALER IN

/ ELECTROLIERS,
COMBINATION

"W^" GAS AHD ELSCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRANCH STORE

2134 Michigan Avenue.

MANUFACTURERS OF AND DEALERS IN

Electrical instruments and Supplies.

OKONITE WIRE, BATTERIES, LINE WIRES, CROSS
ARMS, PINS, BRACKETS, INSULATORS. ANNUN-
CIATORS, BELLS, BURGLAR ALARMS, ETC., ETC.

Electric Light and Street Railway Ooocls a Specialty,

liiEXD FOR CATALOGUK A1VI> SPBClAIi PRICES.

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Zalecfvical Expert,
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large Dynamoe and Motors for Special Work
baiit to Order. Coal Mining Haulage

a Specialty.

ELECTRIC LIGHT REPAIRING.

FOR SAJm^,
Onel5-light 50 volt Dynamo
One 25-light 50 volt Dynamo
One 50-light 50 volt Dynamo
One 75-light llOTOlt Dynamo
One 100-light 110 volt Dynamo
One 150-lighl llOrolt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

A MODEL, RAIL,WAY.
The BurllDgton Route, C.,B. &Q. R.

R., operates 7,000 miles of road, with ter-

mini in Chicago, St. Louis, St. Paul,
Omaha, Kansas City and Denver. For
speed, safety, comfort, equipment, track,

and efficient service it has no equ^. The
Burlington gains new patrons, but loses

none.

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from ^m or aclde. By refilterlng can be
need continoally. Adooted by the largest Blec-
tric Plants of the Weat

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples.

C, M. & ST. P. R. R.
The Northern Summer Resorts

of Wisconsin, Minnesoia, lowaard Dako-
ta, not firffeitlng the famous Excelsior
springs of Missouri, aie more attractive

during the pri sent season than tver before.

An illustrated Guide Book, descriptive

of a hundred or more of the choicest

spots of creation, on the lines of the

Chicago, Milwaukee & St. Paul R'y, will

be sent free upon application to A. V. H.
Carpenter, General Passenger Agent,
Chicago, III.

W. D. Sariient, I'repident. John .

E. II. CuTLEii, Treaaurer and Manager.
, Barrett, Vice-President and Cons. Electrician.

Frank A. Perret, Electrician.

THE ELEKTRON MFG. CO,
79 and 8 1 Washington St., Brooklyn, N. Y.,

-5IAN0FACTDREBB OP THE-

PERRET ELECTRIC MOTORS AND DYNAMOS,
Automatically Regulated, Unexcelled In Simplicity and Durability. The only Machines having

HIGHEST

AWARD
AT

PARIS

EXPOSITION.

Laminatfifl MeM lapets
OF SOFTEST CUAF, i.l IKON,

BY MEANS OP WHICli

^,;| Higher Efficiency, Closer Kegulatlon,

and Slower Speed

Are abtaln<>«l tlian Ih possible
otliern'lHe.

i.itic Motors 01 all sizes and for all pur.
poses. Automatic Dynamos
for Incandescent Electric
LiBlitlni:. Isolated plants

"actorles, etc.,

Ity. Mulslure-prour
M'lturs and Dynamos fur
uso In Mines and damp
placea

*' *"r<>r stores, Facte
ySK_^ aM't-cialty. Mols

I

Stliwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

STILWELL&BIERCEMFG.CO.,

DAYTON, OHIO.
acj—. .-Jitifcg=u

Twr EMPIRE CHIIMA WORKS,
144 to 156 Green St., Green Point, Brooklyn, E, D„ N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Bases. Cnt-Oat Boxeo, Cleats. Circnit Breakers,
Bnslilngs, Kuobs and other Insulators. .

The lodyoj our goods la made non-condnctlve. Our ware Is the most
dense and 18 conBeonently ihe moat ron-absorbent that can be produced,
being the TRUE BARD POKCELAIN.

""u-ou,

C. B. HOLMES. WM . C. NICHOLS,
Prest. & Qenl. Mgr. Secretary & Treaaurer.

G.W. GRIFFIN,

Superintendent of Construction.

Hazelton

Tripod

Boiler.

Is the quickest

generator of steam,

needs less repairs

than any other, and

is the most eco-

nomical boiler in

use.

Mh Triioil Eoiler Eo.,

170 TWENTY-SECOHD ST.,

CHICAGO, ILL.

A PUBLIC BENEFIT.
The traveling public has already been greatly

benefited by the combination between the Chicago
& NoithweBtein and the Union Pacific Railway
eystema and the establiehment of what ia now
known as the "Chlcflgo, Union Pacific and Kor:h-
weetsrn Line," through greatly improved train

service from the East to the Pacific coast. Feat-
nreeof the new eervlce are solid veetibnled traina
running through from Chicago to Denver and
Portland withoat change. These trains carry
through Pa'ace sleeping cars from Chicago to

Omaha in 159^ hoars, Denver 33}^ houre, Portland
83 hours, San Francisco 85 houre, and for the
benefit of passengers who do not wish accommo-
dations in first-class sleejiere, luinrions reclining
chair cars are run through to Denver and Port-
land without change, in which accommodations
are free. Colonist sleepers are also run through
from Chicago to Portland, in which the charge for

a completely furnished berth is nominal, and as all

meals en route are served In the beet of dining
cars, the Chicago, Union Pacific and North-
western Line affords all clasees of passengers
the very best accommodations.

Another feature of the ser%'ice provided by the
Chicago & Northwestern Railway which is highly
appreciated by the traveling pabllc, is the fast

vestibuled tialn (coaches, sleeping cars and din-

ing care) running daily between Chicago and St.

Paul and Minneapolis, carrying through vesti-

buled sleepers between Coicago and Duluih.

The North-Western, which now operates over
7,C0 1 miles of first-class railway, was the pioneer
in railroad building in tbe West and is still in the

lead in supplying the traveling public with all the

benefits that are conferred by superiority of
equipment, through train service and fast time
between Chicrgo and all points West and North-
w<st.

DYNAMO TENDERS' HANDBOOK.-Bv F. B. BAOT.
100 pages; 70 illustrations flexible cloth binding; size of type page, 6x8 inches. Designed for

Dynamo Tenders and Linemen ; Stationary and Marine Engineers. Just the book for men who wish

1 3 learn how to operate and care for electric light Installations. The only book of the kind In the

English language. Price, postage prepaid to any address in the United States or Canada, $1,00.

Address BLEOTBIOlAtf PUBLISHING CO., 6 Lakeside Bldg^ Chicago.

ELECTRIC MERCHANDISE CO.

Standard

Devices

for all

Systems.

CATALOGUES

FURNISHED. General Manager,

ELECTKIC RAILWAY SUPPLIES.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEE.E*BRAXED "WATER WHEEL, as particularly adapted to their use,

on account of its remarl^ably steadv motion, liicrtt Speed
and creat Efficiency, and lar^e Capacity, for its diameter,
being double the I*o\*-eP of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, of use-
ful effect g-uaranteed.

SEIVD FOB CATALOGUE ANI> PARTICUIARS.
Our Horizontal "\^ctor" is highly recommended, as no geai- are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of i2-inch VICTORTURBII^ES arranged on a horizontal shaft, with Cast-Iron Flume, Draft

Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO.. • DAYTON, OHIO.

CARBON CO MAKERS o-^ HIGH -GRADE

BLECKERT & NELSON,
MANTTPACTUEEB8 OP

Electric Ligbt and Combination FtKtnres,

We make a specialty of furnishing the trade with
Electric Brackets, Electroliere, Portables, Com-
bination Brackets, and small fixtures of all kinda.
Being manufacturere we can give lowest prices.

OFFICE AND PACTORT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptfye Clrcnlars.

E

CORLISS OR HIGH SPEED WITH BOILERS, Eto.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH. MORSE & CO.

WM. B. TUBNBB. J. LESTEB WOODBBniaE.

WOODBRIDGX: & TURNER^
Electrical Engineers and Contractors.

COalPIiETE K<t1TIPIIBHT OF ELECTBIC BAIDTVAyiS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

DeBl^rns and Estimates Submitted,
74 Ooxrtla'3ic3.'t Street. 3>3'e-«77 "V^r^L,

ELECTRICAL WOOD.

Telegrapli _
Telephone ^ CROSS L ARMS
Electric Jiigllt

I E

C. H. HOLMES & CO.,
Boom 410. Com'l Bid's, St. L,onis. Mo.

LAWIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE QOODS CO.,

180 Summer St., Boston, Mass.

Incandesctnt Lamp Go,,
I9l2--I9l40live Street. St. Louis. Mo..

MAMTIFACTIJREBS OF

INCANDESCENT LAHPS.

Lamps Made to Fit any Socket.

Send ns a trial order, Satisfaction Gnaranteed.

^xxl-y ZUCcfcxa.-u.Z'AOt'ux'ers of X'-u.re 0€>i»%»er TexuxiexrecJ. fox*

Brush Copper, Commutator Bars, Copper lire, Gear Pinions, Trolley Wheels, Bearings.
Qeneral Office and Faotory, NORTH EAST, PA.
Eaatern Sales Office, 35 Broadway.MEW TORK.

'Weitern Salei Office, 225 Dearborn St., CHICAGO.
North \regtern Salei Aeent. G. "W- "WOliaiaM, DETROIT. MICH.

HOI-KtES, BOOTH & HJLYIDEITS,
FACTORIES: WATERBPRT, CONN.

nAanTFAGTUBBBB OF

BARE AND INSUImATED "WIRXS.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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Electric Fixtures. Combination Fixtures. Gas Fixtures.

Our Establishment is not Controlled l)y any TRUST or COMBINE.

Dealers are not asked to furnish Capital through the Intimidating medium
of H.'FTFt.A.TElS, nor to submit to Dictation regarding where they shall
purchase goods.

WE SELL EXCLUSIVELY TO THE TRADE.

GIBSON GAS FIXTURE ^W^ORKS,
No. U26 CALIOWHILL STREET, PHILADELPHIi, PA.

Electrical Testing Apparatus manu-
factured to orderfrepaired or

calibrated.

WESTERN ELECTRIC COMPANY, NEW YORK.

The New American Turbine Water Wheel.
PAETIOULASLT ADAPTED TO DBIYING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gite, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

Qrun CCID PATM flPIIF Hustratlng various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, O.
SUCCESSORS TO

STOUT, niLrLrS & TEJHPIiE,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic of

the Past, that vanishes before the new

"Triple" Carbon Lamp
mPTED FOB ILL DAT OR ALL NIGHT LIGETIIIG.

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD UMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Send poe Fuethek Particulaes to the

SPERRY ELECTRIC CO..

195 to 207
CANAl. ST.,

CHICAGO.

W^^U

SPEAKING TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO.,
2 r , 23 and 25 Ann St. New York.

Factory, 1461 and I463 DeKalb Ave., Brooklyn, N. Y.

IdV Send for New Catalocus. out August 1st.

TH^EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

EXiECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALORIIK-
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ADVANTAGES olthe EVANS SYSTEM of DRIVING DYNAMOS.
ECONOMY IN ROOM.

No losi of room by reason of long lines of belting. All the space is made available.

More than double the number of dynamos can be put in the same space than by ordi-

nary belting. In the erection of new stations, or the increase ol

old, an immense saving is realized.

EFFICIENCY.
There is no slip. Consequently there is less loss ot power in

transmission, and a steady light is obtained. There is also less

pressure on the bearings than by ordinary belting for the same
amount of power.

SAVING IN BELTS.
Belts cost less than one-tenth of ordinary belts, and last over

twice as long. The saving in belts alone nearly pays the royalty.

SIMPLICITY AND COMPACTNESS.
The dynamo pulley is placed in immediate contact with the driving pulley. No expen-

sive clutches or complicated belt holders are necessary. The Evans Friction is a perfect

clutch in itself.

PERFECT CONTROL.
Each and every dynamo can he stopped or started independently of every other

without slowing or stopping the engine or other motive power.

FOR POWER GENERATORS.
Where the load is intermittent and subject to sudden changes,

as in street railway ^ork,the Evans Friction adapts itself promptly
and effectively to the work without the "flop" or unsteady motion

of ordinary belting.

CLEANLINESS.
The Evans System does away with long flyi'g belts which

carry a large amount of dust, and not only is the room cleaner

but the b?arings are freer from grit.

For SIMPLICITY, COMPACTNESS,
ECONOMY, EFFICIENCY and CLEANLINESS, the
EVANS SYSTEM surpasses anything yet devised for
driving dynamos.

Send for Catalogue "D" to The EVANS FRICTION CONE CO., 85 Water St., Boston.

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
By Lieut. F. B. Badt and Peof. H. S. Cakhabt.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Gollectlon of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111

SOFT AS LEAD.

Cotton Wound Magnet Wire.

"Xry a Sample.
-^s/d:a<rL-a.fa-ct-a.reca. lo-y-

JOHN A. ROEBLING'S SONS CO
TREITTOIT, IT. J.

WAREHOUSE, 171 and 173 LAKE STREET, - -

M

CHICAGO.

GrESC^. O. ^J^XJL mjksji , Hi/LSLXXSL^Gir,
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THE BUTLER HARD RUBBER CO.,
33 IVIorcor Stroet, KTo-w

- Fe88El!48 (StrPEltlOR ADTANTAeSS IX THE nABTUVACTDBB OV -

Especially in articles adapted to electrical industries, having obtained the sole right to manufacture StARD
RUBBER under the valuable Patents granted to WILLIAH KIEL.

All operations of sawing, cutting, turning and polishing our new standards of

QU P PT D ^%O A ND T LIH I N ft ^^^ ^^ performed with a large reduction In the -wear and tear of tools, and considerable saving of labor.**^^y * ^^ *^ ^* "^ ** * * ^^ Oxir new standards are of a richer black throughout, not subject to change in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
fe^tlll remain the most satisfaclory and cheapest in the laarket, uneqnaled for strensth, durability, InBolation and resistance to acids.

HARD RUBBER GOODS OF EVERT DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOB SALE BY THE CEKTBAX EI/ECTBIC CO., CHlCAeo.
-mRT-^M^X.TFmST:' 1867.

FRANKLIN S. CARTER
CHAS. M. WILKINS. J-TBADtNGAS
E. WARD WILKINS. PARTRICK 8c CARTER,

MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

E^lectrical ^tjLpplie®.
BOJLE PBOFBIETOBS OF THE

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST GALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Supplies for Hotel and HoQse Wort ^ 114 S. Second St., Philadelphia, Pa-
Catalogues and Discount Sheets will be sent to those In the trade upon receipt of application and business card.

CLEVELAND,
OHIO.

Manufacturers of XSlectric Li^cbt CSarbons and'Batterir Material.
THE STANDARD GARDON CO.,

THE FOREST

LAMP HAN6ER.

ADVANTAGES.

Lamps when in position supported entirely by

cross wire or cable.

Cord is used only when raising or lowering

Lamp insulated from hanger.

No strain on lamp connection.

No danger of lamp dropping by breaking or

cutting of cord.

Eise of operat'on.

Low price

MANUFACTURED BY

Forest City Electric fforks.

GENEVA, O.

HILL
Clutch Works,
CLEVELAND, O.

EASTERN OFFICE.
18 Cortlandt St., - NEW TORE.

Engineering Office: 146 Franklin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
SS So. Canal St. 305 Easots Building.

KANSAS CnTf:
1221 and 1233 Union Avenue.

ELECTRIC LIGHT PLANTS
Deiignei], Erected and Funiihed.

'

Send for new Catalogue Power
Transmleelon Uachinery,

^AWHlDElAGElEATriER-
PiGKER Leather-

n-DAvinava- ! liJ* Summer St., Boston, MasB.; 225 Peari St., New York City. I 04 I aiiio UaBKAWCtiii.&.-jj29j^ Third St., Philadelphia, Pa.; 60 W. Monroe St., Chicago.
|

01. LOUIS) fflOi
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TRADE MARK.

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in Everything XSIjZSCTRICAIi.

Okoniie^an^^M^anson
SOUTHERN ELECTRICAL SUPPLY CO., io«1t„ ST. LOUIS, MO.

For Central Station Liighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO., <:^T^'I^J:Ti:^^.

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Habirshaw, Safety, and K. K. Wires; Poles, Cross-Arms, Pins, Brackets and Insulators.
Electric Railway and Electric Lighting Supplies of all descriptions,

ENGINEERING CO.,
ST. LOUIS, CHICAGO,

KANSAS CITY,
OMAHA, DALLAS, TEX.,

SEATTLE, WASH.
ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPECIAIJTIES :—Armington & Sims Engines, Steel Boilers, Standard Rocking and Sheffield

Grates, Lowe Heater, Hoppea Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

POND

PRIMARY BATTERIES
For Household, Experimental, Scientific

and other Purposes.

JAMES H. MASON,
MANDFACTDRINe ELECTBICIAN,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N- Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligbting.

GREAT IMPROVEMENTS.

Guaranteed as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

DR. GASSNER'S
I DRY BATTERY

I

FOR OPEN CIRCUIT WORK
The Batteries are now made in the following sizes;

No. HaiGHT. Width.
1 8. Rectahgular (Double Ce 1), 7^ in. 3J in. x 3

J

17. " 7J
1 6. Cylikdkical (Enameled), 7

15. " 7

10. " 5i
19 Oval, 6|
02. Rect.\nguiar, 4*

3i " X H
3 In. diam.
3
3

3f in. X 1^ in.

2i
•' X U "

A. SCHOVERLING, Sole Agent and Manufacturer,

111 Chambers St., New York.

BARNES' FOOT
POWER LATHES.
Sames' Foot Power Lathes, 16 different

styles and sizes, suitable for all classes of

work from the Black-cmitb to the Jeweler.

There is no application of foot power
equal to the Patent Velocipede, tised ttitli

these latlK's. Thousands of them ai-e iji

I use in the shops of metal and wood workers.

,. (j. rt'oolley, of Gi-and Itapids, Mirh., s.ays: "1 wish to say
I have owned and used two of jour No. 6 foot power latheV
iboiit five yeRi"s. The tools have been pul to hard and con-
us work ill my laboratoT>-, and it cives me pleasure to say
ii|> Tn this time, no repairs or any kind whatever have been

neederl. l„,),.fii iIr- t--I- an- :.ll rnid more thjii wliar y..ii utaim for them. , ^ .^ , ,
. ,.. ...

^IT time 1^ (iev.ned exL-hi-ivelv i<. invention ;.nd expt-nmeiital work in eleotncit?-. In doing this it isneces-

sari- to"have accin-aey and wide range of adaptation to ilifftreiu work. ^ our e.-s.tlii-nt lathes and sniwrh foot

power is al I that could he desired by any one in need of a llrst -class tool.

Scntl forraialntriietif wood aii-l metal «oikei-s' outfits.

W. F. A: .IOH\ BVRNISS t'O., No. 761 K«by St., Rockl'ord. III.

ELECTRICAL WORDS, TERMS | PHRASES.
^-y UI3-\;«7-iaxr J. HOXJSTOPff, .A.. 3VE.

656 Pages. 397 Illustrations. Cloth Binding. Price, postage prepaid, to any part of the world, $2.50.

This Dictionary 'ocludes close upon 2,500 distinct Words, Terms or Phrases. Each
of the great classes or divisions of electrical investigation or utilization comes under

careful and exhiustive treatment. For some reasons it deserves rather to be

called an Encyclopaedia than a dictionary.

The Scheme of Treatment is as follows

:

1st. The words, terms and phrases are invariably followed hy a short, concise

definition, giving the sense in which they are correctly employed.

2d. A general statement then follows of the Principles of Electrical Science on

which the definition is founded.

3d. When, from the complexity of the apparatus, or from other considerations,

it has been thought desirable to do so, an lllustralion or Diagram of the apparatus ia

given.
4th. To facilitate studv, an elaborate system of Cross References has been adopted

so that it Is as easy to find the definitions as the words, and aliases are readUy detected

and traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the

end that while the definitions and explanations shall be SATISFACTORY TO THE
EXPERT ELECTRICIAN, they shall also be SIMPLE AND INTELLIGIBLE to

those who have had no training at all In electricity, or are novices In the art.

XSIiZSCTRICIAN PUBUSHING CO.
:£ISZ39S1 IGTrXXjI^XZO-G^. o: :io.^oo, xxjiXjXktoxs.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

(T D UVEQUAI.£I> FOB ECONOU? OF FDEI^ BEOTTLJlSIT? Oi
MOTION. AND DTTRABTT.TTY IN UBB.

SOUB BUII-DBRS

» rile Cot out Va Hi^siiet.

EDW. P. ALUS & CO.,
flEUANCE WORKS. MILWAUKEE, WIS.

Manufactnrera of and Dealers in

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 el 43 SOUTH JEFFERSON ST.

MATERIAL ^'vi) WORKMANSHIP
OF THE. BEST.

BECK AUTOMATIC ENGINE.

k^>
^ Taylor Mf'g Co. Chambersburg,Pa. ^
'^ Complete SteaM Plants a Specialty^

REGUlflTION-DURABIllTY-
"^

|fm^ SIMPLICITY-SELF-CONTAINED-

a Hffljip5M!l!i 7HE JOHH T.NOYE MFC CO. BUFFALO. N.Y.

Electric Specialties,
WE MAKE

Electric Supplies Under Contract

FAIRBANKS, MORSE ^ CO.,
I

St. Louis, ChicagD, Kansas City, Denver, Omaha, St. Paul

Will hold its next regular

meeting at the Club Rooms,

Monday Night, November 17.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

WEATHER PROOF- SIMPLEX- OKONITEGRIMSHAW WIRES SINGLE^n^ DOUBLE COTTON F|ELD'*H°ARMATURE WIRE
-FLEXIBLE CORD -ROSETTE 5- CLEATS-TAPEofAii-KINDS- SWITCHES -CUTOUTS -PINS- BRACKETSf't*°INSULATORS-

—L. • THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND ANYWHERE, ASK FOR PRICES BEFORE PURCHASING.

lO&lnKirc.DDne.d mTDin.Pn 2A3o-x.ci2WESTCmiPT'?-r^?IIones-BrQ5-Electric-Co. 28 30-S^32West Court5t.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH 8c SEYMOUR.
C
O
M
P
O
u
N

WESTERN POWER CONSTRUCTION CO.,
GOBBEISPONDKKCK SOUGITBIt. 144 ADAMS ST., CHICAGO.
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THE SCHUYLER
aYSTEISdl OF-

ARC LIGHTING
CONTAINS THE FOLLOWING IMPORTANT FEATUEES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Arnnature. proof againsta burn-out.

A Pure White Steady Light.

MSCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

W. N. HoBART, Pres't. L. O. Maddux, Vice-Pres't and Treas. J. H. Eickershow, Snp't.

J. C. HoBABT, Sec'y-

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Power. Ri Compomid and Yalveless.

Most perfect reg^nlatlon

eTer obtained.

NO SMAll PARTS REftUIRINfi REPAIRS.

M ECCENTRICS.

NO STUFFING BOXES.

NO PISTON BODS.

INTEMAL FRICTION A MIHIHDM,

f,
ALL PARTS IKTER-

CHAKGEABLE.

WRITE FOR
CATALOGUE.

The engine Is perfectly balanced and self contained: all n'earing^ surfaces
are exceptionally larg^e, making it tlie most perfect lilgli fipeed engine built.

THE TRIUMPH COHPODND ER6IHE CO.,
SOLE BUILDERS,

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRASER & CXALMERS. Agents, Salt Lake City. Utah: Helena. Mont.

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distributien.

STATIONARY MOTORS.

STORAGE BATTERIES.

Executive Offices: IfS BROADWAY. NEW YORK.

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.

Trade Hark Registered

For 20 years ttie superiority of the GDnJa Trade Mark Batteries lias been recog
nized all over the world In reppated triunophs over all competitors Beware of

imitations. When you buv a cell for Telephones, Call Bells, Electric Clocks, Gas
Lighting, Burglar Alarms, Medical Bitlerles, Etc., Etc., be sure that it is marked wi li

the word Gonda.

TheLECLANCHE BATTERY CO., NEW YORK,
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Thomson-Houston Flectric Cy
Embodies all the Essential Requisites of a First-Glass Equipment.

THE ONLY SYSTEM FULLY PROTECTED AGAINST LIGHTNING.

Companies desiriog Centre Pole Construction ebculd see the Icdianapolis Plant, illustrated belcw.
Also Washirgton, D. C, Rochester and Brooklyn, N. T.

Citizens' Street Railway, Inc'ianapclis. Ind.—Tliomson-Houston System.

THE THOMSON -HOUSTON PERFECTED SNOW SWEEPER
\

IS NOW READV FOKUEMVKKY. IT M'Ali UHKU KXCL.VHI VEI.Y BY TBB WBST JBWI> COMPANY OF BO»ITOX, I.At^T !

niNTER, ANDISFl'LLV I.\l»OR«Kn BVTHEH. AND OTHER CO HPAM IBS WHO BAVE 1J(i ED IT.
|

Illustrated and Descriptive Circularscheerfully furnished on application atany of thefollowing

BOSTON, CHICAGO, ST. PAUL,
•iOS Sllsle^r Stx-eet.
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Knapp Electrical Works
G-eneral l^esterxi Agents

Perkins Electric Lamp Ce.

ALL CANDLE POWERS,

TO FIT ANY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

FOR

TELEGRAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COMPODND.

ELECTRICAL SUPPLIES OF EVERY OESCRIPTION.
•WE CAXiL SPECIAIi ATTBNTIOir TO-

THE DIAMOND

SWITCH AND FUSE BOX.

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS, ,^i CHICAGO, ILL.
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C/llCA(a9.

#UNCANDE5C£NT il'WiJ

Try Them. Lamp Cord.

Universal Cas Attachment.

ifii \.

^7

The Bradner

Adjustable

Hanger.

With Cover
Removed.

In Operation.

HABIRSHAW.

The best rubber covered wire.

SHIELD BRAND.

The best weatherproof and
only moistureproof line wire.

THE AJAX.

The BEST and only reliable

dry battery.

FUSE WIRE.

Guaranteed and accurately

determined.

jHS AJAJf

Wy BATTER'

Habirshaw Duplex
Fixture Wire.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL NIOHT ELEGTl LlTDiG.

All other devices are crude, expensive, and unsatisfactory.

mn EiEciucmm \

Has established its broad foundation patent for Double Carbon Arc Lamps,
j

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by '

Judges Gresham, Blodgett, Brown and Ricks. \

The public is warned against the use of infringing lamps or any crude
j

substitute for the Brush invention. ,!

»

ARC LIGHTING APPARATUS,

ELICTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES-

CARBONS FOR ARC LIGHTING,

_____^^^___ ETG, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
nAKlTFACTURERS OF THE

Slatterif Induction System of Long Distance
INCANDESCENT LIG-HTINa.

L.ia-x> •f:bc3ei

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO,
PHLLADELPHIA, -

PITTSBURGH,
DETROIT, MICH., -

SAN FRANCISCO, 35
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

533 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES :

FORT WAYNE, IND., - AND - BROOKLYN, N. Y.

WE MANDFACrORE MOTORS
THAT AKE

GOOD ONES
IF WE DO SAY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So wait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESIGN
MOTOR on the MARKET.

The Answer Will Gome Promptly
FBOH THE

BALTIMORE, MD.,
Uanufacturera of Arc and Incandescent Motors.of All Bizet.

CBiS. H. CORE, Westaro igent, 103 idams Street, Room 8, Ctdcago, Ililoois.

ElECTEICAL ^
Accumulators

Useful and economical for all purposes to which

electricity is applicable, such as

aan^awBafi^
Propulsion and Lighting of Street

Cars, Vehicles, Yachts, Etc.
Central Station and Isolated Light-

ing.

Portable Lighting or Power.
Portable Electric Lanterns.
Electric Power for Motors.
Portable Electric Fans for Office,

Family and Sick Room,
Only Clean and Convenl<>nt Batt«ry for stur^eoai,

Dentists, antl I'rofesitional Alen Generally.

MANUFAOTUEED EXOLUSIVELY TODEB THE PATENTS OF

FAURE, SWAN, SELLON, GRISCOM, and others.

COMPLETE ELECTRIC LIGHT AND POWER PLANTS.

THE ACCUMULATOR CO.,
44 Broadway, NEW YORK.

PHILADaPHIA AGENCY :-.ELECrRO DYNAMIC CO., 224 Carter Street, Pliiladelpliia, Pa.

CHICAGO AGENCY :—239 La Salle St. SAN FRANCISCO:—220 SuHer St.

BOSTON:—HOLTZER-CABOT ELECTRIC CO , 111 Arch Street.

PROVIDENCE :-SWARTS li GANNETT, Swarte Building.
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Ireson's Self-Adjusting Leather-Link Belting.

Patd. Hov. le, '86.

SBpecIally 8Clapt«d for
all Electric porpoees and
other higfa-epoPQ,machin-
ery.

Manfd

Send for Ireeon'a lUae-

trated Treaties on Self-

AdjiiBtlng Leather Link
Belting, fnmished gra-

tnltonaly.

by CHARLES L IRESON, 97 High St., Boston, Mass.

AreYouWorkin'
ELECTRIC RAILWAYS?

The Standard Underground Gable Co.,

Insulated Wires and Cables.

Ifso, 'tis well

to know

Manufactures a
SUPERIOR LINE OF

CHICAdO. PITTSBUReS.

THE HDLTZER-CABOT ELECTRIC CO.,
MANTJFAOTUEERS OP AND DEALERS IN '

EVERYTHING ELEGTRICAL
»Ktl» FOB %S6-PA€<B CATAI1O6ITE,

111 Arch Street, BOSTON, MASS.
SPeOIAL AnfNCIES- ' GLOWER & HARRIS, Dallas, Texas.

( Paul Seileeb Elhctbioai. Works, San Francisco, Cal.
A full line of onr manufacture can be found at onr Agencies.

AGNOLIA
METAL.

NRW 'FORK.
(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

Chicago, Aug. 6, 1890.

THE MAGNOLIA ANTI-FRIGTION METAL CO.. 74 Coiiland Street, New York GIty.
GENTLEMEN:—Some months since, we had a great deal of difBcnlty with our Bail Engine

ranning with bearings hot, and need a great deal of oil without csueing the bearings to become any
cooler by mcreaaing the amount of oil used upon the bearings.

The Ball Engine is 100 H. P., 14x13 inches. a70 revolutions per minute, and carries 90 lbs. steam
pressure. Bearings, 47i-in. diameter by 4 in. length. There is but 1-32 in. play allowed in the bear-
ings, and makes a very close fit.

We have had the most exfellent results from the use of your Magnolia Metal, and could not ask
for better service. We trust that this report will be explicit and pleaeing to you. We remain,

Tourstrnly, THE WESTERN LIGHT & POWER CO.,
By W. il. Talcott. General JIanager.

Tie
iDdiiiRnliliiir and Gnna-Fercla Insnlating Go.

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megoiims per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage, Flexible
Coeds, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables ot High insulation

and Long Life, all millage.

WM. M. HABIRSHAW, F.C,S.,Gen'l Mgr., OJTices: 159 Front St., NEW YORK, U.S.A.
Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard Marinm
Cores to any MUlage
or Specification up to

9,000 Megohms per knot.

Two -Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms pef
knot.

Navy Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber cot-

ered, for Marine Work*

Pliable Cables, for

Search Lights.

Insulated Wires and Cables.
Tlie acknoTTlodged. Standard for durable and liigli tn<

Bolatlon. Xts merits proved, by a.record or over quarter
of a centnary. Adapted to all electrical pnrpoaes.

CELEBRATED KERITE TAPE FOR INSULATINS JOINTS,
Electric Light and Power,
Telegraph and Telephone,
Railway and all other
Branches of Signaling:

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring in all Locations.

GEORGE B. PRESGOTT, Jr., Gen. Agt., 16 Dey St., New York.

\Vestern Electric Co., CMcago, 111., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire- Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Brouze Bods, Sheets, and Plates.

w': it^^MM^^^Wi-^^''

CUT SHOWINO STILE OP D-'SULATION.

a.~Copper Wire. b. b.—Two Braids, saturated with Fire-Proof Insulation, c.—Braided Cotton, saturated
with a black, VTeatber-PPOof Composition. ,. , ^ ™ ._

Approved by New Toric Board of Fire Underwriters. Samples furnished npon appUcaUon. Pure Electric

Copper Wire, bare and covered, of every description.

FACTORIES

:

ANSONIA, CONN.
u/«RCRnnMc. i

19 and 21 Cliff Street, New York,
WflKtKUOlvii..^

133 and 135 Wabash Ave., Chicago, III.

EDISON GENERAL ELECTRIC CO.
}

FOR PRICES

Lamps.

SEE PAGE 8.
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J

THE THOMSON-HOUSTON ELECTRIC CO.,
Axe and Incandescent '"

us^Micugan Ave'^'cmcAGo, kl. £lectrie Railnray i

^^ 115 Broadwav, New York, N. Y.

JSlAr'f.'P'ift 215 W. 4th St., Cincinnati, Ohio. 'EnTIIYlltl All-f.
'

XlXeL/LX XV
jj. Y. Life Ins. Bldg., Kansas Citt, Mo. i«ll£UipiU.tSll. fc,

_, , ., - . 115 N. 3d St., St. Louis, Mo.
^ _^

JJignting Apparatus. 15 First st., san fbancibco, cal. £lectrie icLotors.

THE ONWARD MABCH!
i-^^^^^—^^^^——^————

—

I

I

Some Facts in Electric Lighting, i

No. of Companies using Thomson-Houston Arc Apparatus, Jan. 1, '90 516 \

No. of Companies using Thomson-Houston Arc Apparatus, July 1, '90 587

Increase 6 months, ending July 1, '90 71
]

Total No. of Arc Lamps of Thomson^^Houston Manufacture in use in Central
i

Stations, Jan. 1, '90 68,203 !

Total No. of Arc Lamps of Thomson-Houston Manufacture in use in Central

Stations, July 1, '90 79,387

Increase 6 months, ending July 1, '90 11,184
^

No. of Co.'s using Thomson-Houston Incandescent Apparatus, Jan. 1, '90 337
I

No. of Co.'s using Thomson^'Houston Incandescent Apparatus, July 1, '90 436 j

Increase 6 months, ending July 1, '90 99 I

Total No. of Thomson^Houston Incandescent Lights in use in Central <

Stations, Jan, 1, '90 281,555
|

Total No. of Thomson^Houston Incandescent Lights in use in Central 1

Stations, July 1, '90 408,515 I

Increase 6 months, ending July 1, '90 126,960
\

There are also in the United States Isolated Plants using in the aggregate

20,000 ThomsoU'^Houston Arc Lamps, '

and over 100,000 Thomson^Houston Incandescent Lamps.
-I^ )

ELECTRIC RAILWAYS. !

1

Roads in Operation, July 1, 1890 80
|

Number of Motor Cars 1,069 ^

Boads under Construction, July 1, 1890 48
;

Number of Motor Cars 408

CSi-rctnca TPotctl-
Number of Roads 123 Number of Motor Cars 1,477 <

Total Length of Track (in miles) 897
\

\
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co
Abendroth & Root Mf^. Co . . xv
Alexaoder, Barney & Chapln . xil

Allls, E. P. & Go xxll

American Electrical Works. . xy
Ansonla Brass &CoppeiCo.. i

Automatic Switch Co vll

Baggot, E xvi

Bain, Force xvi

Ball Engine Co xvi

Barnes, W. F. & Jno xxl

Barton, Geo. P svi

Baxter Electric Motor Co xxviil

Bernstein Electric Co xxi

Bleckert & Nelson xvli

Brown, Frank T xvi

Brush Electric Co xxvii

Bunnell & Co.. J. H xlv

Butler Hard Rubber Co xx
C. B. & Q. R R xvi

C. &. C. Electric Motor Co. . . is

C. & N. W. R. R. Co
Central Electric Co xi

Chicago Electric Club xxii

Cleverly Electrical Works. . . xi

C. M. *&St. P. R. R. Co
Colburn & Co., I. W xvi

ColumblalncandescentLampCo xvii

Connecticut Motor Co xlx

Consolidated Electric Storage

Co
Continental Dynamo Co iv

Cowles Electric Smelting and
AJuHiinum Co xvi

Crocker-Wheeler Motor Co. . . xv
Crosby Electric Co Iv

Curtis Regulator Co ;

Day s Kerite Insulation Co i

Dayton Globe Iron Works Co-xviil

Eastern Electric Cable Co xv
. Eddy. Henry C. xvi

Edison Mfg. Co ix

Edison General Electric Co.,—
Lighting Dept vlii

Edison General Electric Co.,

—

Lamp Dept xxU
Electric Construction & Sup. Co iv

Electric Merchandise Co.... . . xvi

Electrician Pabllshing Comp'y
XX, xsi

Electrical Supply Co xxvi

Elektron Mfg. Co xx
Empire City Electric Co xvili

Empire Cbina Works xvi

English, Morss & Co xvii

Eureka Tempered Copper Co. . xvii

Evans Friction Cone Co. . xix

Flbrone Mfg. Co xv
Fletcher &Fletcher EleciricCo xvi

Forest City Electric Works xx
Fort Wayne Electric Co xxviii

Globe Carbon Co xvii

Great Western ElectricSup. Co. v
Greeley&Co., E. S xlv

Harmount, G. A vll

Hawkeye Electric Mfg. Co iv

Hazelton Tripod Boiler Co. . . xvi

Heisler Electric Light Co xil

Hill Clutch Works
Holmes, Booth & Haydens xvii

Holmes & Co., C. H xvll

Hollzer-Cabot Electiic Co i

Humphrey. H. H xiv

Ide, A. L. & Son xv
Illinois Electiic Material Co— xiv

India Rubber & Gatta Percha
Insulating Co i

Interior ConduU&InsulationCo. xlv

Ir^on, Chas. L 1

Jewell Belting Co xv
Jones Bro5. Electric Co xsll

Knapp Electrical Works xxv
Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co xxili

Magnolia Anli-FrictionMetal Co I

Mason, Jamea H xxl
MOliken&Co xx
Monitor Electric Co vll

Munsell & Co., Eug xv
Munson Belting Co., Chas xiv

National Carbon Co iv

National Electric Mfg. Co x
Northwest Thomson- Houston Co. vi

Nove Mfg. Co., Jno. T
N. Y. Belling & Packing Co.. . xlv

Okonlte Co - . . xv
Ostrander »& Co., W. R xvili

Page Belting Co xvi

Palate, H. T .... xiv
Peckham Street-Car Wheel &
Axle Co vii

Partrick & Carter xx
Phillips Electrical Works, E. F xv
Phoenix Glass Co xxviii

Pond Engineering Co xxi

Powell Co., Wm xvi

Pompelly Storage Battery Co. xviii

Queen & Co xvi
Roeblings' Sons Co., Jno. A.. . xlx
Sawyer-Man Electric Co xiii

Schieren & Co., Chas. A xiv
Schoverllng, A xxi

Schuyler Electric Co xxiii

Shultz Belting Co '

Southern Electrical Supply Co . xxi

Sperry Electric Co xvili

Standard Electrical Works . . . xvi
Standard Paint Co xiv

Standard Uoderground Cable Co. i

Standard Carbon Co xx
Stanley & Hall xlv

Star Electrix Co vii

Stephenson & Co. , Jno Ix

Stilf, E. D. &Co xvi
Stilwell & Blerce Mfg. C*. xvi, xvll

St. Louis Electrical Supply Co. xviii

Sunbeam IncandescentLampCo
Taussig, S xvi

Taylor Mfg. Co xxli

Thomson-Houston Electric Co.
Lightingdepartment ii

Thomson-Houston Electric Co.,

Railway department xxiv
Triumph Compound Engine Co xxiii

Tripp Mfg. Co
Turner Brass Works xv
Union Hardware Co xiv

United Electric Traction Co xxiii

United States Electric Lighting
Co xlli

Van Nuls C. S
Wanted xv
Western Electric Co xviii

WesternPowerConstructionCo. xxli

Westinghouse Electric Co xili

Weston Electrical Instrument
Co.. xiv

White, R. T Iv

WoUensak, J. F xx
Woodbrldge & Turner xvll

Wrigley, Thos xii

Writing Telegraph Co , . . xvi

CLASSIFIED LIST.
Accomnlators.
BmBti Electric Co.
Consolidated Electric Storage Co
Pumpelly Storage Battery & Elec
Motor Co.

The River & Rail Electric Iiight Co.

Alnminimi.
Cowlea Electric Smelting & Befin-
ing Co.

Annanciators

.

Central Electric Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
UreatWeatem Electric Supply Co.
Greeley & Co. B. B.

Holtzer-Cabot Electric Co.
Jones Broa. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Oatrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Western Electric Co.

Antifriction lletal.
The Magnolia Anti-Friction Metal
Co.

Turner Brass Works.
Arc I<ainp8.

Brixeh Electric Co.
Electric Construction & Supply Co
Foree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
Northwest Thomson-Houston Co.
Schuyler Electric Co.
Sperry Electric Co.
ThomeoD -Houston Electric Co.
Westinghouse Electric Co.
Western Electric Co.

Batteries.
Bonnell &Co., J. H
Central Electric Co.
Crosby Electiic Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GieatWestern Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.

'

Leclanche Kattery Co.
Mason, J. H.
Monitor Electric Co.
Partrick & Carter.
Queen & Co.
Schoverling, A.
Southern Electrical Supply Co.
StarElectrisCo.
St. Louie Electrical Supply Co.
Standard Electrical WorKs.
Stan'ey & Hall.
Western Electric Co,

Battery Jarn.
Butler Hard Riibher Co.
Central Electric Co.
Electrical Supply Co.
Holizer-Cabot Electric Co-
Parcrlck & Carter.
Queen & Co.
Stanley & Hall.
Weaiern Electric Co.

BpIIs. Electric.
Central Electric Co.
Empire Citv Electric Co.
Fletchpr & Fletcher Electric Co.
Great Weatem Electric Supply Co.
Greeley & Co., E. S..
Knapp Electrical Works.
Monitor Electric Co.
W. R. Ostrander & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louia Electrical Supply Co.
Standard Electrical Works.
Stanley & Hall.
Wolleneak, J.F.
Western Electric Cd.

Bells, aiasneto.
Central Electric Co.
Empire City Electric Co.
Greeley & Co.. E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Paririck & Carter.
Standard Electrical Works,
Stanley & Hall.
Star Electrii Co.
Western Electric Co.

Beltiner.
Evane Friction Cone Co.
Ireson, Chu. L.

B<*ltlnK—continued.
Jewell Belling Co.
Chas. Mnnaon Belting Co.
MsBon, James H.
N. Y. Beltlne & Packing Co
Page Beieinff Co.
Schieren & Co., Chas. A.
Stiultz Belting Co.

Boilers.
Abendroth & Root Mfg. Co.
Hazelton Tripod Boiler Co.

Books Riectricsl.
Electrician Publishing Co.

Bnrslar i^larms.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. 8,

Holtzer-Cabot Electric Co,
Jones Broa Electric Co.
Knapp Electrical Worka.
Sloniior Electric Co.
Oatrander & Co., W. R,
Partrick & Carter.
Southern Electrical Supply Co,
Standard Electrical Works,

Cables.
(See wire InBoIated,)

Cable Electric (See Wire Insu-
lated), Copper, l!^heet and Bar.
Roebling'a sons Co., John A.
Standard Underground Cable Co.
Western Electric Co.

Carbons. Points and Plates.
Brush Electric Co.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Globe Carbon Co.
Knapp Electrical Works,
National Carbon Co.
Standard Carbon Co.
Western Electric Co.

Cars, JBleetrlc Batlway.
Stephenson Co., John

CIntciies, Friction.
Hill Clutch Works.

Cunstmction and Bepairs.
Bain, Foree.
Electric Construction & Supply Co.
Enapp Electrical Works.
N. W. Thomson-Houston Co.
Stiff, E.D. &Co.
Westtrn Electric Co.

Contractors, Electric l^isht.
Ensiae Plants and Electric
Bailwajs.
Brush Elsctric Co.
Edison General Electric Co.
Electric Merchandise Co.
H. H. Humphrey.
National Conduit Mfg. Co.
Northwest Thomson-Houston Co.
Pond Engineering Co.
Sperry Electric Co.
Tttomson-HoustOE Electric Co.
United Electric Traction Co.
Westinghuuse Electric Co.
Western Electric Co.
Western Power Construction Co.
White, R. T.
Woodbrldge & Turner.

Cnpper Wires and Tapes.
American Electriral Works.
Ansonla Brass & Copper Co.
Central Electric Co,
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co
Holmes, Booth & Haydens. .

Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
OkoniteCo.
Phillips, Eug F. Electrical Works.
Roebling's, Jno. A, Sons Co.
Standard Eleclrical Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arms.
Central Electric Co.
Electrical Merchandlae Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holme:), C. H. & Co.
minols Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co

.

Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Weatern Electric Co.

Cnt-ont<4 and S'witches.
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Weatern Electric Supply Co.
Greeley &Co., E, S.
Holtzer-Cabot Electric Co,
Illinois Electric Material Co,
Partrick & Caiter.
Paiste, H.T.
Southern Electrical Supply Co.
St. LoDis Electrical Supply Co.
Union Hardware Co,
Van Nuls G, S.

Western Electric Co,

Dynamos.
Brush Electric Co.
Bain, Foree.
Colbnrn&Co.,I. W.
Continental Dynamo Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co,
Heialer Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomeon-Hoaston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co,
Western Electric Co.
Weatinghouse Electric & Mfg. Co.

Electrical Instruments.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co., E.S.
Partrick & Carter,
Queen & Co.
Star Electrix Co.
Stiff, E. D. & Co,
Western Electric Co,
Weatnn Electrical Instrument Co.

Electric BailTvays
Edison General Electric Co.
Tbomson-Honaton Electric Co.
United Electric Traction Co.
Wealinghou&e Electric & Mfg. Co.
Woodbrldge & Ttimer.

Eiectroilers and Combina-
tion Fixtures,
Bageot, E.
Bleckert & Nelson.
Great Western Electric Supply Co,
Sawyer-Man Electric Co.
Thomson-Honston Electric Co,

Blectro-Flatlns Machines.
Brush Electric Co.
Colburn &C0..I. W.
Edison Genersl Electric Co.
Thomson-Houston Electric Co.

Ensines. Steaio.
Allis &Co., E. P.
Ball Eugloe Co.
English Morse & Co.
Ide&Son, A. L.
NoyeMfg, Co,, Jno. T,
Taylor Manufacturing Co.
Triumph Compound Engine Co.
Western Power Cunstmction Co.

Fire Alarms,
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Stiff, E. D. & Co.
Western Electric Co.

Friction Cones.
Evans Friction Cone Co.

Cras liisbtins Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Works,
Partrick & Carter.
Western Electric Co.
WoUensak, J. F.

€reneral Electrical Supplies.
Alexander, Barney & Chapin.
American Electrical Works,
Ansonla Brass & Copper Co,
Automatic Switch Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Ediaon Machine Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Emplte City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Worka.
Great Western Electric Supply Co.
Greele; &Co.,E, S.

Holtzer-Cabot Electric Co.
Holmes, Booth & Haydena.
llUnols Electric Material Co,
Jonea Bros. Electric Co.
Knapp Electrical Works,
Monitor Electric Co.
Northwest Thomson-Houston Co,
Okonite Co.
Oatrander & Co.,W. R.
Partrick & Carter,
Southern Electrical Supply Co.
Stanley & Hall.
Star Electrix Co.
St. Louis Electrical Supply Co.
Stardard Electrical Works.
Stiff & Co., E. D.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co,
VanNuie, C, S.

Western Electric Co.
Wolleneak, J. F.

eiobes and Electrical Glass-
Tvare.
Great Western Electric Supply Co.
Phcenix Glass Co.

Herd Bubber for Electrical
Purposes.
Butler Hard Rubber Co.

Insulators and Insulatlne
Materials.
Butler Hard Rubber Co.
Central Electric Co.
E'ectrical Supply Co.
Empire City ij lectric Co.
Fibrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Co.
Knapp Electrical Works.
Laminar Fibre Goodfa Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonlte Co,
Partrick & Carter,
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Insalated IVlres and Cables
Dlagrnet AVire.
American Electrical Works

,

Central Electric Co,
Day, A. G.-
Eascern Electric Cable Co.
Edifion General Electric Co,
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit JB Insulating Co.
Interior Conduit & Insulation Co.
India Rubber & Gutta Percha Insu-
lating Co.

Jones B'os. Electric Co.
Knapp Electrical Works,
Monitor Electric Co.
Okonlte Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Loais Electrical Snpply Co.
Standard Electrical Worka.
Standard Underground Cable Co,
Western Electric Co.

Journal Bearinsrs.
Eureka Tempered Copper Co,
Magnolia Anti-Friction Metal Co.
Turner Brass Works.

I^amps, Incandescent,
Bernetefn Electric Co.
Brush Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Ediaon General Electric Co.
Electrical Snpply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E.S. &Co.
Heisler Electric Light Co.
Enapp Electrical Worka,
Monitor Electric Co.

IJamps, Incandescent—Con td
Nortnwest Thornson-Houston Co,
Sawyer-Man Electric Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co,
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co,
Western Electric Co.

Ijatbes and Machine Tools.
W. F. & John Barnes Co.

Maenet Wire.
(See insulated wire.)

Medical Batteries.
Fletcher & Fletcher Electric Co.
Partrick & Carter.

Mica,
Eug, Munsell & Co,

Minine Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-HoQBton ifilectric Co.
Westinghouse Electric & Mfg. Co.

Motors.
Bain Foree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
Crocker-Wheeler Motor Co.
C. & C. Electric Motor Co.
Edison General Electric Co.
Eddy Electric Manufacturing Co.
ElektroE Mannfactnrlng Co.
Fort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
U. S. Electric Light Co.
United Electric Traction Co,
Westinghouse Electric & Mfg, Co.

Oils.
Taussig, S.

Oil Cups and Brass Cioods.
Powell Co., Wm.

Patent Solicitors.
Brown, Frank F.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
Holmes C. H. & Co.
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St. Lotiis Electrical Snpply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
Holmes C. H, & Co.
Illinois Electric Material Co.
Milliken & Go.

Publishers Electrical.
Electrician Publlsbing Co.

Posh Buttons-
Central Electric Co.
Electrical Snpply Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Dliuoifi Electric Material Co.
Knapp Electrical Works,
Partrick & Carter.
Standard Electrical Works.
Union Hardware Co.
Weatem Electric Co.

Bail^'ays Electric.
tSee electric railways.)

Speaking Tubes,
Central Electric Co.
Electrical Sapply Co,
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co,
Ostrander & Co. W. R.
Western Electric Co.
WoUensak J. F.

Speed Indicators.
Queen & Co.

Tapes, Insnlatlnsr.
American Electrical Works.
Central Electric Co,
Eastern Electric Cable Co.
Edison General Co,, Wire Dept.
Electrical Sapply Co.
Great Western Electric Supply Co.
India Rubber & Gutta Percna la-
sulalisgCo.

Illinois Electric Material Co.
Okonlte Co.
Western Electric Co.

Telegrraph Apparatus.
Bunnell & Co J. fl.

Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
GieatWestern Electric Supply Co.
Greeley & Co.. E. 8.

Jones Bros. Electric Co.
l^app Electrical Works.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works.
Weatern Electric Co.
Writing Telegraph Co.

Telephones, Elecrpic.
Standard Electrical Works.
Weatern Electric Co.

Test Instruments.
Bain, Foree.
Central Electric Co.
Electrical Supply Co.
Greeley&Co., E. S.
Knapp Electrical Worke,
Queen & Co.
Western Electrio Co.
Weaton Electrical Instrument Co,

Trucks. Electric Car.
Kdtson General Electric Co,
Packham Street-CarWheelAAileCo.
Stephenson Co , Jno.
Thomaon-Honeton Electric Co.
United Electric Traction Co,
Westinghouse Electric & Mfg. Co-

Tuibine Wheels.
Dayton Globe Iron Works.
Stilwell & Blerce Mfg, Co.

Wire. Bare.
American Electrica,! Worts.
Ansonla Brass & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Mercnandlse Co.
Holmes, Booth & Haydens,
Illinole Electric Material Co.
Knapp Electrical Works,
Partrick & Carter.
Roebling's Sons, Jno. A. Co.
Western Electric Co,
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THE IVA^TIOI^y^Il. CAKOOIV CO
Clevelanca., Olnio.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.

ELECTRICAL BOOKS

Send for New and Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

ELEMENTS OF ELECTRIC LIGHTING.

BY PHILIP ATKINSON, Ph. D.

aeo Pages, Cloth Bindlne, Illustrated, Price SI. 50.

This book is an elaboration and revision of the popular series ol articles which ran through the
Western Electrician under the same title. It treats of : Principles of the Dynamo; Alternate
Current Dynamos

; Direct Current Dynamos ; Electric Terms and Units ; Electric Measurements
The Arc Lamp; The Incandescent Lamp; The Storage Battery; Electric Distribution.

Sent, postage prepaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,

C Iiakeslde Bnlldlne. Chicaso

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
T^OTL

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use 6}4, 8 or 10 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEJf CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OF PDKE WATER NECBSSARY TO CHARGE IT.

NEftT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MADE IN

ALL

SHAPES

AND SIZES.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, - - IOWA.

TELEPHONE FOR LONG OR SHORT DISTANCE.

TTrv-D GAS LIGHTING, ANNTOOIATOES, lur-cirtTrt A T TTRTTRa U±t BELLS, BUEGLAE ALAEM AND JViJlji-'lOAlj U OijO

For CiTcnIiirB and Price Lists apply to Principal Offlce

CROSBY ELECTRIC CO.,
JfEW YORK.87 and 89 Sonth Fifth Avenne,

Complete Central Station
L.ia-x>

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OUR DTNAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned PerJcina Incandescent IJamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonable. • Write us for Catalogue and Price List.
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#^^ wttr%
„ ELECTRIC ^

%/rco!ii#^
190-192 Fifth ATenne, CHICAGO.

^

DESIGNERS

Electric Bailiay Specialties,

MAKERS

Clioice Electric Siplies.

DEALERS

StaMard Electrical doods.

i

i

POLES
OfExtra strength in all Sixes

and Styles,

PLAIN WOOD POLES:

GET OUE PEIOES.

OCTAGONAL WOOD POLES.

^

Superior to pipe poles at about half

the cost.

Our 28 foot pole -will stand a
strain of 3,000 pounds

without deflection.

imiCED CORNER POLES.

Extra strong and stiff. Will

stand all strains met in

practice \A7ithout ap-

preciable deflection.

BRACKETS
Of angle Iron. Stronger and neater tlian

those made of piping. Maintain

tlieir shape perfectly.

Try us on

BRACKETS AND POLES.

:d

IF YOU WANT MATERIALS

That have the greatest strength,

That give the highest practical insulation,

That pay best in the end,

TRY US FOR YOUR SUPPLIES.

mm
TREBLE CURVE INSULATOR.

Gives the Greatest Strength and the Highest Insulation.

Try it and you will use no other.

Illl

RESISTS ABKASIOH AIHO eiTES
TKE HIGHEST liINE INSi;i.ATION. ^ ^

Simplex Wire.
Try it for mains and you will always use it.

THE WIBB THAT FATS BEST
IK THE liOSICr KVTi.

For lines in mines or among trees it is unequaled.

SEND FOR

A

SAMPLE.
ALL-COPPER

RAILBONDS.

A

SAMPLE.

Have practically no resistance. Are quickly and cheaply applied. Will not oxidize.

WATCH FOR SEW ADDITIONS TO ODR

Electric Railway Specialties.

We insist on having only the very best, and

that at figures tvhichwill command

your orders,

ALL OF OUK

SPECIALTIES
WIAR WILL

Prove it for yourself

by frying them.

Oar place at 190-192 FIFTH AYEBDE is tie

HEADQUARTERS
For

Electric Railway Supplies

In any quantity.

For any system.

And to meet any circumstance.
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IMMENSE STOCK!!
BOTTOM PRICES!!

Electrical Supplies
-OF ALL KINDS.

THOMSON-HOUSTON

403 dbZ^OS SI^XjEi-X" s^gp., - JS"r.

OUR POIiICY:

First Class Goods, Small Margins and Quick Delivery.

Grimshaw White Gore,

Holmes, Booth & Hayden's ''K. K."

Underwriters' Line Wire & Magnet Wires.

FULL LINE OF PORCELAIN GOODS.

"ELECTRIC BLOCK
, sibley street ST. PAUL,
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PECKHAM'S IMPROVED

CANTILEVER! MOTOR TRUCK.

—EQUIPPED WITH

''Peckham's Patent" Interchangeable Wheels, Safety Life Guards, Track
Brakes, Ice and Snow Scraper, Pendulum Motor,

Hangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For DescriptiTe Circalars, Price LiUts and Testimonials, Apply to

THE PECKHAM STREET CAR WHEEL& AXLE CO., l^^^ro^l

ELECTRIX!
^^Nothing Succeeds like Success," and

judging from the way orders come pil-

ing in for the ELECTRIX Switches, ,

and other specialties, success expresses
\

it but mildly. We are away behind on
orders now, but have doubled our capac-

5 Amp. s. p. Switch, iiy ifi ijiQ past wcck and will catch up
soon.—Ask your Dealerfor our goods or write to us.

STAR ELECTRIX CO., -^o Wallace ST.,PH|LADELPIA. PA,

10 Amp. S. p. Switch.

G. A. HARMOUNT,
MANAGER

MONITOR ELECTRIC CO.,
14-9. WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENEKAL

ELECTRICAL SUPPLIES.

Automatic Switch Co.,
No. 8 KEYSER BUILDING,

BALTIMORE, ND., U.S. A.

SoleMainfactiirersoftle

TVESTEKSr AQEXT FOK

ALFRED F. MOORE
,f:.STABLISHED 1*20.

ELECTRICAL WIRES AND GABLES.
Klectric Light, Annunciator and OlRce Wires. Incandescent and Battery ConlS; in

fact, every kind of Wire known lo the Electrical Trade.

II

AUTOMATIC SWITCH.

I
The only reliable protector to the Anna-

ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SESTD FOB CATAIiOeVE.
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EDISON LAMP8
16 C, P, - - 44 CENTS EACH.

PRICE REDUCED ONE-THIRD!!!

16 G. P. Lamps. 12 to the H. P. 600 Hours Average Life.

Ttae Edison Incandescent Lamp.

Ko. 1,

Edison Base.

ii|,. No. 2,

Tbomson-HouBton Baso.

i

Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other

bases,Nos. 2, 3 and 4 irill be placed on lampsi when SO ordered,

without extra charge.

No. 3, ^Vesting:hoase Base. No. 4, United States Base.

From Nov. 1st, 1890, Subject to Change Without Notice.

16 C. P. Lamps, List Price, 80 Cents Each.

Discount in Lots of 25 to 150, 45^
150 to 500, 47^^

Net Price.

44 cents each.
42 " "

40 " "

Discounts for Larger

Lots Quoted

on Application.5O0 50;

Allowance for Old Bases, $1.35 per 100, f. o. b., Newark, N. J.

"Write for Circulars and Price List to Nearest District

Office or any Electrical Supply House.

EDISON GENERAL ELECTRIC COMPANY.
MAIN DISTUICT OFI'ICES.

Eastern District, 16 & 18 Broad Street, New York.
Central District, RIalto Building, Chicago, III.

Southern District, Cotton Ex. Bidcr., New Orleans, La.
Mountain District, 730 Seventeenth St., DenverCol.

Pacific DIst., Edison BIdg., 112 Bush St., San Francisco, Cal.
Northwestern District, Flelschner BIdg., Portland, Ore.
New England District, 33 Pearl Street, Boston, Mass.
Canadian District, Bankof Commerce BIdg., Toronto, Can.



November 15, 1890 WESTERN ELECTRICIAN.

C. & C. ELECTRIC MOTORS.
The only motors in which the mag*

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. p. in stock.

Over 10,OOU Motors in actual operation.

:E*.A.]Nr OTJTIFITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment 0I Machine Shops, Prints

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW ENGLASD OFFICE, 63 OUvei St., BOSTON. FHIL&DELPHIA OFFICE, 38 S. Foaith St. CHICAGO OFFICE, Pboenix Bnilding.

c. Sl c. electric motor CO..
402 AND 404 GREENWICH ST.,

JOHN STEPHENSON CO.,
j_ir«Ti-rE;tD,

ZTEIMT irOR

STREET CARS
-FOR-

ELECTRIC IVIOTORS

ADAPTED TO ALL SYSTEMS.

Edison Manufacturing Co.,
EDISON-LALANDE BATTERY.

(UNDER AUTHORITY OP THOMAS A. EDISON.)

-MAJfUPACTUBEBS OF-

Primary Batteries for Tele-
graph "Mains" and

"Locals,"

Electric Motors, TelepFione
Transmitters,

Electro- Plating, Electro-
Medical Instruments,

Annunciators and Burglar
Alarms,

And all Classes of Closed and
Open Circuit Work.

/ATORS.

SLve sold to
^Baltimore,
*^aiiways.
%t thiir
mVe .the

stes.

>ted
be

EDISON-LALANDE BATTERIES IN THE WESTERN ONION
BUILDING.

The recent fire in the Western Union Building in this city, as
onr readers are aware, completely wiped out the battery
plant, including both mains and locals. Recognizing the
value of the Edison-Lalande Battery , especially for local work and
its superiority over the ordinary blue-stone cell for this purpose
the Western Union Company late on Saturday afternoon, the day
after the fire, ordered twenty cells from the Edison Manufacturing
Co. It was too late to get anything expressed that day, but with
his characteristic energy, Mr. James F. Kelly, general agent of
the company, had the cells brought on from the factory by
wagon, accompanied by Mr. Gladstone, superintendent of the
factory, who set them up In the Western Union Building that
same night.

On the following.day 50 more were deliyered and since then
about 280 cells have been set up. These have replaced over 1600 cells
of ordinary blue-stone battery, which would have been necessary.

The rapidity with which the Edison-Lalande battery can be set
up and its immediate readiness for maximum work were thus
brought out with grea^t prominence on this occasion, and the
promptness of the Edison Manufacturing Company in meeting the
demand made upon them was no doubt appreciated by the
Western Union authorities.

,-NCANDESCEKT LAMP,

end 1914 Olivi

COI5I3E]SI=03iT3DE)3iTCE] SOI-IOITIBE).
AU dealers in Electrical Supplies keep, or ghoold keep, tkese Cells in stock.

vicinity, commiuiicate with
If unable to purchase from dealers in your

JAMES F. KELLY,
General Sales

A^ent 19 Dey St., NEW YORK.
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National Electric Mfg. Co
CEO. B. SHAW, General Manager,

f

Transformer System

JDIBKGT CVRBENT AUTOMATIC OTNAMO-CAPACITT SOO-IO C. P. I/AUPS,

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS
IB OF THB

HighestEffieiency,
HEGHANICALLT AND ELECTRICALLT.

We snarantee its operation and

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
FOR-

ISOLATEID
mOHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWING AGENTS:
BAKER, BALCH & CO., Gen'l Agis Seattle, Washington.

THOMAS WOLFE, Southwestern Agt Union Depot Hotel, Kansas City, Mo.
LITTLE, McDonald & CO., Oen'l Agis 141 East Seneca St., Buffalo, N. Y.

METCALF REED & CO., Western Agis 1517 Larimer St., Denver, Colo.

SIMPSON DAVIS ELECTRICAL CONSTRUCTION CO Winnipeg, Manitoba.

NAtlONAL ELECTRIC MFG. & CONSTRUCTION CO.,
Tower Building, No. SO Broadway, New York City.

CHAS. M. BLANCHARD, Agent Girard Building, Philadelphia, Pa.

L. N. COX, Agent 16 Fifth St., S. E. Washington, D. C.

W. N. GRAY, Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building, St. Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO.,
History Building, 723 Market St., San Francisco, Cal.
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CENTRAL ELECTRIC CO.,
GENERAL DEALERS IN ELECTRICAL SUPPLIES,

INCLUDING

ELECTRICAL RAILROAD, TELEGRAPH, TELEPHONE AND
ELECTRIC LIGHT GOODS.

lit £ lit FRANKLIN STREET, - - CHICAeO.

--W^i .A.H.1E1 rCJS.JSi-

-If'OIl.-

-.A.vm-

IMPROVED GANDEB WIRES.
These Wires are so well known to the trade that convincing

arguments are not necessary. Everybody knows what they are.

Send your orders to us when you want the greatest Moisture and

Acid-proof, or the King of Weatherproof Wires.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.

Connected by Private Wire with Postal-Telegraph Cable Company.



WESTERN ELECTRICIAN. November 15, 1890

ALEXANDER, BARNEY & GHAPIN
P

TELEPHONE BLDC,
20 Cortlandt St., A.B.C NEW YORK.

j^ lN:m^^ Lj=L]Sdr=>_

An Incandescent Electric Lamp made to fit any socket. Any Candle Power manufactured under
new and improved processes.

EDISON LAMPS 't EDISON PRICES.

ELECTBIC RMLffAY SOPPLIES,

TIMSOHOUSTON M EDISON.

GENEML ELECTRICAL SUPPLIES.

BOOKS OD ELECTBICAL SUBJECTS.

Vertically -Adjustable Dynamo Support
Patented August 12, 1890. For full description see

article in Western Electkician of September
20, 1890, or Patent Specifications 434,011.

The Best and Cheapest Adjustatiie Support

In Stations where Dynamos must be placed

either above or below the power. In use exclu-

sively in the Chicago City Lighting Stations.

Will license users to manufacture the apparatus
on royalty, or will sell the patent outright.

CORRESPONDENCE INVITED.

Manufactured and for Sale by

THOMAS WRIGLEY, 85 Fifth Avenne, CHICAGO.

THE HEISLER PATENT LONG DISTANCE
INCANDESCENT ELECTRIC LIGHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Bighest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Sprclally adapted for Street, Commercial, and Domestic lUuminatioa from Central Stations. Plant may be located
where power can be secured Cheapest, even it miles distant from the Lighting. Safely, Reliability, and Financial Succefs
fully demonstrated. Plan of Wiring ihe 8lmple-t, Cheapest, and most Efflclcnt. Strictly Series. Noted for the Brilliancy

and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contained, and Perfectly Automatic.

SEND FOR CIBCVIiAR. CORBE8P09IDEKCE SOI^ICITKD.

809-8 1 7 South 7th Street,

ZSIiZSCTRIC lalGELT CO.,
ST. LOUIS, MO.
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It will Pay You to Throw Out Your Present Con-
verters, and Substitute Our Make.

COMPARISON OF CONVERTERS.
Total Efficiency. Converter Capocit if Tested

.

THOHSON-HOUSTON, 87.50 Per Cent. 25.
FT. W^AYNE JENNKT. 87. 25.
NATlOlVAIi, S8. 20.
WKSTIlV^HOrSE, 95. 20.

The above figurea speftb for theraselvea. Ton can afEord to throw awsy yonr Ineflacient
convertera and hny onrB, wbich vill pay for themeelveB witbin a reaaonabie time and permit
yoa to carry a larger commercial load"on a "given dynamo

.

INCANDESCENT ALTERNATING CURRENT

Dynamos, Converters, Meters, Motors.

325 CENTRAL STATIONS and 600.000 L\MPS.

Aifernating Current Arc lAgHtini/ Apitaratus.
Liamps burn^M hours icithout renewal of carbon.

Are Lisfhting revolutionised,

SEND FOR SPECIAL CIRCULAR.

55 FMsaM 5,000 L»IS SoliWllUlH Fei HoillS.

CORRESPONDENCE SOLICITED.

WESTINCHOUSE
ELECTRIC AND MFG. COMPANY,

Pittsburgh,, Fa., T7. S. A.
Boston, New York, Chicago, Cincinnati,

St. Louis, San Francisco, Portland.

INCANDESCENT

To Fjt any Socket.

Excelling all others in Life,

Maintenance of Candle-
Power and Efficiency.

THE BEST IS

General Electrical Supplies

of Superior
Designs and Finish.

510-534 West 23(1 Street.

NEW YORK.

LAMPS.
FROM 8 c. p. to I50 c. p., AND

ANY VOLTAGE.

Even Diffusion

of Light by
twisted filament.

THE CHEAPEST.

Send for our
CATALOGUE

of Aug, 1, 1890.

620 Atlantic £venue.

BOSTON, MASS.
217 La Salle Street,

CHICAGO, ILL.
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BDRNLEY DRY BATTERY
PATENTED Jannary, INUO.

'iiSoyfi'AcESTSy

STRONGER than aoy open circuit

BATTERY on tlie market.

B ETTE R tlian any Dry Battery yet proflnced,

The most Compact and tlie C'licapest. 90c |>er cell. Discounts in

quunlities and to the trade.

CHICACOr-Central Electric Co.

J. H. BUNNELL & CO-.^'^^i^^enTs^ 76 Cortlandt St.. N Y.

DUST-PROOF BELLS.
None Genaine Without the Waeher.

Stanley tc Hall,
(Formerly HAZAZER & STANliEY,)

32 and 34 Frankfort St.,

PATENT
.atBFORAT£D.mmm

LEtrfilireilriliG

Runs more Slack than
Fnperforated Belts, lieiice

adapted to nneveii poner
of Electric Railways and
for Electric Power in iien-

eral.

CHAS. A. SCHIEREN & CO.,
PATENTEES AND BOI.K MANDFACTUKKRH,

Also New York, Boston, 1

rhiladclplila. 46 SOUTH CANAL ST, CHICAGO. ILL.

NEWYORKBELTINGScPAGKINCCO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOR MECHANICAL PCKPOSES.

RUBBER BELTING PACKING AND HOSE.
W^J^m

1
1

m

^sbB^ lid

i Fll

ENDLESS BELTS
Particularly adapted for Dynamo uses;

made of any -width or length to

order, at a Tweek's notice.

SAIESKOOMS:
PHILADELPHIA, 30S Cheatnul SI.
BOSTON, 52 Slimmer St.

CHICAGO, 151 Lal;e St.

DENVER, lliOl-lOlI I7th St.
CHARLESTON, WO Meethia St.
GRAND RAPIDS, 4 Monru? SI.

MINNEAPOLIS, 28 South M St,
CLEVELAND, 1T6 Simerior St.
SAN FRANCISCO, 17 Main St.

SALESROOMS:
ATLANTA, 16 Decniur St.

DETROIT, lti-S4 Woodward Ave.
BALTIMORE, 12 N. Charles SI.

BUFFALO. 124-128 Wa.shiuirlon SI.

NEW ORLE.^NS, 8-12N. Pelcrs Si.

KANSAS CITY, 1311 and 1:113 W. 12lh
ST. LOUIS, me Locust St.

THE THING forElectric Railways. 'XANVAS JACKET" FEEDER WIRES.
INDESTRUCTIBLE PATENT WOV^llSr INSULATION.

POLES. POLES.

ELECTRIC
LIGHT SUPPLIES

ELECTRIC
RAILWAY.

MDRRAY o^^"""" TROLLEY SWITCH.

CUSTOMERS REPORT:
''The Switch is a complete Bnccees and we cannot eee

where it can bs improved. Tve have not had a trolley come
ofE at the switch point or fall to take the right way.'"

send tor descriptive circulars, THE ILLINOIS ELECTRIC MATERIAL CO.. 339-341 Rookery Bidg., CHICAGO.

THE TUBES OF THE INTERIOR CONDUIT $( INSULATION CO.
aiTminn nnkinillTA( indorsed by the leading Electricians, Electric

IIMIrKIIIK l.llNIIIIIIX'^ Light companies, Wiring Contractors, Architects,
IIIILIIIUII UUIlllUilU( Builders and Board of Fire Underwriters.

UNDERGROUND CONDUITSrnesTHigrs^^^^^

ARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS. ' ( Builders and Board of Fire Underwriters.

A simple solution of the Wiring Problem for Public Buildings, Residences,

Factories, Station Work, Cars, Underground Feeders, and

in all places where Insulation is required.

For Ca-talog-u.©, Fric© List and. Q-en.era.1 Information, Ji-d.d.r©ss

16 & 18 Broad St., New York.
EdAv. II. Johnson, President.INTERIOR CONDUIT &; INSULATION CO.,'

-T^E-

mn umm co,

PDSH-BOTTON

TORRINGTON, CONN.,
AND

95 CHAMBERS STREET, NEW YORK.

THE PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Recognized as the best, simplest

and most durable circuit

breaker in existence.

H.T.PAISTE,
12th and Market Sts.,

Pliiladelphia, Pa.

KEPT IN STOCK AND FOB SALE BT ALL

CHARlBMUNSON.'fREsr.

fRflNKGMossfStcr ScTreas.

PlTTSBUF^GH . fft^'fcrlJ^li^^^WS^ SANFf^ANGISGO.

NJ\/YoRK. ^aill: jQI iV*^Vj New Orleans.

^F 28.30.32.34 8.36. S. CANAL SI.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

P.*B.!

INSULATING COMPOUNDS,
ARMATURE VARNISH,
INSULATING TAPE.
NSULATING PAPERS,
MANUFACTURED ONLY BY

The Standard Paint Co,,
NEW YORK, N.T. 59 MAXDEN LANE.
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Electric Light Plant in the Guaranty Loan
Building, Minneapolis, Minn.

The accompanying illustration gives an ex-

cellent view of the dynamo room in the Guar-
anty Loan Building, Minneapolis, Minn. This
structure is one of the finest office buildings in

the Northwest, and its electrical plant has been
pronounced one of the most complete isolated

installat'ons in the country. Both arc and incan-

descent lights are used, a Sperry dynamo furnish-

ing current for the former, while the Edison sys-

tem is employed in the latter.

The dynamo room is located in the basement

stallation was made by the Chicago department
of the Edison company. The plant is in charge
of J. L. Weinert.

National Electric Light Association.

At a meeting of the executive committee of

the National Electric Light association held at

the Electric Club, New York City, Nov. 7, the

date for holding the thirteenth convention at

Providence, R. I., was fixed for February 17. 18

and 19. Eugene F. Phillips of Providence, was
appointed chairman of a committee of five on
reception and arrangements, and was authorized

"Distribution of Steam from a Central Station." By F.
H. Prentiss. Discussion by Geo. H. Babcock.

"Distribution and Care of Alternating Currents." By
T. Carpenter Smith Discussion by C. H. Blaxter.

"Municipal Control of Electric Railroads." By W. M.
Mead. Discussion by M. J Francisco.
"The Ferranti System." By C. B. Haskins. Discussion

by C L. Edgar.

South End Electric Railvifay, Chicago.

The Chicago city council has a petition under
consideration for the extension of' the electric

railway in the southern part of the city. The
proposed ordinance authorizes the extension of

the lines on Ninety-fifth street, along Michigan

ELECTRIC LIGHT PLANT IN THE GUARANTY LOAN BUILDING, MINNEAPOLIS.

of the building. It is well adapted to the re-

quirements and is well lighted and ventilated.

By reference to the cut it will be seen that

there are three Edison machines, two of 600
lights' capacity and the other 400. The arc ma-
chine is a 20-light Sperry dynamo. These ma-
chines are belted direct to two loo-horse power
engines of the Ball type, speeded at 300 revo-

lutions. A partial view of the switch-board is

also given.

There are fifteen arc lamps arranged in the

arcade of the building and in front of the main
entrance, brilliantly illuminating the passages.

The incandescent lamps are distributed about
the offices and restaurant, the fixtures being of

special design. The building is wired for 3,000

incandescent lamps. Okonite and Grimshaw
wires are used throughout the building. The in-

to name the other members of the committee.
Gen. C. H. Barney of New York was chosen
chairman of a committee of three on electrical

exhibits and transportation, and was authorized

to appoint the other members of the committee.
The resignation of James English as a mem-

ber of the executive committee was accepted,

and Edward A. Leslie, manager of the Manhat-
tan Electric Light company of New York City,

was elected to fill the vacancy.

The committee on papers reported that it had
secured the promise of several papers, and had
named a person to open the discussion on each

paper. The committee stated that the follow-

ing papers had been promised:

"How can the National Electric Light Association Best

Serve Central Station Interests." By C. R. Huntley. Dis-

cussion by A. M. Young.

avenue and running south on Michigan avenue
to One Hundred and Sixteenth street; also com-
mencing at State street on Ninety-fifth and
running east on Ninety- fifth street to Stony
Island avenue; also commencing on State street

at One Hundred and Third and running east on
One Hundred and Third street to Lake Calumet;
commencing on State street, near One Hundred
and Eleventh and running east on One Hun-
dred and Eleventh street to Lake Calumet; com-
mencing at State street on One Hundred and
Fifteenth and running east on One Hundred
and Fifteenth street to Lake Calumet. The
ordinance was referred to the committee on
streets and alleys, South.

The city of Gallatin, Tenn., will erect an electric plant

for public lighting.
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Creasing the Trolley Wire.
The formation of a coating of ice on an over-

head trolley wire is, to say the least, an annoy-
ance. Not only does the ice prevent a good and
firm contact between the trolley wheel and the

wire, but at the same time it endangers the safety

of the overhead work by greatly increasing the

latter's weight. One has only to glance at any
aerial electric line on a sleety day to appreciate

the fact. To overcome this difficulty and pre-

vent the adhesion of any considerable amount

GREASING THE TROLLEY WIRE.

of moisture to the wire, J. T. Whittlesey of Lynn,
Mass., proposes the plan of greasing the con-
ductor. The apparatus by means of which the

coating may be applied, is illustrated in the cut.

The figure in the lower right hand corner is a
sectional view of the grease pan which is at-

tached, as shown in the upper figure, to the

trolley pole of a car. The sectional cut at the

center shows the construction of a modified form
of the device designed to apply the thin coating

of grease over the entire surface of the wire.

The construction of the appliance is very sim-

ple. The ends of the journal of the trolley pro-

ject slightly outside of the fork in which the

trolley is mounted. On these projecting ends
rest the arms of a frame which e.xtends before
and behind the trolley. This frame is made of

heavy sheet metal, but is flexible enough to per-

mit the arms to be spread apart when they are

to be slipped over the journals. The front ends
of the arms are bent toward each other and fas-

tened together.

The rear ends of the frame support the pan.

Allan C. Durborow, Jr., M. C.

The Chicago Evening Post has the following
to say in reference to the election to Congress of

Allan C. Durborow, Jr., business manager of the

Western Electrici.\n:
.\ broad smile of satisfaction is now engaged in disfigur-

ing the large electric faces of a certain class of Chicago's
solid citizens, for without making any great parade of their

intentions, they have taken unto themselves a helpmeet in

the person of a member of the Fifty-second Congress. Ai
Ian C. Durborow, Jr., will go to the house of representa-

tives, not only with the enviable prestige gained in his gal-

lant fight against the odds ot 3,000 votes and one of the

strongest campaigners in the camp of the enemy, but he
will go as the accredited representative of an interest ag-
gregating !^6oo 000,000. This may seem to be a good deal

of money and undoubtedly is, but electricity in its many
ramifications has come to be a very big interest, and it is

hardly too much to say that three-fourths of this amount
has headquarters in Chicago. It will be understood, there-

fore, what it means to so great an industry as this is to

have a friend at court.

In addition the Post speaks of Mr. Durbo-
row's energy, determination and unflinching in-

tegrity. It is with no little satisfaction that Mr.
Durborovv's colleagues on the Western Elec-
trician, irrespective of political affiliations,

take this occasion to indorse heartily all that

has been said in his behalf. From a personal

acqtiaintance, extending almost from the date

on which this paper was established, they are

fully qualified to testify to his many admirable
qualities. Mr. Durborow is a man of more than
ordinary promise and character; he possesses

marked energy, and better than all he has a

conscientious regard for duty. His associates

unite in extendingtheir heartiest congratulations,

and in expressing their sincerest wishes that his

political career may be useful and successful.

Milliken Poles Used for Electric Rail-

w^ays.

In the construction of the electric railway

shown in the cut Milliken iron poles are used.

The poles are formed of four sections of iron

of the Phoenix shape, riveted together with the

tie plates, which are equidistant. Lacing is in-

serted at the point of greatest strain. A taper

is given at the same point. This construction,

it is stated, gives the pole great strength for the

weight of material used. The cross arms used
with poles, set in the center of the street as

shown in the cut, may be made separate

JMLI.IKEN POLES USED

Inside the receptacle is a wheel or roller adapted
to take up the moisture-repellant substance and
spread it upon the conductor. This grooved
wheel is made of wood or hard rubber, and is

covered with thick felt so as to be adapted to

carry up and smear upon the wire the contents

of the pan. In case a semi-liquid substance is

used for coating the conductor, an endless belt

or chain may be passed over the wheel, as indi-

cated, to assist in carrying up the grease.

The Waco, Tex , Dummy Street Railway company has
increased its capital stock for the purpose of enabling it to

equip its lines with electrical apparatus.

FOR ELECTRIC RAILWAYS.

and bolted on after the upright portion
is in position. A cast iron bumper, to prevent
injury as a result of wagon wheels striking the
base is provided at the base of the poles. In the
cut it will be noticed that every alternate pole

is so constructed that provision is made for an
arc lamp at the top. This isa new feature in the
construction. Fixtures suitable for a cluster of

incandescent lamps are manufactured to be at-

tached to the poles. The poles are used on many
electric railways, among them the Pittsburg &
Birmingham Traction company, Pittsburg, Pa.,

and the Rapid Transit Street Railway company.

The manufacturers,Milliken & Co., are represent-

ed in the West by D. Forsythe Morris, Chicago.

Bergmann's Thermal Telephone.
The instrument illustrated in the cuts contains

neither a permanent magnet, electro-magnet
nor a coil. In this telephone which is the in-

vention of S. Bergmann of New York, movement
of the diaphgram is produced it is claimed, by
the expansion and contraction of constantly-

touching electrodes caused by the thermal effect

of the current at the points of contact. A

BERGMAN S THERMAL TELEPHONE.

glance at Fig. i will give the reader a good idea

of the construction of the device. Mr. Berg-
mann employs a series of electrodes or contact

pieces of such character as to be readily

affected thermally by the current. One
electrode A is attached to the diaphragm, and
the others are all arranged that they may be
adjusted so as to be in loose contact. The
buttons are cylindrical as indicated and are

composed of or faced with tellurium. They are

placed together in a tube of insulating mate-
rial behind the diaphragm. Meansare provided
for adjusting them in the tube to proper degree
of loose contact. The current passes through
the series and at the contacts variations in expan-

sion or contraction of the tellurium are produced
by the changes in the current transmitted to

the instrument. Vibrations of the diaphragm

FIG. 2. Bergman's thermal telephone.

corresponding to the current vibrations it is

claimed are thus produced.
Fig. 2 illustrates one of the methods of heat-

ing the electrodes, which the inventor proposes

to employ in connection with this receiver. T
is any ordinary transmitter with an induction coil

and battery. B is an extra battery to be placed

in the line to furnish current to the contacts.

Western Engineering Society, Chicago.

At a recent meeting of the Western Society

of Engineers, Chicago, L. P. Morris, land com-
missioner of the Illinois Central, read a paper in

which he favored the plan of placing the tele-

graph under the control of the government.

John W. Weston, the secretary, presented a re-

port for an International Engineering Congress

to be held during the World's Columbian Ex-
position. The plan proposes the establishment

and maintenance of a joint engineering head-

quarters which will be a rendezvous for mem-
bers of the engineering societies of this country,

as well as for foreign engineers.

The congress is to last six days, and will be

conducted in the English language. The vari-

ous branches of civil, mechanical, mining, met-

allurgical, electrical, military and naval engi-

neering will be considered. All papers which
will be contributed are expected to treat of such

new and recent constructions, machines, process-

es, methods, experiments and investigations, in-

cluding proposed standards of tests and meas-

urements, as are of engineering importance.
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Illustrating the Phenomena of Electro-
lytic Action.

H. Fourtier, a French scientist, not long ago
designed the apparatus shown in the cuts for

illustrating to a compan)' of students the phe-
nomena taking place in water when an electric

current is flowing through the liquid. The plan

is simple. Fourtier simply employs a stereopti-

con so constructed that the rays of light pass
through a transparent vessel containing the liq-

uid and project the image upon a large screen.

The phenomena accompanying chemical reac-

tion are beautifully shown in this way and may
become visible to a large number of spectators.
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FIG. I. ILLUSTRATING THE PHENOMENA OF ELECTKO-
LYTIC ACTION.

The Fourtier method maybe adopted to advan-
tage by professors or lecturers in their experi-

ments designed to instruct or entertain.

Fig. I shows the form of containing vessel

used which is formed by clamping two small

plates of glass on each side of a thick U-shaped
piece of rubber. Fig. 2 shows on the left the

containing vessel mounted in front of the stere-

opticon. On the screen at the right is the image
showing the phenomena accompanying the de-

composition of water by electricity. A lense is

placed in front of the containing vessel in order

that the image may not be reversed on the

screen.

In Fig. 3 are shown several little appliances

which Mr. Fourtier has found useful for the illus-

tration of the phenomena of liquids. The wires

shown at No. S and at No. 9 are used in the

electrolysis of liquids as indicated in Fig. i. The
most beautiful effects can be produced on the

screen. At No. 10, Fig. 3, is represented an
electro-magnet of which the core is prolonged.

The containing vessel is filled with glycerine,

and the electro-magnet connected to the battery,

is inserted in it. On the top of the glycerine

FIG. 2. ILLUSTRATING THE PHENOMENA OF ELECTRO-
LYTIC ACTION.

are sprinkled iron filings which sink very slow-

ly in the heavy liquid. They are attracted by
the magnet, and are grouped in varied forms.

The effect which is shown on a large scale on
the screen is exceedingly beautiful. The cuts

are reproduced from La Nature.

Superintendent Beach and the Central
Union Telephone Company.

F. G. Beach, president of the Chicago Electric

club, will make a trip through the West and
Southwest during the next two months. Dur-
ing that time his duties as general superintendent

of the Central Union Telephone company will

be performed by J. E. Zeublin, assistant general
superintendent, who has heretofore been located
at Columbus, O. Mr. Beach's long service in

the company has earned the vacation he is now
enjoying, and his many friends hope he will

return from his trip with improved health.

Wisconsin Electric Club, Milwaukee.
The Wisconsin Electric club held its first lit-

erary meeting of the season at its rooms in the
Plankinton building, Milwaukee, Oct. 31. A
paper was read by Alex. Sevan on "Storage
Batteries." Mr. Bevan said there had been
considerable activity displayed by the projectors
of storage batteries and that 4,000 patents had
been granted in this department. He did not
believe, however, that the problem had been
solved, and that the storage battery of the
future would be radically different from the
present forms.
The club has arranged for a number of ex-

cellent papers to be read at the meetings this

winter.

The Australian Cable.

"We of Vancouver are getting interested just

at present in the proposed cable to connect us
with Australia," Henry McKey of British Co-
lumbia, who was in Chicago last week, said. "It

is a mammoth undertaking to lay a cable

9,000 miles long, and that considerable work is

involved can easily be imagined. The cost is

estimated at $9,000,000, and the British govern-

TT

FIG. 3. ILLUSTRATING THE PHENOMENA OF ELECTRO-
LYTIC ACTION.

ment will guarantee a 3 per cent, dividend of

$270,000.
"When the task shall have been completed

Vancouver will receive a material boom, for its

importance to the British government, as a place

from which invaluable information may come
from the Southern continent in case of war with

European powers, will require a formidable forti-

fication. At present the declaration of war by
England and any European power would be
followed at once by the severing of the cable
that now connects England with Australia, and
intelligence of the situation in the southern col-

onies must be delayed at a terrible cost. The
failure of the British government to realize this

fact long ago seems strange; however, it has
after all awakened in time, and the period when
the world will be encircled by wire is not far

distant."

Chicago City Electric Light Plant

The city comptroller of Chicago has adver-
tised for bids for electric lighting apparatus to

be submitted to City Electrician Barrett at the

City Hall before Nov. 15. Specifications are

now on exhibition at Prof. Barrett's office in the

City Hall. It is intended to purchase seven arc

light machines of 60 lights' capacity each and
350 arc lamps. The city hopes to have the

South Side station, in which this apparatus is to

be installed, completed and the plant in opera-
tion Christmas eve.

Electric Light and Gas Interests.
The convention of the American Gas Light association

at Savannah, Ga., was one of the largest and best repre-

sented meeting of gas men ever held in this country. About
150 delegates participated in the proceedings and enjoyed
the hospitality of the local gas company. The list of

papers read before the convention included one of special

interest to those connected with the electric lighting in-

dustry. It was read by A. E. Eoardman of Macon, Ga.,

and was entitled "Hints on Electric Lighting by Small Gas

Companies." Although Mr. Boardman did not favor the
operation of electric light plants in connection with gas
companies, he evidently recognized that the natural antip-
athy of gas men to the electric interest, if permitted to
direct them, would inevitably lead them to ruin. Mr.
Boardman, it appears, has had considerable experience in
the management of electric lighting plants, and the result
of his observation and experience was presented.

Portable Lamp with Renard Primary Bat-
teries.

In the Western Electrician of April 26
last was described the Renard battery, which

FIG. I. PORTABLE LAMP WlrH RENARD PRIMARY BAT-
TERIES.

was designed originally for the propulsion of a
balloon. Recently the batteries have been used
with considerable success for furnishing light
on a small scale in houses in Paris. Seven cells
are grouped in an ebonite case and furnish cur-
rent for a lamp of small candle power. Fig. i

shows a view of one of these portable lamps, and
Fig. 2 gives a sectional view. The cells which
are grouped as shown, are composed of a cylin-
der of carbon and a pencil of zinc. The ele-
ments are placed in a glass tube-shaped vessel
sealed to the cover of this air-tight containing
jar. When air is forced into the jar by means
of the rubber bulb P, the depolarizing liquid,

which is composed of a solution of chromic, hy-
drochloric and sulphuric acids, rises in the sev-
eral cells. There is a stop-cock at r so that the
height of the liquid, and consequently the in-

ternal resistance and the amount of current can
be controlled. When not in action the liquid is

at the level nnj the battery attains its greatest
activity when the fluid reaches n'li . The lamp
shown in the cut is of 15-candle power. The
battery, it is stated, will furnish current for five

hours at a cost of about two-fifths of a cent per
candle per hour.

Thomson's Constant Current Motor.
To the Editor of the Western Electrician:
The new method of governing adopted by Prof. Elihu

Thomson in his recent constant current motor, described
in the Western Electrician for Nov. i, is not a strictly

novel treatment of the magnetic circuit. Its novel feature
is the controlling device which is placed as a shunt to the

FIG. 2. PORTABLE LAMP WITH RENARD PRIMARY BAT-
TERIES.

armature and which operates with increase of counter
e. m. f. developed by increase of speed.
The main idea involved is the magnetic shunt to the field.

This is fully described in Thomson's Dynamo-Electric Ma-
chinery, third edition, p. 445. It is there employed as ap-

plied to a generator for automatic regulation for constant
current. It will be seen by reference to Thomson that

the idea was first suggested by Prof. J. W. Langley, form-
erly of the University of Michigan, but the form described
by S. P. Thomson and employed by Elihu Thomson,
was devised by Trotter.

In both the generator and motor the magnetic shunt is

wound in series with the field magnet coils, and an electrical

shunt is thrown round this controlling coil so as to cut off

current from it and permit it to short-circuit or divert mag-
netic lines from the armature.

In the generator this electrical shunt is worked by an
electro-magnetic device placed in the main or working cir-
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cuit. It acts, therefore, responsively to changes in the

current of the generator. In Thomson's motor the elec-

trical shunt is controlled by an electro-magnetic device

placed in a derived circuit connected with the two brushes

The device on the generator responds to changes in the

main current and operates to keep this current constant.

The corresponding device on the motor responds to

changes of speed in the motor and operates in such a way
as to tend to keep this speed constant. Both employ the

magnetic shunt in the same way. The divergence between

the two lies entirely in the controlling or responsive device.

S. r. Thomson ooints out that it has been found necessary

to cut a gap in the short-circuiting bar to prevent sluggish-

ness in the descending magnetizations since the magnetic

circuit is a closed one.

Doubtless this method of regulation has not been em-

ployed heretofore to the full extent of its capabilities.

H. S. Carhart.
Ann .\rbor, Mich., Nov. 4, 1890.

Portable Desk Clamp.

The accompanying cut illustrates a portable

desk clamp for holding incandescent lamps. By
means of this device an incandescent lamp may
be adjusted to any desired position over the

desk, or can be hung on the wall at any height

PORTABLE DESK CLAMP.

that may be required. It is specially adapted
to use in vaults in searching for papers or books.

By slipping it on the back of a reading chair a

lamp may be placed in the proper position

for shedding its rays on the book or paper
in hand. The device is manufactured by the

Knapp Electrical Works of Chicago.

Weston's Standard Battery.

The cuts illustrate a battery of standard gal-

vanic cells intended to yield a current of con-

stant pressure under a given temperature, for

use in making electrical measurements and
comparisons.
The arrangement is the invention of Edward

Weston, of Newark, N. J., and was designed
with the view of producing a battery of con-

I-IO. I. WESTON S STANDARD BATTERY.

venient form with means of maintaining the

cells at a given temperature, and indicating that

fact.

Referring to the illustrations, Fig. i is a plan

of the battery complete. Fig. 2 is a sectional

view. Fig. 3 is a vertical section of one of the cells

showing a thermometer disposed in the center
and coming out through the bell-shaped cover

of the jar. Fig. 4 is a similar section showing

the thermometer arranged in the enlarged lower

portion of the cell and not protruding through

the bell-shaped cover.

The battery as a whole is contained i[i a

cylindrical vessel as indicated. The circular

cover has in it a number of openings, each of

which receives a small cylindrical case, Fig. 3.

The upper edge of this latter vessel is

flanged, as shown, and the flange rests on a

shoulder formed in the hard rubber cover of the

outer case. Under the flange there is a rubber

gasket. After the smaller vessels are set in

place they are also closed with insulating covers.

These cases serve as receptacles for the cells

proper. Figs. 3 or 4, as the case may be. Each
cell has a lower bottle-shaped portion made of

glass. Into the mouth of this bottle fits a bell-

shaped cover, also of glass.

The zinc electrode of these cells is made in

the form of a disk, having a central standard to

which the terminal wire is secured. The wire

from the zinc extends upward and is sealed in

the center of the bell-shaped cover. After the

electrode has thus been put in place, the interior

of the glass cover is filled with a mixture of

beeswax and gutta-percha. By means of this

filling the electrode is rigidly held in its central

position. In the bottom of the jar is placed a

corrugated and perforated disk of platinum.

The terminal wire leading from this plate, passes

through the side of the jar, where it is sealed,

and then leads upward and connects to a bind-

ing post. After the cell proper has been put

together in the manner described, it is inserted

in its particular case, and then the whole space

between cell and vessel is filled with melted
paraffine. In this manner the cell is rigidly held

in place and prevented from moving about.

The electrolyte employed in the cell is a solution

of pure mercurous sulphate mixed with a solu-

tion of zinc sulphate to form a paste.

The arrangement of the thermometric portion

FIG. 2. WESTON S STANDARD BATTERY.

of the cell is shown in Fig. 3. Instead, however,
of inserting the thermometer through the bell-

cover it may be inserted and sealed directly in

the side of the cell, as shown in Fig. 4. The
advantage of this latter construction is that the

bell-cover can be removed without disturbing

the thermometer.
To mamtain a constant temperature the pipe

shown at the right in Figs, i and 2 is connected
with a source of water supply so thai the outer

case is filled and the water rises up around the

cell-vessels to the level determined by the over-

flow pipe indicated at the left.

This standard battery, constructed as shown,
it is stated, will yield a constant e. m. f. of ten

legal volts and will maintain this pressure at

a temperature of 67 ^'2 degrees Fahrenheit.

It may be mentioned that the materials con-
tained in the cells, namely, zinc, platinum and a

paste of mercurous and zinc sulphates, consti-

tute what is already known as the "Clark stand-

ard cell." Mr. Weston's improvement consists

merely in the peculiar arrangement of cells and
the means for uniformly and simultaneously
varying the temperature.

Electric Plant in an Aluminum Factory.
The Pittsburg Reduction company employs

electricity in the operation of its plant and re-

duces aluminum by an electrolytic process.

The power plant consists of several Babcock-
Wilcox boilers, and the engines are three in

number, two being of 200-horse power of the

Westinghouse compound type and one a
Westinghouse automatic engine of i2S-horse

power.
The electric plant consists of four direct cur-

rent dynamos made by the Westi nghouse Electric

Manufacturing company and the United States

Electric Lighting company of Newark, N. J.

The armatures of these dynamos are shunt
wound and all of them furnish the current for

the reducing pots. Two of these dynamos are

immense machines, wound to generate a current

of 2,500 amperes at a pressure of fifty volts.

The other two machines furnish a current of

1,000 amperes each, at a pressure of 25 volts.

The conductors for the two large dynamos are

two copper bars, each six inches by one-half

FIGS. 3 AND 4. WESTON S STANDARD UATTERV,

inch. For the current from the small dynamos,
a similar shaped bar, four inches by one-half

inch is used.

Pantechnetheca Fixtures,

"Pantechnetheca" is the start-

ling name under which the Mar-
kle Engineering company of

Detroit is exploiting the novel
electrolier illustrated in the cut.

The particular feature of this

new fi.xture is that it is made en-

tirely of wood. In the fixture is

embodied a switch socket, shade
holder, ceiling rosette, fastenings,

contacts,cut-out and canopy. The
richest and most artistic designs

are readily carved in wood as are

also the plainest and cheapest ar-

ticles. It is thus possible to ob-
tain a wide range of decorative

effects. These fixtures, it is

stated, have been tested for some
time, under various conditions,

and have proven satisfactory.

The company has provided spe-

cial machinery and apparatus,
and otherwise equipped a de-
partment in its factory for their

manufacture. They will be first

put on the market in the single

pendant form, and will be made
from walnut, oak and kindred
woods. New designs of two,

three, four and six-arm fixtures

with stem of same style as the

cut shows, are shortly to be in-

troduced. It may be mentioned
that the pendant illustrated is

provided with a lamp key which
is operated by a push instead of

a twist, as is the case with the

ordinary lamp switch. The ad-

vantage of this will be appreci-

ated. The Pantechnetheca fix-

tures are handled by the Central
Electric company, Chicago.

Chicago Electric Club.

The next meeting of the Chi-
cago Electric Club will be held
Monday evening, November 17.

Theo. P. Bailey will read a

paper on "Electric Street Rail-

ways." This will be the first

street railway paper read before
the club and it is expected that a large number
of members will be present.

Peru, Ind., wants rapid transit and very naturally the
business men of that city have decided to adopt electricity

as a means of propulsion. The proposed route will be
three or four miles in length and pass through the princi,

pal streets of the town.
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United States Automatic Block SiRnal.

The illuslralions piesenled herewith show ihe principal

details of a new automatic electric block signal introduced

by the United States Electric Railway Signal company of

Chicago In this system the track instrument is placed

about 1,000 feet in advance^of the signal, so that the entire

train may pass the signal before operating it. thus keeping

the last block passed through protected until the entire

train has passed out of it. The signal case is made of sub-

stantial iron castings which afford complete protection

from weather. It is mounted upon a well-braced tower
built of wrought iron piping. These towers stand upon
heivy cast iron foundations which penetrate the earth five

feet. They are provided with spaces for a storage battery

of sufficient capacity to supply current for six months with-

out recharging. A single line of wire, encased in iron pipe

and put underground, is provided for each track, but is so

arranged that no two towers are connected except when one
shows the red or danger s'gnil; then it is automatically

paired with one ahead.

The case, Fig. i, is provided with a circular double win-
dow nine inches in diameter, which affords an unobstructed

view through when the signal is clear, but when in the

danger position a red transparent disc H^ is moved over

and completely covers the window, making it appear red.

A lamp is placed behind this window at night.

The track instrument. Fig. 2, consists of a square iron

box fitted to the rail and so constructed that it requires the

weight of an engine or very heavy car to operate it. It is set

in motion by the slight depression of the rail. Inside the box
^ is a crank shaft G, near one end of which is loosely fitted

an insulated ratchet wheel Af. The pin H of the crank
engages a bar of iron /, eight feet long, which lies in the

hollow side of the rail between the rail and the box, and is

supported at the ends only. This arrangement admits of i

the rail springing downward directly where the box is

fastened to it, and carrying the box along with it without

springing the bar / The relative change of position of

the bo.K and bar imparls an oscillating motion to the

crank shaft, Oj the end of the crank shaft, next the

away from the other, the one not pushed will rest on the

contact block v. In the middle signal the spring T is

pushed off by a pin in the upper end of the pendulum rod

and spring 5 makes contact with contact block ''. To the

spring S is connected the line wire running bick to the

next signal, where it connects to spring 7* of that signal.

Now this signal is the "danger" position and shows red, and

FIG. 2. UNITED STATES AUTOMATIC BLOCK SIGXAL.

the pendulum hangs at the other extreme, hence the spring S
is here pushed off and 7" allowed to make contact with the

contact block i'. A wire runs from contact " to relay and
from relay to the branching place in primary wire, pre-

cisely the same as in the middle signal ^- It is evident

that a current sent through the line wire will have the

engine to be where the wheel is shown going in the direc-

tion of the arrow. When it passes over the track instru-

ment of the middle signal it causes a raomentarj' break in

the circuit. This causes the extra current to pass through
the branch starting at Q' through the relay, through the
line wire, back, to left-haud signal, through its relay

through branch to primary wire to ground, through

FIG. I. UNITED ST.\TES AUTOMATIC BLOCK SIGNAL.

ratchet wheel, is fastened a lever M, which carries an in-

sulated spring pawl, which engages the teeth of the ratchet

wheel M, and imparts to it a rotary step-by-step motion
when the rail spr^ngs down and up. Two flat springs, one
oi which. D, is insulated, are fastened to the body of the

bos and also engage the surface of the ratchet wheel, as

shown at A'A'. To the insulated spring D is fastened the

wire, and from this point the circuit is completed through
the ratchet wheel to the other spring, and from it to the body
of the box, thence to ground. The momentary opening of

the circuit by the snapping off of the springs produces the

change in the signal to be described further on.

Fig I is a diagram showing three signal towers Re-

ferring to the middle one, we find the disk H withdrawn
from sight, and hence the signal is clear. The red disk :s

attached to the lower end of a pendulum as shown. This
pendulum is connected by a short rod or link to a double
rocking armature pivoted in its middle, and capable of

being attracted toward either of the electro-magnets R ox

<^. As shown in the middle signal, the rocking armature
is attracted by Q. henci the pendulum is drawn to the

left, and the red disc H'^ with it.

Each has its own local battery and circuit, which latter

is always closed. The circuit runs as follows: Commenc-
ing at the -\- side of the battery it runs to one of a pair of

contact points in the relay M\ thence through the coils of

electro-magnet Q, thence to the track instrument, thence

to ground. Beginning now at the — side of the battery,

the circuit runs to the other contact point of relay, thence

through electro-magnet R, thence to ground by fastening

to the case. The relay W is polarized and provided with a
rocking armature capable of being thrown in either direc-

tion, according to the direction in which a current is sent

through its coils. To the rocking armature of the relay is

attached a tongue which rests on one or the other of the

contact points before mentioned, and to this tongue is con-

nected a ground wire. It wiil be apparent that this tongue

will "ground out'' or short-circuit one or the other of the

electro-magnets Q or R. In the middle signal R is

grounded out, and the current, after passing through

and the track instrument to ground, returns to the battery

from the ground through the relay ground wire and
armature tongue. Connec'.ed to the primary wire as de-

scribed above, between the electro magnet Q and the track

instrument, is a branch wire ^-, which runs to the inside

of the relay coils and thence out to a contact block ;:'. On
each side of contact block v are contact springs S and T.

These springs are so formed that when nothing interposes,

and they hang free, they touch each other. This should

be their position in the right-hand signal; the drawing
erroneously shows them apart. If one is slightly pushed

opposite effect upon one relay to what it has upon the

other. The relays are operated by the electrostatic dis-

charge, or extra current, caused by a momentary opening
of the closed primary circuit. This discharge, though
small in quantity is of high electromotive force and capa-
ble of overcoming high resistance. Suppose, now, an

cause such as exhausted battery or broken wire the red
disk will show one-half, which is an indication distinct

from either danger or safety; th's is shown in the right-
hand signal. When this lakes place the springs S and T
come together and close the line. This enables the next
signal to act in place of the disabled one and prevents
delay.

This signal has been, it is stated, in successful operation
on the Wisconsin Central railway for three months. The
cuts are reproduced from the Railway Gazette,

Efficiency of the Edison-Hopkinson Dy-
namo and Willans Central Valve

Engine.
At a recent test made with a large Edison-

Hopkinson dynamo, constructed by Mather &
Piatt of the Salford Ironwork?, Manchester.
England, a result has been obtained giving an
efficiency superior to anything previously at-

tained. The results show, it is stated, an effi-

ciency of engine and dynamo combined, /'. ^.,

the ratio of the electrical power available for

useful work outside the dynamo to the indicated

power of the engine of 86.7 per cent.

The following are particulars of the engine
and dynamo shown in the accompanying illus-

tration: Compound double crank engine with
low pressure cylinders 14 inches diameter, stroke

6 inches, to work with 120 pounds steam pres-

sure, driving direct an Edison-Hopkinson dy-
namo, constructed for an output of no volts

475 amperes at \\o revolutions per minute. The
dynamo has a bar armature, and is shunt-wound
only. It is fitted with a commutator of hard
drawn copper with mica insulation, with four
brushes on each rocking arm. The resistance

of the magnets is 16 ohms and that of the arma-
ture 0.0055 ol^m. The indicated horse power
of the engine was 83.3, and the useful electrical

horse power g'ven out by the dynamo was 72.2.

Hence the efficiency was 86.7 per cent. The
consumption of water per indicated horse power
was 2 1.6 pounds. The consumption of water
per electrical horse power was 2-^ pounds.

In the test made on this combination both
engine and dynamo were worked to a somewhat
higher load than their normal or specified load,

and this, no doubt, would be to a slight extent
favorable to the efficiency. Another test was
made on a similar combination working at its

normal load, with the following results: Resist-

ance of armature, 0.0058 ohm; resistance of

magnets, 15.6 ohms; indicated horsepower 85. 3;
electrical horse power, 70.0. Efficiency, S3. 3 per
cent.

The electrical losses in the first instance were:
Loss in magnet coils, 756 watts = 1.4 per cent;
loss in armature coils, 1,3-^6 watts = 2.6 per
cent. Electrical efficiency = 96. per cent.

EDISON-HOPKINSON" DYNAMO AND WILLANS CENTRAL VALVE ENGINE.

ground back to middle signa'. through middle signal's

primary wire to branching place, thus completing the cir-

cuit. The effect will be to reverse the position of the

relay tongues in both signals and thus change the current

to the idle electro-magnets in both and restore the left-

hand signal to safety, and throw the middle one to danger.

Should the local circuit become inoperative from any

From this it follows that the loss in friction in

the engine and dynamo combined is 10 per cent,

of the indicated horse power.

The Savannah & Western Railway company is establish-

ing an electric light plant at Opelika, Ga.
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The proprietor of the Western Electrician-

Is not connected with any electrical manufact-

uring or selling concern. The gentleman

whose name has lately appeared in connection

with several new electrical corporations, and who
ha» been appointed secretary of one of them, is

W. A. Kreider, formerly identified with the

Sprague company, and not W. A. Kreidler, pro-

prietor of this journal. This e.xplanation is made
in response to a score or more of inquiries from

different parts of the country.

In this issue is given a description of a plan
adopted by a French scientist to illustrate

the phenomena accompanying electrolytic ac-

tion. By the use of a stereopticon he is able to

throw on a screen a representation of the effects

taking place on an extremely small scale in a

miniature electrolytic bath. The description

may contain a suggestion of value to those who
are called upon to deliver scientific lectures.

It will be noted by an announcement in another
column that the next meeting of the National

Electric Light association at Providence, R.

I., will be held February 17, 18 and 19. The
committee on literary programme has already

accomplished considerable work and has secured

promises of a number of interesting papers. In

all probability the electrical exhibit at the con-

vention will be the most extensive ever made by
manufacturers at a meeting of the association.

A committee has been appointed on exhibits

and the display will form one of the most inter-

esting features of the convention.

A recent fire in St. Louis has caused the elec-

tric light companies of that city much uneasi-

ness. It is reported that the firemen were
greatly hindered in their work by the electric

wires, and this fact has led to an agitation

against overhead wires. Meetings have been
held to discuss the question and plans aje now
under consideration looking toward the removal
of the wires. As most of the electric light

wires in the city are newly constructed lines

and are conceded to be in first-class condition,

the conservative element of the people opposes
the radical movement of burying the wires. It

is proposed to have the companies cut out all

the lights in the vicinity of burning buildings

hereafter so as to give the firemen full play.

This will serve the purpose, and remove all

danger to the firemen.

The great advance in the application of elec-

tricity to mining work is referred to in a report

recently made by the chief inspector of mines
of the state of Ohio. He makes this statement:

"The phenomenal feature of advancement in

mining in the state during the year just closed,

has been the introduction of electricity as a

motive power in our mines. Its adaptability

and many commendable features have enlivened
a great interest among those who are engaged
in the industry." The inspector says that a
great many extravagant claims for electrical ap-

paratus have been made and have not been sub-
stantiated; but he adds that "sufficient proof has
already been furnished to demonstrate to any
practical person who has given the matter any
attention, that the production of coal by the use

of electricity in many portions of the state is

economical."

Ever since the telephone came into everyday
use and it was realized that the Bell patents

were,practically speaking, invulnerable,inven tors
have been at work seeking to devise a receiving

instruriient which would be radically different

and yet as simple in construction and reproduce
speech. While it is to be presumed that there

are a number of inventions which have been
brought forth only to be bought and hidden
away for future use, a glance over the many
efforts which have come to light would seem to

reveal that, in the race for something new,
little real progress has been made. In how
many ".lew" telephones do we see embodied
those all-important and most essential parts,

the magnet, the coil and the diaphragm ? Few
indeed, apparently, are the devices, the principle

and construction of which would indicate that

the inventor had struck out a little from the one
well-beaten track. It is refreshing to find an
instance in which an inventor enters a field less

thoroughly explored. A study of the principle

of a receiver in which magnetism is not either

directly or indirectly employed, can but be
interesting. The reader will find such an in-

strument described in this issue. We do not
vouch for its practicability as a rival to the Bell

instrument. We give the inventor's claims for

what they are worth. In this Bergmann
thermal telephone the movement of the

diaphragm is produced by the "expansion and
contraction of the constantly-touching electrodes

caused by the thermal effect of the current."

In other words, the device consists of a
diaphragm which is in contact with the first of

a series of tellurium buttons placed in contact

and in line directly behind the diaphragm. The
buttons are adjusted to loose contacts through-
out the series. Variations in temperature,
caused by changes in the current passing through
the series of electrodes, cause variations in ex-

pansion and contraction at the contact-surfaces

of the buttons. It is in this manner that, the

inventor claims, the sound-waves imparted to

the transmitter, are reproduced.
In the Bergmann instrument, doubtless, the

effects claimed to be obtained may be considered
as being somewhat similar to one which has
long been observed in the Blake transmitter. It

is well known that the Blake instrument may be
employed as a receiver, although perhaps not a
very efficient one. Bergmann claims that his

instrument operates through the "expansion and
contraction of the con.'^tantly touching elec-

trodes." In all probability the effects obtained
in Bergmann's instrument are caused by an
identical action to the one taking place in the

Blake transmitter when used as a receiver.

The discussion which followed the reading
of the paper of F. E. Degenhardt at the last

meeting of the Chicago Electric Club, is pre-

sented elsewhere in this issue. Underground
electrical work, the topic under consideration,

e.icited the liveliest interest and the remarks are

well worthy of perusal, considered as the opin-

ions of men who view electrical questions from
an eminently practical standpoint. The discus-

sion was opened by Prof. Barrett, city electrician

of Chicago, who put himself squarely on record
as the champion of underground work. He
told the story of the burial in Chicago in 1876
of the first electric wires. That narrative is a

matter of no small importance as an historical

fact. The few wealthy citizens of the North
Side of Chicago, who subscribed a few hundred
dollars to prevent the disfigurement of a resi-

dence street by a line of poles, started the un-
derground movement in the city, and thereby
incurred the hatred of many an electric light and
telephone man throughout the country. The
success of that first piece of underground con-
struction converted Prof. Barrett, and his stead-

fast opposition to aerial circuits has made Chi-

cago famous in the electrical world. Since the
removal of pole lines in the thickly settled por-

tion of the city, Prof. Barrett says that the
troubles of the city electrician have been great-

ly reduced, and that his service has been mate-
rially improved. It is not strange, therefore,

that his views are pronounced on the question.

It must not be forgotten, however, that the city

of Chicago is behind Prof. Barrett and pays the
enormous bills for underground work. Electric

light companies have no such treasury to draw
upon. It is not surprising, therefore, that they
do not share in the professor's enthusiasm. B.

E. Sunny in the discussion, represented the

views of the electric light investor. It cannot
be said that i\Ir. Sunny represents the most con-
servative element for he recognizes fully what
has been accomplished with underground wires,

and while he is by no means in favor of an under-
ground system, he does not question the practi-

cability of operating a station by means of

buried circuits. His opinion as to the success

attending the work in Chicago was by no means
identical with that of Prof. Barrett. He ques-
tioned the statement that the service is more ef-

ficient now than when aerial lines were in use.

Prof. Barrett and Mr. Sunny have had extended
experience in the underground work, and a care-

ful comparison of their views will be of interest

to all who are contemplating engaging in under-
ground construction. It is exceedingly unfort-

unate that city councils throughout the country
hearing of underground work in Chicago, have
jumped to the conclusion that the burial of

circuits is proper and feasible under all circum-
stances and in all places. It is hard to convince
them that nothing is farther from the truth. In

the discussion President Beach referred feeling-

ly to this fact. Underground construction gen-
erally is of such an expensive character that it is

the height of absurdity to speak of it as suitable

or necessary in a small city. Telephone men,
however, will have an enormous amount of work
to do to prevent the aldermen of small cities

from following the example of Chicago.
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Underground Electrical Work.
At the last meeting of the Chicaoo Electric Club F. E.

Degenhardt read a paper on "Unoerground Electrical

Work," which appeared in the last issue of the Western
Electrician. After the presentation of the paper the fol-

lowing discussion took place:

Prof. ] . P. Barrett; That paper calls to memory a

great many reminiscences. Some years ago when the ques-

tion of removing poles was discussed in this city, 1 advo-

cated before the city council the passage of an ordinance

providing for their removal. The matter was referred, and
some of the ablest electricians came here to discuss the sub-

ject before the committee. Among them was a gentleman
who is now an electrician at the head of the Urgest com-
mercial company in the world. The point that he raised

was rather striking; among the number was the statement

that it was utterly impossible to work a wire underground.

That had been entirely demonstrated, it was slated, in this

country and in Europe; in fact, there was more difficulty

connected with attempting anything of the kind here than

in Europe for the reason that the earth currents here were

of such a character that retardation would stt up; and a

thousand and one reasons were given that nearly paralyzed

the committee, so it voted to lay the matter on the table.

It ran along for, I think, a year, when it was necessary to

build a line of poles 'hrcugh a district in the neighborhood

of the residences of the McCormicks and others along the

Lake Shore. I knew that I would have a great deal of

difficulty in getting over that neighborhood, so Saturday

night I loaded several wagons with poles, and on Sunday
morning, when the good people were at church, I erected

my poles. Wh^n they came home I had my line up. They
let the line stand there until Monday morning, when the

residents came to the mayor's office and demanded, not

only the removal of the poles, but the head of the gentle-

man who directed the construction. I was sent for, and
in the language of the poker player, I made a bluff and I

was ca'led. I said; "Gentlemen, there is no question

about the entire practicability of underground construction,

but we haven't the money, and therefore those poles will

have to remain where they are." One of the gentlemen

said, "Well, Mr. Barrett, how much would this under-

ground work cost?' I gave what I supposed was a pretty

liberal estimate, §340, I think, as the sum required for tak-

ing down that line of poles and putting the wires under-

ground. There wasn't any paving to do over there as the

ground was mostly sand. The next morning at 8 o'clock

the $840 was laid on my desk and I was told to take away
those "infernal poles." Well, I directed the work to be

done. Alter I had studied the matter care'uUy, I went to

the precaution of reaming the two-inch pipe out carefully

and making the joints of red lead, treating them to a bath

of coal tar and linseed oil, making absolutely tight joints,

and drew the wire in. The electricians were interviewed

as to the possibility of that wire lasting. The general

opinion was that at the first lightning storm that wire would
disappear, and it was repeated so often that I began to

think that possibly it would go. With the view of taking

every precaution I located two men in that district for six

weeks with an extra reel of cable to pull in if the other was
burned out. The cable did not blow out, and I began to

have more confidence in the underground service, and ad-

vocated it on all occasions. Eventually this ordinance that

Mr. Degenhardt referred to was passed, and since that

time we have had a good deal of experience that has taught

us a great many lessons, and I am inclined to believe that

the wire is safer underground than it is overhead. I am
very well pleased with the results of underground work,

judging from our experience in the fire alarm service, and
particularly in our trunk lines. Formerly some old lady

who had a hoop skirt that she didn't care to use longer

would throw it in among the wires. A whole district

would be cut out for a night as we couldn't get at it until

morning. Again, some one would buy an old barn of a

house, move it through the streets and slaughter everything

in sight for a couple of hours. The fire department would
come along and of course everything had to get out of its

road. The result has been that with three-quarters of a

milt of our trunk Hoes placed underground seven-eighths

of our difficulties were removed. It was impossible, after

we got these trunk lines underground, to cut out a district

entirely. We started from the main office and ran to an
engine house, as far as our money would permit us to go,

and there branched out. Burying the wires has not only

proved satisfactory to the working of the service, but the

absence of poles has tended to beautify our streets, if that

is possible. We manage to get rid of a great many of our

poles every year, and our streets are thus widened out for

the benefit of the good people.

Mr. Sunny: Prof. Barrett alludes to the fact that elec-

tricians from all over the country went before the council

committee and said that wires could not be worked under-

ground. I think they followed an illustrious example on
that occasion, and made the same kind of a "bluff" that the

professor was working on those North Side people. I do
not now question that the underground work forced on the

electric companies was a good thing; but I think in Chicago
it was forced a little loo bard and a little too prematurely.

And I think the statement is borne out by the fact that for

a large mileage of the telephone company's property more
modern and more efficient cables must be substituted. The
telephone company put down, perhaps five years ago, lead-

covered cables in boxes filled with concrete. It was not a

drawing-in system, but a fixed system, and it was not "get-

at-able." The cables that were put in were single con-

ductor cables. Now they are putting in double conductor

cables so that the circuit can be changed to a metallic sys-

tem. All these single conductor cables must be thrown
away at a very considerable loss. In addition the sub-

scribers of the telephone company had to suffer all these

years from retardation and from the difficulty in transmis-

sion through those underground cables. Of course that

experience led to the present perfected system, but the ex-

tended mileage of the class of cables first put down repre-

sented an enormous outlay, and it seems too bad that it is

necessary to throw them overboard at this time. The com-
pany also put down what was known as the Brooks cable,

in a three-inch iron pipe filled with resinous oil. It ex-

tended from the business part of the city to Twenty-second
street, and never gave satisfaction from the outset. I be-

lieve it is still working in some sections, but not in a satis-

factory manner.
You are all familiar with the difficulties that we encoun-

tered in the early days in trying to make arc light circuits

work underground. It is a cause for congratulation that

the service is now so satisfactory, and that a proper cable,

or a number of them, have been found to do that class of

work. We get along very comfortably and satisfactorily in

performing a very large service, both commercially and for

the purpose of lighting the city. It would seem from the

figures that Mr. Degenhardt mentions, that there are some-
thing over 350 miles of electric light conductors working
successfully underground. I should like lo refer to Mr.
Degenhardt's paper as it relates to the matter of insulation

of arc lighting cables; in the specifica'-ions he states that

the insulation must be 500 megohms. Did I understand

you right?

Mr. Degenhardt: I said the insulation resistance.

Mr. Sunny: Five hundred megohms?
Mr. Degenhardt: Yes, per mile.

Mr. Sunny: Has it ever been pos ible to attain that?

Mr. Degenu.\rdt: I would say in that connection

what I should have said in the paper. That insulation re-

sistance is found when they are tested on the reels. I do
not think when laid and measured from the lamps that

they show 500 megohms.
Prof. Barrett: That is the test in the conduit, with-

out carrying Ihe lamps.

Mr. Degenhardt: That is equivalent to a reel test.

Mr. Sunny: How long did that insulation keep up?
Prof. Barrett: That is a pretty hard matter to tell,

because after the lamps were joined to it the insulation

would be reduced under all circumstances. I believe you
will find several of them that stand up to day if you test

your lamps.

Mr. Sunny: That is the reason I asked the question.

I never have been able to get a test that showed anything

like such marvelous insulation as that after the cable had
been put down originally. The telephone cables, accord

ipg to my experience, measured as high as 350 or 400 meg-
ohms to the mile when they were put in the conduit in the

first place, and they gradually dropped at the end of about

two or three years to about five megohms, and the insula-

tion resistance generally remained at that point. It did not

go below that figure unless the cable was defective. In arc

light service if we get one megohm to the mile we are per-

fectly contented
Prof. Barrett: That is with all the connections?

Mr. Sunny: That is with all connections, and with

lamps on the circuit, of course. With the lamps out and
the branches and everything cut off. except the main line,

we would probably get ten or fifteen megohms if the cable

has been in service for a longer period than six or twelve

months; but anything higher than that would be unique in

my experience.

Mr. Wilmerding: I tested a ci-cuit about S.ooo feet

long, the other day. without any switch boxes or any con-

nections on it at all; it was a new circuit and had just been

put in. It tested with a reflecting galvanometer 10,000

megohms. Then we connected about five or six switch

boxes, but they were not connected to any loops. The in-

sulation was then twelve megohms. So it went down con-

siderably, simply on the connection of those switch boxes.

Mr. Greer: There is a cable, I believe, in Hoosac
Tunnel, that is not exactly underground, but it is under

water, in a trough. Perhaps Mr. Degenhardt can give us

some information in regard to that.

Mr. Degenhardt: I haven't any information as to the

insulation resistance of that cable, but I would say this: In

my experience the causes which result in the reduction of

the insulation resistance from 2.000 megohms to 200 meg-
ohms are so numerous that it is hardly necessary to go into

them. The moment that a cable is exposed to atmospheric

action and moisture is allowed to enter along the copper,

there is a perceptible drop in insulation. Perhaps a man
in uncovering the end of the cable has put his moist hand
on it; that is a very common cause of annoyance. The re

suit is that tests made on the street are not the tests that we
obtain in the laboratory, or in the factory on a reel. It has

been usually accepted—at least my experience has so shown
me—that if we can get five megohms we are getting all that

is actually necessary. When we consider what five me-
gohms are in operation, we find it is practically infinity.

The ordinary galvanometer in use does not show anything

above one or two megohms, perhaps, and the result is that

500 megohms are not necessary practically for the reason

that they are without the apparatus to make that test with.

I do not say that the specifications are not meant to be

carried out, nor were tbey formulated with any such idea,

nor did I make the suggestion because I thought I could

not make a test on the reels, which is really the test of the

cables. When you are talking about testing cables you are

not supposed to be connecting the lamps and switches and
different devices along the line It is not to be supposed

that any one can connect on the cable all this class of ap-

paratus, which materially reduces the insulation resistance,

and call it a cable test. Consequently with tests of the

cable jointed in the ducts, with the ends sealed and all pre-

cautions taken to insure dryness, I expect to find 5C0 meg-
ohms, and I do not see any reason why we should not. It

is true that if proper care has not been observed in making
joints you are bound to get a drop in the insulation. It

follows naturally that the moment you expose as de'icate a

piece of work as a cable you must perforce get a drop in

your insulation unless you restore all the conditions of the

original cable. I do not see how it is possible to expose

the copper to the condensing operation, which naturally

takes place by exposure, and not get a drop in the insula-

tion.

C.A.Brown: I have been interested in listening to

the remarks on the subject of underground electrical con-

struction, and I do not know that I have anything particu-
larly to add. I can indorse what Mr. Degenhardt has just
said about the necessity of taking into consideration the
terminals of the cable in considering the insulation. The
drop in the insulation of telephone caeles, referred to by
Mr, Sunny, I think can be found at the terminals in almost
every instance unless there is injury to the cable itself. If
the cable, after it has fallen from 500 megohms to 5 me-
gohms of insulation resistance, is restored to its original con-
dition by drying at the terminal, and getting perfectly dry
ends of the cable, it should test again the original 500 me-
gohms or more.

I have also been impressed in listening to the remarks
made this evening, by what can be accomplished by an
honest effort in any direction. Here in Chicago we were
aided by some peculiarly favorable circumstances. The
area ways under the sidewalks were perhaps the most favor-
able circumstances connected with underground construc-
tion. That of course is something that the New York
streets do not have; it is practically a ready-msde conduit
for underground wires. But contrasting the efforts made
by Prof. Barrett, which have resulted in such success, not
only in relation to city work, electric light, fire alarm and
police, but also to the general burying of condoctors in

Chicago, I would call attention to the fact that it is only
two years ago, I believe, that a committee of New York
gentlemen visited Chicago, and could not find any under-
ground electrical conductors in successful operation. I

also know of instances, in which to bear out their assertion

that underground electrical work for electric light construc-

tion was impracticable, they deliberately would engage in

the business, and deliberately put down cables which they
knew would not work, for the purpose of making a failure.

I think that the reaction which inevitably results from such
dishonesty— I think that is the proper term to use—is just;

and I think that you can attribute the high-handed action

of the city authorities ot New York particularly to that very
dishonesty. Of course there are a great many problems to

be solved in underground electrical work, aside from those

of insulation of conductors, and pulling them into the con-
duits. There is distribution, which is variously accom-
plished, and I would like to hear something about the s}-s-

tem adopted by the Chicago Telephone company. I think
Mr. Nate can inform us about that. He hss the very sim-
plest, cheapest, and at the same time most successful

method of distribution that I know of.

Mr. Nate: lam hardly prepared to go into the de-
tails of that matter this evening. So far as the statistics

which Mr. Degenhardt has given us are concerned, and
Mr. Sunny's comments, I can verify them, from a con-
tinued experience in thai direction. And I W£nt to add
only one thing, and that is, with reference to the question
of insulation. Our specifications say that we shall have
100 megohms resistance per mile after the cable is made,
laid, spliced and connected to the terminals. That insula-

tion is called for from one to two years thereafter, and we
are getting it in both instances. I know also to a certain-

ty that moisture and careless handling of cables have
caused faults. We have a system of distribution boxes
which w'e are using now for the preparation of wires in the

conduits. We have endeavored to use glass; we have
tried porcelain and other materials for an insubtcr be-
tween conductors, but these failed, and we rave substituted

cement, which we have hardened thoroughly, coaled with
asphalt and burned again. This gives us the desired re-

sult, but the least carelessness in making this diaphragm
may frequently cause high static capacity and low insula-

tion. We have had this difficulty, and of course have had
to undo a large amount of our work to remedy the trouble.

President F. G. Beach : The president is

not an expert in underground work. I have been making
it a study, and am still making it a study so as to convince

those persons who are advocating underground work that

it is entirely impracticable. [Laughter.] I am trving not to

know anything about it. The subject is forced upon us
[Central Union Telephone compam] very frequently in

different places in our territory, comprising smaller

exchanges. We have no very large exchanges, Colum-
bus, Ohio, is the largest, with 1,400 subscribers, and we
have but three exchanges of over a thousand subscribers.

We have seventy-five or eighty exchanges, ranging from
one hundred subscribers up to six or eight hundred. A
short time since the underground subject was forced upon
us in an Ohio city. We had a very tedious argumtnt with

the city authorities, and finally succeeded in convincing

them that it was impracticable— at that point.

Mr. Lovejoy: I am connected with the engineering

department of the Thomson- Houston company- but our
experience in underground construition in Boston is

extremely limited. We get along without any underground
work there, and satisfactorily. Of course I refer to Boston
particularly as that is our headquarters. The telephone

cables of course are successfully run underground. I

believe, to some extent, but as far as electric lighting

is concerned, I think there is but little, if any. under-

ground cable. The wires are all overhead. Our experi-

ence has covered New York, as we are largely interested in

some of the installations there, but we are all familiar

with the troubles and experiences which they have had
during the past year.

I was interested somewhat, and have gone into the sub-

way work in New York City, and have attempted to follow

the construction of subw ays, snd the method of laying or

pulling in cables, which is certainly a very interesiinc sub-

ject. I understand the rule of the Board of Control of

New York City, in regard to insulation, is fifteen megohms
per mile per loo volts. They attempt to maintain this, and
insist upon the electric companies making from time

to time— I believe every month—a test of the insulation.

If it is found to be low, lower than the standard, they

insist upon what is called an ex-converter test. That per-

tains more particularly to the alternating system, which is

largely used there. That necessitates on the part of the

electric company the disconnection of their converters

so that the cable alone may be measured, and so that it

may be ascertained whether there is any depreciation in the
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insulation cf the cable itself. The electric companies of

New York have from time to time issued specifications for

a cable they would require, and I have in mind now
one sp.'citication which, it seems to me, called for an
insulation of 1500 megohms per mile. It struck me
as being excessive, but that is surely the figure that was
given in the specifications on which some of the cable

makers agreed to manufacture. What success they have

achieved in thai direetion. and whether or not their cables

maintain that, is a question which has not yet been
determined.

I have j 1st come from New York and the systems are all

working there vcrj* satisfactorily with the cables which we
have down, but an endless amount of attention is requisite

on the part of the best experts, in making the joints and
maintaining the insulation required. As a company we
have done no special work except in certain localities,

and this is more familiar to the people in that locality than

to us as a company. Of course we are waiting and looking

forward to the time when a system which will be satisfac-

tor)* to all wilt b: found, but so far as I am able to see, the

lime has not yet arrived. We' might take the work in New
York City as an example of the subway, but trort the dis-

cussion which has been so interesting to me to-night,

I think we shall have to look to Chicago for our experience

in underground construction, for no doubt you have more
here than elsewhere.

Mr. De'jENHardt: Isn't it possible in asking for

an insulation resistance of 500 megohms, that companies
might want to bring their average up? They dropdown
to two megohms and they want to bring the average up on
the cables a little higher?

I wanted to ask Mr. Sunny, if in these tests on the tele-

phone cable it is not true that the test was made on each
wire, and that the rcsu't does not refer to the average test

of the cables, showing only two or three megohms ? Is it

not iru; that soma of those wires would run as high

as 1700 and others would drop down to. say, fifty ? And
if that is iriie. does it not show conclusively that the drop
was due to careless handling of the wires? Say in the tel-

ephone cable you run from fifty wires to 204. and in testing

a cable of that character you test each wire ? If some run

up as high as I700 megohms aod others drop down to fifty

megohms, or less, it wou'd convince me that the men were
not as cartful in putting up some wires as they had been in

those which showed a high insulation.

Mr Slnnv: My recollection is that the test was in the

case of a 103 wire cable, and we look diameters numbered
from one to ten That would represent the condition of

the cable all the way through from outside to inside. It is

my recollection also that the highest insulation would
probably be five or six megohms, and the lowest would be

p2rl-a,'>s 100.coo ohms. Those tests were made chiefly on
lead-covered aerial cable?, and we were not always success-

ful in raising the insulation resistance of the cable to a

high standard by cutting out the splices and making new
ones for the leason that the moisture had gone into the

cable so far, that it would call for the destruction of a large

part in order to get the insulation up. Mr. Nate may re-

membsr those details more accurately than I do.

Mr. Nate: I do not recall the test of those cables

very perfectly, excepting that the tests were made on a set

of ten wires at a time; and it is also mv recollection that

there was a diff;rcoce in the tests re:eivtd from various

conductors. I would state, however, that the present

sp3citications as framed and adopted by the telephone com-
pany call for a test to be made on each conductor,

with all other conductors grounded; and that o ving to the

form Uion of those specifications, and the conditions, the

tests are uniform. So much attention is paid to the con-

struction of the cable, and so much care is taken in hand-
ling it, that unless there is carelessness we have compar-
atively favorable results in most cases. The amount of

insulation that is called for on these conductors is one-
eighth of an inch, and in addition the wires are tested as I

have already described. You will see, therefore, that it is

almost imposs'ble for us tj have trouble, except as a result

of carelcssne?s.

The President: Mr. Day of England is present, and
if he can give us any information with reference to under-
ground work we shall be pleased to hear from him.
Mr. Day: I feel much honored in being called upon

to spsak to you on this subject to-night, but my practice

has been rather confined to a different branch of electrical

work. But I may say this; that in some of the large cities

in England and in Scotland, Glasgow more espscially,

where the telephone wires have to a very large extent been
placed underground, the arrangements are made for

a minimum insulation resistance of ninety-eight per mile, I

think it is. I am speaking principally from memory. The
cable resistance when tested, before the joints are made in

connection with the different branches, circuits, lights,

switches and so on, is about 1400 or 1500 megohms. I do
not think it is higher than that. GlasgOA', of which I am
speaking more especially, happens to be a very damp place,

and it Is almost impossible to keep anything dry there. A
little more care therefore must be taken in order to reach

the insulation resistance required by the standard, which is

higher, as I understand Irom the remarks made here

to-night, than has been the experience in this city. I don't

know whether they have a more perfect system of making
j'>ints.

Mr. Kemit: There seems to be a phase of this discus-

sion that has not been touched upon. This elaborate dis-

cussion will go out to the electrical world, and every small

hamlet throughout the country will be imbued with the

same enthusiasm over the underground system as we have
here to-night. I think in this discussion a comparison of

the cost ought to be mentioned for good reasons. So if any
gentleman is prepared to give us some figures, showing the

(1 ffcrcnce in cost between rerial and underground construc-

tion, I should like to hear them.
The Prf.sidknt: I do not understand that the discus-

sion to-night has had anything to do with the ([uestion of

practicability; that is, of the practicability of underground
systems for certain purposes, but it has had rather to do

with the successful working of undergrcund conductors.

If the subject of the practicability of adopting the under-

ground system for telephonic work was under discussion,

there would very properly be much to say, as to where the

reasonable limit was reached in that direction. Under-
ground work has not yet reached the territory of the Cen-
tral Union company, and we hope it will not soon. As I

said a few moments ago, the tu'^ject was recently forced

upon us in an Ohio city. It is a town of about 21 ,000 or

22,000 population. It covers an area, I think, about half

as large as Chicago, or nearly so. In Cleveland, about
forty rai'cs away, there is quite an extensive underground
system being put in As a result, quite an enthusiasm is

created in the smaller city. It undertakes to put on metro-
politan airs, and thinks that everything must go under-
ground. One sitting of our discussion on this subject

lasted. I think, about two days, and it is hardly necessary

to elaborate the argument. I think anybody familiar with

the business can see the points very readily. In Chicago
in a single block there arc 125 or 130 telephones, paying at

the rale of $125 each. Now in the same area in the town
to which I have referred the greatest number of telephones

we had in any one block was eighteen, with a rate of $54
each.

I understand the cost of undergiound work to a certain

extent is based on the lineal foot, the cost being practically

the same, whether you are going to put down 100 conduc-
tors, or 6 000 conductc r.-. I n order to have a perfectly prac

tical underground system, you must have a perfect system
of distributing boxes, and have your wires ready to lead

into every hou^e in every street you go along, whether you
have a subscriber there or not Otherwise you must tear

up the street again every lime you get a new subscriber.

Mr. Sunny: I do not think that the impression ought
to go out from Mr. Degenhardc's paper, or from the dis-

cussion of that paper, that underground work is a complete

and unqualified success. I do not think we have a perfect

underground system of telephone wires, electric I'ght

wires or telegraph wires, but I think we ha\e been makirig

a tittle progress right along from year to year, ever since

1SS3. I made some figures some years ago with regard to

the cost of operating arc lights through underground con-
ductors as compared with the cost of furnishing the same
service through overhead wires. As I remember it, counting
the cost of the conduit, the interest on the original invest

ment or rental if the conduit were rented, depreciation of the

conduit, the care of the conduit, cleaning out manholes, and
the repairs and maintenanceof cables, theunderground cir-

cuit cost one-cent per lamp hour more than the aerial

circuit. That would be for ordinary street lighting in the

city, twelve cents a night more for underground service

than for overhead service. I think now that we are work-
ing in the right lines, both in the telephone, telegraph and
electric lighting, and that five years more will bring us
nearer to a perfected system. But to-day I do not feel

free in recommending any system that we have got in

Chicago for use in any other place. We feel surer of it

than we did a year ago, but we are not absolutely sure—so

sure we could recommend its adoption elsewhere, although

it is reasonably certain to give satisfaction, at least

the same satisfaction that we are getting in Chicago.

Prof. Barrett: The point raised by Mr, Sunny is

that we have not a perfect system. I don't know that

you have a perfect overhead system. You never had one.

You get better service to-day from the telephone in the city

of Chicago than ever before. Any man that uses the tele-

phone knows that to be the case. The prices which our
friend Sunny gives, only touch the edge of it. It is not a

fair explanation of the situation, and I am not sufficiently

familiar with it to give it as it is. I do not think it is right

to have it stand in that shape. It is a fact, with the

underground system of Chicago to-day, that you deliver

more of your product at the lamp than you did with the

ovtr>,ead system.

Now then, the question of insulation is another thing;

you can get all the iusulation you want and a good
deal more. I recollect a short time ago, that a cable

was abandoned here because the insulation was so high

that they could not use it. Gentlemen in the room
know that to be a fact. They had to reduce the insulation

so that the cable would work. Do not suppose that I

claim that the underground service of Chicago is perfect.

As I said before I don't know of anything that is perfect,

but I do know that the service is safe, feasible and practi-

cable. I do know that the people of this country want to

get rid of the high pressure wires overhead; I do know that

the electricians want to do it. I also know that the capi-

talists don't want to have it done. We are all interested

in capital. I have a Htlle in that direction myself, in an
overhead system, not in Chicago, however.
Mr. Sunny: Why don't you go underground ?

Proi-. Barrett: We haven't got far enough along.

[Laughter.] I do know just as sure as fate you are going
underground in these large cities I fully understand the

objection raised in regard to small cities with small service,

but the people that give you rights in these street; don't

care what it costs you to go underground; it is no business

of theirs, and there is not an electrician on top of this

earth who will not admit it as a practicable thing, and all

it re(iuircs is a little experience. There has never been an
inducement held out by the electricians in this country for

first class underground service. The electric I'ght people
get together from time to time and they tear the under-

ground service all to pieces. I recollect that three gentle-

men who were delegated by an Eastern city to come here

to examine the underground service called at my office. I

offered to give them all the attention possible, and they

went back and reported that they had not seen a bit

of underground work in Chicago, which was true. The
next year one of them came back here, 1 said to him,

"Do you want to make a report on underground work this

time ?' He said, "Yes." I said, "I am guing to see that

you see the underground service this lime." I went out and
opened a manhole where I had a ladder and put him into

it.

The proper place for the consideriition of an underground

scheme for the coun'.ry is in the electric light convention
and the telephone convention The telephone people
appear to be perfectly satisfied with what they have. If

the electric light people were to offer so:r.e inducements to

the inventors of this country for a perfect system of under-
ground conduit, I will guarantee that they will produce it.

I don't have any trouble in my service. People say,
"Well, you have only got to go 10 the end of the block."
That is true; but if I had to go further I would find a way
to get there. So did these gentlemen. They did not find

any trouble getting anywhere they wanted to, excepting
overhead.

Mr. Degeniiardt: I want to say a word in defense of
the paper. Everything goes by compa'ison in this world,
as far as I have explored it, and certain'y the operation of
the underground electrical apparatus to-day is a success
when )ou take a look seven years back in 1S.S3, when the
first practical demonstrations were made in this city by
commercial companies. Certainly the stride made between
iS83and i8go is wonderful to my mind, and the work is

successful. 1 do not see what else you can call it. The fail-

ures of 1883 are not the failures of 1890. We do not en-
counter any of that trouble to-day. We do not put a ca-

ble down and expect work of it that we know it can't do.
We put in cables suited to the necessities of the case, and
those cables are evidently working, becau'e they keep on
putting in more; they keep on improving in ail directions.

When a telephone company now says to you that it wants
a cable which will show a static capacity of so much, and
an electrostatic capacity of so much, it gets it, and it gets
performances such as it never secured in 1883 from its cable.

To day you require a cablesayof 1,200 megohms; when in

1883 a cable was put in. megohms were never considered;
it was only a question of putting in a cable. Now, cer-

tainly we are doing belter to day after seven years, and
Mr. Sunny himself says that eight years from today we
will have made a wonderful stride. Certainly that is an
indication of success. I say again, everything goes by
comparison, and comparing 1S90 with 18S3, the date of
the inception of the underground work the result is a dem-
onstration itself of an unqualified success, in my opinion.
Mr. Sunny: Prof. Barreit sajs that the telephone serv

ice to-day is better than it was when they were working
through overhead wires if I understood him. I beg to take
issue with him on that point. The transmission certainly
is very much inferior to what it was when there were noth-
ing but overhead wires. A great many in this room will

probably remember when we used to have a little telephone
exchange at the Exposition in the fall. The telephones
were left off the hooks in the Exposition building so that

people all over the city to the furthest extreme of the
North, West and South Sides could hear the mu;ic through
the telephone The band was across the main hall from the
point where the telephones were fastened upon the wall.

Now, it is almost impossible to hear a man clearly tele

phoning from the South Side to the North Side, even when
he gets head and shoulders into the transmitter. That is

the trouble that is injuring the whole telephone service in

Chicago, and makes it almost impossible to talk intelligent-

ly or satisfactorily outside of one central station. When
you get two central stations it is very difficult to talk, and
it takes an expert to make any kind of headway at all.

Now, I cannot admit that a telephone system that works
in that way through underground conductors is a complete
success. 1 know that the plans that are being made by
the telephone companies to change the form of cable that
they are using will lead to better service, and where those
cables are used in other parts of the country the service is

more satisfaciory. The system will be the same as that

used between New York and Philadelphia, New York and
Boston, that is metallic circuits, and it will do away with a
good deal of the interference with conversation.

In the electric lighting business I claim that the under-
ground work is not a complete success for the reason that

the lights are apt to go out once a week from some under-
ground defect. The insulation is liable to run down so low
on short notice as to require the shutting down of the cir-

cuit for repairs. Now, there area great many places all

over this country where the extinguishment of the arc light

for one minute in the whole year, during the time that it

is performing services is unknown. They furnish an ab-
solutely reliable service, so that gas has been taken out of
the hotels and large rooms, and arc lights are used. This
is on the pole line service That is not so in large cities

where there is a labyrinth of wires; that results in crosses

and break-downs which make the service unreliable.

With regard to expense, the statement that I made of
the additional cost as compared with the overhead wires is

absolutely correct, and is based on figures that were very
carefully made. Those are figures, howevir, that were
made a year or perhaps eighteen months ago. I think,

however, those figures are still true, because the accounts
that were kept run about the same, month in and month
out. It takes about the same number of men to

look after the ducts, the same number of men to keep up
cable repairs, and the depreciation is about the same.
Mr. Stu.fs: It is rather unfortunate that every little

country town thinks it should have just what they have in

Chicago. Chicago is considered a model, and there area
great many men in city councils in these small towns who
think when an improvement of this kind is going on it

makes no difference what the expense is, they should have
it. I believe that the underground wires are successful,

but I think it has cost a great deal of money to arrive at

the point where we now are. I have spent considerable
money experimenting, and I am very anxious to let other
people spend all the money they want to experimenting,
because it is going to help business and make us better

posted. I apprehend that in a great many of our small
cities, like the one referred to by our president, if the
impression goes out that the underground system is a tre-

mendous success, it would be quite dilFicult in putting in

telephones or telegraph or lights to get such an ordinance
through the councils of those towns as would be liberal enough
to encourage a company to do business. Any one who has
had any experience in that line knows the ideas that the city
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councils of some of these small towns have. Now, I ap-

prehend that this question might be discussed perhaps in a
financial light here to the advantage of this society, and I

think it would be a good idea to postpone the further dis-

cussion of this question until some other evening. Per
haps some one would be prepared to make some statements
in that direction that would be beneficial to all of us.

I do not believe if all the requirements that are

made in the city of Chicago to-day had been made by the
towns which do require them now, that the electric light

business, or the telephone or telegraph business would have
been where it is to-day. 1 believe, as Prof. Barrett told

us, that if the electric light companies and the teleohone
companies would offer sufficient inducements for inventors
with a view to the elTiciency and cheapness of the under-
ground systems that the underground bu:iness would be
far in advance of what it is now.
Mr. Day: If I am permitted I would like to supplement

my remarks just now made by something that has occurred
to my recollection since. I have no doubt that every mem-
ber of the Chicago Electric Club will remember a discus-

sion which took place in the Xorih American Revieiv some
five or six months ago, in which two articles appeared, one
by my friend. Sir William Thomson, and the other by
George Weslinghouse, Jr., with regard to underground and
aerial conductors. It will no doubt be recollected that the
conclusion arrived at by these two eminent electricians was
that the aerial system was the best, and Sir William Thom-
son went so far as to say, "Cables in the air, may they
long remain there." I am not for a moment intending to

advocate that opinion. It is simply the opinion of an emi-
nent authority.

I was asked just now to say what had been done in Eu-
rope in regard to the underground conduit system. I can
say from a very recent experience, a very prolonged ex-
perience, that very little indeed has been done in Europe in

that respect. No doubt many members of this club have
visited European cities, and you will find that it is almost
the universal practice that all conductors are placed in the
air. We have not got the magnificent broad straight streets

as a rule, that you have in this country. In the city of
Edinburgh and in part of Birmingham, and in the city of
Glasgow, and perhaps some other cosmopolitan cities, we
have broad and straight streets, but still not nearly so
broad, and the span over the roofs of the buildings does
not give anything like so great a stretch of cables as may
be found in other, places where the pole system is adopted.
The pole system undoubtedly remains in Europe.
But I wish to say this in particular, that in Europe and

in England especially, we are very far behind what you
have done in this country in regard to these matters, and
one of the inducements for ray coming to this country was
to acquaint myself with the immense progress that had
been made in that direction. And from what I have seen
in this city since I have been here, a very short time, and
from what I have learned to-night I am satisfied that you
are solving the great problem between the overhead and
pole system or roof system, and the underground system,
and 1 feel perfectly persuaded in my own mind that al-

though on the score of costs there may be a great deal at

the present time in favor of the aerial system, yet I cannot
bring myself to believe that we shall not succeed in a \ery
short time in finding a perfect and cheap system of insula-

tion which will lead to the adoption of a duct system of

some kind all the world over.

Mr. Sunny: There is an old saying the substance of
which is that a well told lie is often better than the truth.

When this underground system first star;ed in Chicago
the statement was made, as the professor will remember,
that every wire in Europe was underground.
Prof. Barrett: My authority for that was a gentleman

who had been traveling in Europe. I never was there.

Mr. Sunny: Well, that statement was the basis of driv-

ing your wires underground in Chicago.

A Member; Mr. President, I would like to ask the pro-

fessor what year it was that he first laid the underground
cable.

Prof. Barrett: IniS76. I want to correct a statement
1 made in regard to the telephone service. I mean to say
that we had a better telephone service since we put our
wires underground than we ever had before. The time
you had reference to, Mr. Sunny, when you got your mu-
sic through the telephone, was when we had but one or two
exchanges, as I recollect it.

Mr. Sunny: No. we had about the same number of ex-

changes that we have now.

Mr. Day: I believe that you will find, that the

earliest underground cable laid in the United Kingdom,
was not in England and Scotland, but in Ireland, under
the river between the two sides of the city of Dublin. It

is not a very broad river, no more than goo feet wide at the

place I refer to. I refer to that simply as an historical

fact. It broke down very soon after it was laid.

Electric Lighting in Japan.

"Five years ago," says the Jiji Shimpo,"the electric light

began to be used in Japan. In the spring of i886 the

Electric Light company of Tokiowas formed, and received

a commission to fit up apparatus in the printing office of

the Official Gazette and in the officers' college of the War
Department. The Cotton Spinning company of Osaka
quickly followed suit, and by degrees people began to be-

lieve in the advantages of the light. The Tokio Electric

Light company soon opened a second and yet a third

office, and after it had been commissioned to provide the

palace with lights, other companies were formed in Kyoto,

Magoya and Kobe. The cotton spinning mills in different

localities vied with one another to employ the light, while

in Tokio the field was entered by two additional com-
panies, the Shinagawa Dento-Kaisha and the Nippon Den-
to-Kaisha, and there is talk of yet another being added un-

der the name of the Teikoku Dento-Kaisha. Outside To-

kio we have the Hokkaido company, the Hakodate com-
pany, the Thizuoke company, the Nagano company, the

Kumamoto company, toe Nagasaki company, the Yoko-

hama company, the Ilakata company and the Hiroshima
company, all of which have received official sanction.

Moreover, projects are on foot for the formation of

other companies in Kanagawa, Otsu, Mito and Tendai,
If things go on at this rate the progress of electric light-

ing in Japan will soon be something astonishing." The
total capacity of eight stations in operation is 22,300 lights

The Art of Electrolytic Separation and
Refining of IVIetals.'

By Dr. G. Gore.

More than thirteen hundred years ago Zosimus mentioned
the earliest known fact respecting the electrolytic separation
of metals, viz : That by immersing a piece of iron in a
cupreous solution it acquired a coating of copper. Ever
since that time the same fact has been commonly observed
by workers in copper mines, that their tools of iron or steel

became coaled with a film of copper by contact with the
water percolating through the mines; the water holding in

solution blue vitriol derived from oxidation of mineral sul-

phide; of copper contained in the recks. Paracelsus in the
years 1493 to 1541. and even Stisser, the professor of chem-
istry in Ilelmstadt, as late as i6go. believed that by this

process the iron was changed into copper.
The discovery of chemical electrictity by Volta and the

invention of the voltaic battery as an instrument for pro-

ducing it, did not occur until about the year 1799. Wol-
laston soon afterward observed that "if a piece of silver in

connection with a more positive metal be put into a solu-

tion of copper, the silver is coated over with ccpper, which
coating will stand the operation of burnishing" {Philosoph-
ical Transactions oi \he Royal Society, iSoi). About the

same time Mr. Cruickshank passed an electric current from
his voltaic battery through a solution of sulphate of
copper, and found that the copper attached itself to the
wire connected with tiie zinc end of the battery, and stated
that the metal was "revived completely" (Wilkinson's
"Elements of Galvanism," Vol. II., 1S04. p. 54). In 1S05
Brugnatelli also observed that when the current entered the
liquid by means of a piece of copper, the copper was dis-

solved and then deposited upon the negative pole.

In 1S31 Faraday discovered magneto electricity, or the
production of electric currents by means of mechanical
power acting through the medium of magnets, a discovery
which enabled all the subsequent inventions and improve-
ments in dynamo-electric machines to be made, and the re-

fining of metals by electrolysis to become commercially
possible on a large scale. When he made this discovery
the electric current he obtained was so very feeble that he
was barely able to detect it, and he remarked: "I have
rather, however, been desirous of discovering new facts

and new relations dependent on magneto electric induction
than of exalting the force of those already obtained, being
assured that the latter would find their full development
hereafter" ("E.xperimental Researches," para. 158J. This
prediction has since been abundantly verified.

In 1836 De la Rue observed that the copper deposited
by the voltaic current in a Daniell's battery cell gradually
became thicker, and might be stripped off in the form of a
separate sheet of metal from the surface upon which it had
been deposited. About the year 1839 Jacobi, of St. Peters-

burg, and socn after Jordan, Spencer and others made and
published their experiments on electrotyping in copper, and
thus made the process of depositing that metal familiar to
the public.

From that time until the present copper has been con-
stantly deposited on a commercial scale as a coating upon
various articles of iron, etc., in order to protect them; the
electrolytic process has also gradually extended, and been
employed to form ornaments and other articles, until at

length copper of more than one inch in thickness has been
deposited, and copper statues weighing several tons have
been formed by the process. Electro deposited copper has
also been frequently analyzed and found to be extremely
pure— so much so that it has been employed in the royal
mint to alloy with gold in making the standard coins of this

realm. Its deposition on a large scale and great degree
of purity, thus foreshadowed the electrolytic refining pro-

cess.

The first actual commercial application of electrolysis to

the refining of copper is to be found in a patent (No.
2.S38) granted to James B. Elkirgton (son of the late G.
R. Elkington, the original patentee of commercial electro-

silvering and gilding), Nov. ,'^, 1S65, entitled "Manufacture
of Copper from Copper Ore." In this process plates of
crude copper are used as anodes, suspended in "troughs
charged with a nearly saturated solution of sulphate of
copper," the cathodes or negative plates being formed "of
pure copper, rolled very thin." As the crude copper dis-

solves, pure copper is deposited upon the negative sheets.

The patentee pioposed to use a series of depositing troughs
each containing a set of properly connected anodes and
cathodes, the electrolysis being effected by a current ob-
tained from a magneto-electric machine. The insoluble

residue which falls from the anodes to the bottom of the
liquid frequently contains "silver, some gold, and also tin

and antimony."
In a second patei t (No. 3,120) taken out by the same

patentee Oct. 27, i86g, for the "manufacture of copper and
separating other metals therefrom," impure copper, and
especially that which contains much silver, "is cast with a
T-shaped head ot wrought copper," to enable it to be con-

veniently suspended as a dissolving plate in the depositing
vessel.

"These plates are placed in fire clay jars, ranged longitu-

dinally in troughs on a slightly inclined pitched, and other-

wise prepared wooden floor, in the dissolving house. Each
jar has a hole in the bottom, closed by a wooden plug, and
two holes in the sides, one low down and the other on the

opposite side near the top, each jar being connected with

the next lower one by a pipe or tube passing from the

I Historical skec-ch from advance sheets of Hr, G. Gore's Dew book
on "The Art of Electrolytic Separation and Eofiaing of Metals," pub-
lished by the Electrician Printiog and Publishiag company, London.

higher hole of the one to the lower hole of the other jar.
The liquid circuit thus established between the solutions
effects mixture of the layers of different density, maintain- .

ing all the liquids in the series of jars practically alike at
lop and bottom, notwithstanding the disturbing influence
of the electro-deposition, which constantly lends to produce
inequalities of density.

"The solution made use of is water saturated with sul-
phate of copper, a store of which is kept in a lank at the
upper part of the depositing room, whence it is admitted
into the uppermost jars, and runs from jar to jar till all are
filled. A solution may also be used obtained by boiling
the deposit formed in the culvert or long flue by which the
smoke from the copper furnaces is led to the high chimney.
"The tubes connecting the jars have clips attached ic

their India rubber portions, acting as stop cocks. When
needful the clips are removed, so as to cause the solution
to mix, the dense layer from the boitom of one jar dis-
placing the lighter portion from the top of another, until
the density throughout becomes equalized. The outflow
is received in a tank at the lower end of the room, from
which it is pumped back to the upper reservoir. The
plugged holes at the bottom of the jars enable the latter to
be emptied on to the inclined floor, the liquid then flowing
into the lower tank. The T-shaped beads attached to the
plates, enable them to be suspended in the jar from hori-
zontal copper bars having forks upon them. Interposed
between the copper plates to be dissolved are suitably sus-
pended receiving plates fcr the deposit of the electrolytic
copper. The receiving plates of one jar are connected by
a conducting strip of copper with the cast plates of the next
jar, and so on throughout. The series being coupled up
into a circuit, the terminals are connected with one or more
magneto electric machines. The silver originally contained
in the copper of the plates set for solution separates as a
sediment, and ultimately accumulates as a deposit in the
tank below after the repeated workings and emptyings of
the jars.

"Ores rich in silver are preferred as the source of cast
copper for this treatment, since the silver is obtained as a
by product without increasing the cost of obtaining pure
copper from the impure metal."

These two patents of James Elkington contain the
essential parts of the process of putifying copper by
means of electrolysis, viz., empIo>ing slabs or thick plates
of the crude metal as ancdes; a series of depositing ves-
sels with the solution flowing slowly through the whole of
them, in order to keep it uniform in composition; the use
of electric currents generated by means of mechanical en-
ergy, and the collection of the valuable impurities in the
form of a sediment at the bottom of the vessels. The
only other essential circumstance remaining is that of oc-
casional purification of the electrolyte by evaporating it,

andcrystaiizing out of it the sulphate of iron and other
soluble salts which gradually accumulate.
The process was developed and carried out on a large

scale at Pembrey, near Swansea. The works at Penibrey
formerly belonged to Elkington, Mason & company, but
have since passed into the possession of the Elliott Metal
company, Selly Oak, near Birmingham, and at the present
time this refinery is one of the largest and most perfect ex-
isting.

Meanwhile /. e., during the gradual extension of
electro-deposition of copper, the originally minute,
but nevertheless, extremely important fact and phenom-
enon, of the production of an electric current by
rnechanical energy acting through the medium of magne-
tism, was developing slowly. This phenomenon when
first discovered by Faraday in 1S31 was so small as scarce-
ly to be perceptible, and was first observed by him as 'a
sudden and very slight effect at ihe galvanometer"
(Faraday's "Experimental Researches." Vol I., p. 3 )

No sooner had Faraday t^ublished this seemingly unimpor-
tant effect than various experimentalists endeavored to ob-
tain it upon a large scale. Prof. Forbes of Edinburgh,
Nobili. Ritchie, and others, as well as Faraday himself,
quickly succeeded in obtaining electric sparks by means of
ihe magnetoelectric current In 1S32 H. Pixii, invented
and exhibited at Paris the first magneto electric machines
and decomposed water by means of the current from it; this
was followed in 1S33 by Saxton's improved machine, and
by that of Clarke in 1836, and on August i, 1842, was
granted to J. S. Woolrich the first patent, No. 9,431 for
the magneto electro machine for commercial purposes.
Woolrich 's machine was for a long time used by Messrs.
Prime, of Birmingham, for electro-silverplating.

Since that time the improvements in producing magneto-
electricity have been numerous. In 1S57 Werner Siemens
invented his shuttle wound armature; in 1S60 Pacinotti
developed his ring armature machine for yielding a contin-
uous current, which formed the basis of Gramme's and
other direct-current machines. In iS56 II. Wilde further
increased the power of the apparatus by using a soft iron
electro-magnet instead of an ordinary steel one to produce
the currents; in 1867 Siemens, Wheatstone and Ladd each
separately obs erved the fact of self excitation by mechanical
power and developed the self-exciting machine; and in
iSyi M. Gramme produced the first practical continuous-
current machine for commercial purposes. Alterations and
improvements have since that time succeeded each other so
rapidly that there exists now quite a large variety of ma-
chines for converting mechanical energy in'o electric cur-
rent. The magnitude, weight and speed of the machines
have also increased, until there are some which require
several hundred horse power to drive them; others which
weigh as much as forty five tons each, and some with arma-
tures revolving at a speed of nine thousand revolutions a
minute. The efficiency of the machine has also been in-

creased until as much as g6 per cent, of mechanical energy
imparted to the armature is converted into electric power.
With a single dynamo as much as thirty tons of copper are
now deposited per week. Even no.w the limit has not
been attained, or even conceived, to the magnitude and
uses of the machine, and d)namos will probably yet be
constructed equal in amount of energy to the largest steam
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engines, and their poivcr be applied to a great variety of

purposes, mechanical, thermal, and chemical

'

.\t the p-esent time the process of electrolytic separation

and refining of metals is extending rapidly: it is carried on

at Pembrey. Widnes. Swansea. Tyldesley (Lancashire). .St.

Helens (Lancashire), Milton (near Stoke-upon-Trenl).P.iris,

Marseilles, St. Denis, Angoeleme, Biache (Pas de Calais).

Froges (near Grenoble). Hamburg, Siolberg. Berlin, -Moa-

bit near Berlin).Oker (in the Hartz).Ei5leben. Hurbach near

Siegcn). Frankfort-on-the-Main. Schaflhausen. Stattbcrg-

erbutte near Cologne), the Koenigshutte (in Silesir). Wit-

kowitz (in Moravia). Stephanshutte (in Upper Hungary).

Brixlegg (in the Tyrol). Pome St. Marlino (in Piedmoni),

Casarza (near Genoa). Pittsburg. Pa.. Milwaukee, Wis.,

Bridgeport. Conn.. Omaha. Neb., Ansonia. Conn.. St.

Louis. Mo.. Newark. N. J., Cleveland, O., Lockport. N.

v., Santiago (Chili), Chihuahua (Mexico), etc At Messrs.

Balbach's works. Newark, N. J., sixty tons of copper are

deposited and refined per week. "Messrs. Bolton at

Widnes, and Messrs. Vivian, as well as Messrs. Lambert

at Swansea, are each depositing from forty to fifty tons per

week, by currents from 5,000 to 10.000 amperes." The

"daily quantity refined at Oker is two and a half tons; and

the tolal amount in Germany and .\ustria is about six tons

daily." Messrs. Elliott & Co of Pembrey (near Swansea),

deposit nearly the largest amount, forty five to sixty tons

per week, in this country. I am informed from a direct

source that the Bridgeport Copper company of Bridgeport.

Conn., electrolytically refine "1.000,000 pounds of copper

per month," or about loS tons per week, "by means of

three dynamos."

CORRESPONDENCE.

New York Notes.

New York, Sov. S.—The progress thus far made in

electric traction on a commercial basis has been confined

almost entirely to cities of the second and third class.

With the single exception of Boston no large city of any

importance has adopted the electric system on an extensive

scale. True, Minneapolis and St. Paul combined have

been busy in this line and many other cities of equal im-

portance have been introducing the new method of pro-

pulsion, but Boston has stood alone among large Eastern

cities. To-day the manufacturers of electrical apparatus

for street railways are rejoicing over the prospect of several

large contracts for cities equal to and even larger than Bos-

ton. Philadelphia, for instance, is looking into the subject

and it now looks as if electric traction would be adopted

by the Quaker city within a month. The subject is beinq:

agitated with unusual interest and the overhead system is

pretty sure to be selected for rapid transit in that city.

Already the city of Providence has fallen into line and will

use the overhead system. Upon the authority of an official

who knows the inside of the business, Philadelphia is just

upon the verge of adopting a complete system of overhead

electric traction. The railroad committee of councils of

the latter city called a meeting of the joint sub-commitees

last Wednesday to consider the ordinances authorizing the

use of the overhead electric system by the Germantown

Passenger Railway company, the Lehigh Avenue Railway

company, the Twenty-second and Allegheny avenue Railway

company, and the Holmesburg, Tacony and Frankford Elec-

tric Railway company. Arguments for and against the

system by the representatives of the different railway com-

panies, electricians, property owners and others made the

session in the secret council chamber of special significance.

Chairman Green called the meeting to order and asked for

the opinions of those interested in the project. The princi-

pal objections raised to the overhead system were the

"unsightly poles" and the "danger of overhead wires."

On the o her hand property owners in Germantown and

along the proposed lines were almost unanimods in

their opiniouns that the appreciation in the value of real

estate would be great, if such a system of transit were

adopted. Marshall Kinney, who represents over 1,000

residents in West Philadelphia who are in favor of the

overhead system said, "I haven't heard a dissenting voice

to the project and don't think there is one." The matler

is now in the hands of the executive committee of theRapid

Transit Commission and by the call of the mayor yester-

day after ascertaining the exact position of the work at the

present time, arrangements were made to have a final

report and adoption by January i, iSgt.

An important patent suit has been instituted in the

United States Circuit Court of the Southern District of

New York by the Brush Electric company and the Con-

solidated Electric Storage company of New York, against

the Anglo American Electric Light Manufacturing com-

pany for alleged infringement of the Brush storage battery

patent, owned by the former companies.

The much abused conduit system of electric traction is

again b.ittling for existence, and improvements which will

insure its success are said to have been accomplished. A
well known conduit company in New York has been

2 Dynamos of "icooo cleclric horse power each," weighing "500

toas, and having armatures "45 feet over all," arc being constructed.

experimenting, with entirely satisfactory results according

to its report.

Popping manholes on lower Broadway vary the motonony

of the lives of the policemen in lh.it section of the cily, and

at the same time afford subjects of gossip and newspaper

articles for the opponents of the underground system.

The body of a man with a broken skull found floating

in the Broad Channel. Jamaica Bay, recently, is believed

to have been that of William I lieronira'Js, an electrician,

who has been missing for two weeks. W. IL T.

Kansas City, Mo.
Kansas City, Nov. S.—The Northeast Electric Rail-

way company is supplying its cars with electric heaters.

The heater is a flat slab of iron set on short legs and placed

under the seat. Each car is being supplied with four of

these heaters. The new method seems to be entirely sat-

isfactory. A grating covers the heaters, preventing dam-

age to the clothing of passengers.

The Consolidated Electric Light & Power company of

Kansas City. Kan., has brought suit agaiost J. M. Kill-

mer, S. J. Jones, James Fisher, W. C. Capley, F. A.

McDowell and C. Schoeller, councilmen of the city of

Rosedale. The company alleges that on October 4 last

the councilmen named cut the company's wires, broke the

iron arms from which electric light wires were suspended,

broke the lamps and otherwise injured their property in

Rosedale. The cutting of the wires, it is alleged, ren-

dered Uictess the line in Rosedale, Armourdale and Cen-

tral Avenue. It is charged that these entire lines were

thrown out of order and made useless. The company de-

mands ^10,000 damages.

The telephone ser\'ice between Independence and Kan-

sas City for the past few months has been impaired by the

electric railroad at Kansas City. The telephone company

has rearranged its circuits and made other changes in its

system.

The Western Union Telegraph company will not move

its general office up town, as was reported some time ago,

but it will occupy the entire Thatcher building, The

ooerators' quarters will continue to be upstairs, but more

space will be given them. The offices in the second story

will also be occupied by the company.

The Joplin Thomson-Houston Mining company filed

articles of incorporation with the county recorder this

week. The capital stock is $200,000, This is held by C.

S. Rusiing of Chicago, formerly the Thomson-Houston

agent at this point; Ira Hubbell, H. M. Holden, Ira C.

Hubbell, D. J. Haff, C. E. Hart of Joplin; and C. A.

Ross, B. E. Sunny and Henry Wadsworth of Chicago.

The first meeting of the directors of the new company,

which is to operate in the Joplin district, will be heli next

week.

John Winter of Trenton, Mo., was in the city last week

in the interest of a company in that place, which will

soon commence to put in an electric street railway.

At this week's council meeting in Kansas City. Kan.,

councilman Troup introduced an ordinance granting to the

West Side Railway company the right to construct and

operate for a term of twenty years a double track electric

railway from Fifth and Minnesota avenue on Fifth to State

avenue, on State to Third street. The road is to be com-

pleted May i, 189 1. This company already has a fran-

chise to operate an electric railway from Third to Minne-

sota avenue to the northern part of the city and along the

northern pDrtion to the western limits. The ordinance was

referred. Work is to be started on the line within ten

days. P.

Minneapolis, Minn.

Minneapolis, Nov. 8.—The St. Paul city council held a

very important session last evening, which was attended by

Thomas Lowry and many prominent citizens, and which

dealt with the electric railway problem in all its aspects.

Mr. Lowry entered into a detailed explanation of the prog-

ress of construction in that city, and presented a communi-

cation showing that the following new lines had been com-

pleted; University avenue line, Lexington avenue line,

Como avenue line, Mississippi street line, Maria avenue

line, on Fifth street, from Wacoutato Broadway; on Broad-

way from Fifth to Grove; Mississippi, from Grove to Thir-

teenth; Tenth, from Broadway to Locust; Eighth, from

Wabasha to Robert; Robert, from Seventh to Eighth;

Concord, from Bancroft to Arthur; State, from Concord to

South Robert, and on the latter to Annapolis; Smith av-

enue extending from Ohio to Winifred, and Smith av-

enue to Annapolis. He rehearsed the now well-known

causes of delay which the company had encountered, and

stated that when the council had a year ago forced him to

agree to complete the whole system before Nov. i, the un-

derstanding existed that an extension of time should be

granted in the event of failure from unavoidable causes.

Mr. Lowry's address to the council was a succinct descrip-

tion of the work now in progress, which he stated would

cost the company not less than $2,000,000. The question

of granting an extension was discussed by the council, and

an ordinance was finally passed giving the company until

March i, iSgi, to complete the work now in progress. The
result was not attained, however, without important conces-

sions, among which was an agreement that the company
should put in operation a system of transfer checks on the

East Seventh street cable line and the Oakland avenue and

West Seventh Street electric lines. Mr. Lowry stated that

he would put the transfer check system in operation all

over the city but for the fact that it was impracticable

where "bob tail" horse cars were used. Several prominent

citizens of St. Paul, who had, upon Mr. Lowry's invitation,

inspected the work, spoke in bthalf of the extension, and

the prevailiog sentiment was vastly more friendly toward

the company than would naturally be considered possible

when the occurrences of a year ago are recalled. The
council was very decidedly averse to injuring the credit of

the company by permitting the penalty of $200,000 to hang

over it, which would have been the case if no formal exten-

sion had been granted.

The telephone company had a communication on file set-

ting forth that owing to unavoidable delays in receiving

materials they were unable to comply with all the condi-

tions of the agreement by which they secured their conduit

franchise. The matter was referred to the committee on

streets, and it is believed friendly action will be taken.

The matter of burying the VVestern Union wires was

brought up again, but no new action was taken. The
council was apparently anxious to meet Supt. McMichael

personally, and for this reason laid the matter over until

the next session.

The Minneapolis Street Railway company now has its

system of transfer checks in operation on all lines in the

city, agreeably to the terras of the ordinance granting its

franchise. New motors are being put on the various com-

pleted lines daily, and trail cars pre used with most of them,

giving a magnificent service. The pleasant weather is

affording the company just the opportunity it wants to push

work, and the progress of construction will be much
farther advanced than was expected when winter interrupts

it.

The Robinsdale Electric Railway company this week
surprised North Minneapolis by commencing work on its

new line at the city limits and Thirty-second avenue. A.

large crew of graders is at work, and with a w eek of pleasant

weather the roadbed will be ready for the track. The in-

tention of the company with regard to the completion of

the line and its operation this winter cannot be learned, but

residents of the suburb of Robinsdale are said to have as-

surances that it will be finished this fall.

The Spirit Island dam project has been revived in a

manner that seems to mean business, and Gov. C- A. Pills-

bury is authority for the statement that the dam will be

built. The plan is to utilize the vast undeveloped water-

power at that point of St. Anthony Falls to generate elec-

tricity for light and power throughout both of the Twin
cities. Gov. Pillsbury says that ^1.000,000 will be ex-

pended in developing this power. It will be remembered

that Henry Villard last spring personally investigated the

Meeker Island water power with the same end in view. AH
that is known of ihe Spirit Island project is that wealthy

and influential citizens are in it, and Gov. Pillsbury says

that no specific details will be given to the public for some
little time.

Judge Otis of St. Paul, has denied the plaintiff's motion

for a new trial in the suit of Howard Fleming against the

St. Paul City Railroad company. It was an action to en-

force a mechanic's lien growing out of the change of plan

from the cable to the electric system.

The Gerry Lumber company is now negotiating for an

electric light plant which will be used to light both its lum-

ber mill and the village of Eagle River, Wis., in which the

mill is situated. N. O. F.

Little Rock, Ark.
Little Rock, Nov. 8.—The sale of the City Electric

.Street Railway company, called the "Dummy Line," which

took place last week, means that mules and "dummy" en-

gines must give way to rapid transit on the local system

of street railways.

The owners of the Capitol Street Railway have bought

the Dummy Line, and the right of way from the western

limits of the city, to Cunningham's Lake, including the

farm and lake known as the Cunningham place, a short

distance from town, west of the present terminus of the

line.

The price was about !*;6o,ooo, paid principally in securi-

ties of the Capital Street Railway company.

Horace G. Allis, president of the First National Bank
and of the Capitol company said that they will operate the
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line with electric power, the work on the Capitol line hav-

ing been delayed some weeks awaiting the consummation of

this deal.

Edison generators and overhead system and Westing-

house motors will be used. The engines to be used have

been ordered from the E. F. Allis company, Milwaukee.

They are two 300 horse power and one 400-horse power

compound condensing engines.

The engine builders have contracted to deliver the en-

gines and boilers by Feb. lo, and the electric companies

agree to install the electrical portion of the plant by the

time the engines and boilers are delivered.

The work of macadamizing and repairing the tracks can-

not, of course, be undertaken with economy until the

mules are taken off.

With the purchase of the Dummy Line the Capitol com-

pany is already in possession of a system of street railway,

nineteen miles in length, and with the contemplated exten-

sion of the Dummy line, the Little Rock system of street

railways will embrace twenty-two miles. K. C.

Louisville, Ky.
Louisville, Nov. S.—In spite of the fact that the in-

stallation of certain classes of electrical appliances has been

interfered with by a rush of orders at the four or five large

factories supplying that sort of apparatus, trade in other

branches has been unusually lively. The consolidated

railways expected to have their cars running along

Fourth street by July i, and then by Sept. i. It was also

expected that electric cars on Market, Shelby, Eighteenth,

Brook, Seventh, and the Parkland line would be running

by the latter date. The ground wires are all put down
along the tracks of those lines, and the poles and supports

are up, but it is now a matter of conjecture when the lines

will be running. The motors for the Fourth street line, for

which the contract was awarded over six months ago, are

expected within a couple of weeks. The line, leading as

it does direct to the amphitheater. Auditorium, where the

most popular theatrical attractions are seen, will prove a

boon to the amusement-loving public, as well as those along

the line, as the present street car service is unsatisfactory.

At last the city is to have electric lights to supplant the

gas now used in certain portions. Mayor Jacob advertised

for bids for lighting certain streets for one j'ear, according

to specifications as follows: The lighting to be done bv

arc lamps, not less than 150 in number, to be distributed

at points within the territory bounded by Shelby, Fifteenth,

Broadway and Water streets, at certain points indicated,

but to be relocated from time to time, according to the

public requirements; the lamps to be suspended in most

part over the centers of the streets. But such a number as

it may be deemed expedient by the mayor, are to be sus-

pended from mast arms or to be placed on poles. Lamps
over the center of the streets are not to be less than twenty-

five feet above the ground, and those on poles are not to be

less than twenty feet nor more than twenty-five feet, as may
be directed by the superintendent of electric lights.

The Gooch Electric Light company has been incorpo-

rated by a number of local capitalists, including W, T.

Grant, J. J. Harbison, Graham Macfarlane, Abner Harris

and Dexter Belknap. Its capital stock is $100,000, §3o,ooo

paid up. The company succeeds to the assets and business

of the Gooch Electrical company.

The Thomson-Houston company is enlarging its local

office on Main street, between Fourth and Fifth, and it

will be one of the handsomest of the city when the work is

complete.

At Frank Fehr's new City Brewing building, the Edison

company, through its local agents, will put in ten arc and

360 incandescent lights. The company has also contracted

for 500 incandescent lights for the Central Electric Light

station at Bowling Green, Ky. The same company has

just put in a 5-horse power motor for the Kentucky Jeans

company, a 3-horse power motor for the Falls City Shirt

company, and a i-horse power motor for J. M. Reister,

jeweler, to run appliances in his shop.

The Gaynor Electric company has just taken a contract

to put in eighty incandescent lights for the Tarascon Woolen

mills.

The two big depots and a number of immense office

buildings nearly completed, will require large electric light

equipments. The big Union depot at Seventh street, being

built by Huntington, will require 20 arc and i S3 incan-

descent lights, while the big L. Sz N. passenger station at

Tenth and Broadway, which will also be a union station,

will require 20 arc and 1,000 incandescent lights. The
Louisville Trust company's building, nearly ready, will re-

quire 630 incandescent lights.

A correspondent from Lexington, Ky., announces that

the spirit of opposition to the electric railway at first mani-

fested there is rapidly passing away, and the company is

enjoying the confidence of the community. The new

rapid transit system is greatly preferred to the slow mule

method.

At New Albany, Ind-, it is said that the Electric Light

company will soon be able to furnish the citizens with in-

candescent lights almost as cheap as gas, as the gas rale

per thousand is very high in that cit>'. New machinery

was ordered a few days ago, and as soon as received the

number of lights in the city may be doubled at any time.

The company has been asked by the mayor to make a prop-

osition for lighting all the streets by electricity. No action

has yet been taken, but gas for the public streets will prob-

ably be discarded.

The Covington, Cincinnati t\: Rosedale Electric Railway

company has been incorporated. This is the initial step in

the building of an electric railway to pass from Cincinnati

through Covington, a mile and a half through the southern

suburbs of Covington, in the Licking Valley. The road

is intended to build up that territory which is now looked

to as a big suburban site. Bids have been advertised for.

Hon. Harvey Meyers is one cf those interested.

The New Albany Structural Iron Works have ordered in

an electric light plant in order to run night and day. The

Sheet Iron mill, the De Pauw Glass Works and the woolen

mills also use electric light.

A local electrician announces that a suburban electric

line fifteen miles long is proposed. It will run from East

St. Louis to Belleville, III. The franchise to operate an

electric railway over the turnpike has already been secured.

Seventy- five-horse power motors will be required to run the

trains. It is proposed to operate the same kind of cars, if

practicable, over the proposed belt line that will connect

Louisville, Jeffersonville and New Albany as soon as the

new bridge is completed. L.

THE ELECTRIC LIGHT.
The erection of an electric light plant is suggested at

Neunan, Ga.

Alexandria, La., is preparing to introduce electric light-

ing on an extensive scale.

The city of Troy, Ala., will probably erect an electric

light station and furnish its own lights.

It has been decided to rebuild the plant of the Charles-
ton, S. C, electric light and power plant.

The Thomson-Houston Electric company will probably
erect an electric light and po.ver station at Orlando, Fla.

The Citizens' Electric Light company has purchased
the Baton Rouge, La., Electric Light company's plant for

^30,000.

An electric light plant will be installed at Ashville, Ala.,

by a company of local capitalists now forming for that

purpose.

Colonel W, A. Sheldon of the Schuyler Electric com-
pany last week started the arc light plant at Monroe, Mich.
Its capacity is 150 lights.

The managers of the Aurora cotton mills at Burlington,

N. C, contemplate the introduction of an incandescent
plant in those extensive mills.

Dawson, Ga., will introduce electric lighting, and the

Edison General Electric company has been awarded the

contract for furnishing the apparatus.

G. W Carder of Arkadelphia, Ark., is ready to receive

propositions for an electric light plant. He has not yet

decided how many lights he will install.

Among the improvements contemplated by the Planters'

Oil and Manufacturing company at West Point, Ga., is

the introduction of an electric light plant.

At Palestine, Tex., the Edison Illuminating company
has found such a demand for incandescent lamps that a
large increase in the capacity of the station is demanded.

An extensive electrical plant will be installed by A. J.
Corriveau at the Sherbrooke, Ont.. seminary and college.

The cathedral and bishop's house will be illuminated from
this plant.

The Thomson-Houston Electric company contemplates
installing an electric light plant at Bartow, Fla. A stock
company is being formed by J. W. Brady, J. O. C. Blount
and other local capitalists.

One of the first improvements determined upon by the

Western Carolina Land & Improvement company, which
was organized at Anderson, S. C. to build a new town, was
the erection of an electric light and power plant.

The Gritfin, Ga-, Water company, recently organized,

has been incorporated by W. A. Robinson, J. T Robin-
son and E. R. Hulbert, to erect an electric light plant and
construct waterworks. The authorized capital stock is

'$75,000. -^—-———---—

THE ELECTRIC MOTOR.
An electric railroad will be built at South Houston,

Tex.

The Jackson, Miss., Land and Improvement company
contemplates building an electric road three miles long

The North Chattanooga Railway company of Chatta-

nooga, Tenn., is said to be negotiating for the changing
of its line to an electrical railroad.

J. Deutschman has been elected president, and F. W.
Openhauser secretary of the Texarkana, Ark., Gas and

Electric Railway company. The capital stock is ^8500,-
000.

The progress of the work of the Electric Rapid Trans-
sit company at Los Angeles, has been slopped by injunc-
tions secured by residents along the proposed route, who
object to pole lines.

The street railway company at Rochester, N. Y., is

hurrying the work of equipping its lines with electrical

apparatus, keeping a large number of men engaged day
and night. Electric lights are hung over the roadway at
night, making it as easy for the workmen as in the day.

The property and franchises of the Central Street Rail
way company, Sacramento, Cal., have been transferred to
San Jcse capitalists who will introduce an overhead electric

system. The present road is four miles long and other
lines will be added and extended, and all equipped with
electrical apparatus.

The Birmingham, Ala., Railway and Electric company,
which controls and owns the Bessemer A: Birmingham,
Ensley and Birmingham Union railways, has besn bonded
at $i,=;oo,ooo. with the Central Trust company of New
York as trustee. The purpose of the mortgage is to

secure funds to change the motive power to electricity.

A number of Pacific Coast capitalists have organized a
company WTth a capital of ^250,000 for the estabHshment
of an electric railroad between Oakland, Cal. and San
Leandro, Haywards and San Lorenzo. A franchise has
been obtained and work will be commenced at an early
day. The main line will be eleven miles in length, with a
branch two miles long.

The commission appointed to appraise the value of land
required for the construction of the electric railroad between
Charlotte and Manitou Beach, summer resorts of Roches-
ter, N. Y., has made its report, and the work of construc-
tion will proceed at once. The line will be equipped and
in readiness for the summer travel. The proposed route is

along the beach to Charlotte, where connection is made
with the electric road up the boulevard to Rochester, bring-
ing the beach within fifty minutes' ride of the center of the
cit3-.

The directors of the Joplin. Mo., Electric Railway com-
pany have decided to extend its line from the eastern sub-
urbs of Joplin to Webb City, where it will connect with the
line of street railiway now in operation in that city and Car-
terville and to Elendeville, the new mining camp, one mile
south of the city limits. This will give a continuous line

of at least ten miles of road. In addition to this the di-

rectors are negotiating with the Electric Light S: Water
Power company to supply electrical po.ver for propelling the
cars three miles further south to Grand Falls, and six

miles west to Galena, Kan.

Mayor Hazard of Los Angeles, Cal., recently vetoed a
franchise granted B. O. Carr and F. B. McDonald of San
Francisco to construct an electric road. The franchise is a
valuable grant as 23 miles of streets are included. The
mayor's objections were based on the fact that the fran-

chise required only six miles of road completed in three

years. The city council, however, passed the ordinance
over the mayor's veto. A franchise to build an electric

road has been granted John Bryson and W. C. Clark. It

is understood that an electric road is to be built from the

terminus of the Los Angeles & Pico Heights road, by
way of the Rodeo de las Aguas and the Soldiers' Home,
to the sea at Santa Monica.

THE TELEGRAPH.
Fire destroyed the telegraph office at Owensboro, Ky.,

and damaged the telephone exchange considerably last

week. The fire originated in an adjoining block and swept
away s large portion of the business district of the city.

The Supreme Court at Little Rock, Ark., recently gave
an opinion in a case against the Western Union Telegraph
company involving the liability of the telegraph company
for enors in transmitting unrepeated messages. The
court held that the telegraph company was liable for an
error in transmitting an unrepeated message, and that the

measure of damages was the actual damages proved as hav-
ing occurred by reason of the error.

Miscellaneous Notes.

A company has been formed at Newport, Ky., with a
capital sto3k of $250,000, to establish an aluminum plant.

The process which the company has adopted was invented

by Charles Hartsfeld.

An electrical conduit manufactured of concrete in ac-

cordance with the spiral centering method of Alexander
Crawford Chenowith has been laid in Ashburton and Pal-

isade avenues in Yonkers. N. Y.. for telephone wires.

The police and fire department of New York is laying one
of same kind at High Bridge, New York City.

A dispatch from Paris says: Great interest is taken in

naval circles on the possibilities of the application of elec-

tricity to naval uses. The government has taken the mat-
ter up and proposes to institute a series of lectures for the

benefit of naval officers on the theory and use of electricity.

These lectures will be given by recognized experts, and will

extend over a period of four months. Particular attention

will be paid to the various systems of electric lighting,

which four working electricians from each naval port will

carefully study under the direction of the government.

The electrical display at th; Mechanics' Fair. San Fran-
cisco, was worthy of considerable attention. Prizes were
awarded the California Electric Light company. Brush sys-

tem, for its electric lighting apparatus and meters; the Edi-

son company for incandescent system arc lamps, for incan-

descent circuit switches and other devices for incandescent

systems; Paraffine Paint company for insulating
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material; Pacific Electrical S:ora»e company (Accumulator
system) for storage battery system, and the National Elec-

trical Development company for transformer system.

A confereice of representatives of the Bjll Telephone
company, the Rochester Kiilway conopany, the Western
Union and Postal Telegraph companies, and the Rochester
Eliclric Lig'it company, with the men;bers of the execu-

tive boird. was held at Rochester. N. V.. last week, re-

garding the poles in that city. It was decided that alt the

C3mpinies should use the same poles.

Personal Mention.
Dr. \V. A. Allen, Davenport, la., was in Chicago this

week.

J W. Marsh, general manager of the Standard Under-
ground Cable company of Pittsburg, Pa., was in Chicago
this week.

H R. Hixson, assistant manager and purchasing agent
of the Great Western Supply company, has severed his con-

nection with the company. ' Mr. Hi.\son will in all proba-

bility remain in Chicago as he hasalready been the recipient

of several templing ofTers.

E. V. Cherry, president of the Standard Electrical

Works of Cincinnati, has been elected to the important

office of member of the State Board of Equalization of

Ohio Mr. Cherry is a man of excellent business judg-

ment, and is in every way well tjualified to discharge the

duties of the position. He has received the congratula-

tions of a large number of friends throughout the country,

especially those in the electrical fraternity.

Business Mention.
The pro5p2rity of the Sin Francisco branch of the Edi-

son company is evidenced by the fact that it has been
obliged to secure additional space for store rooms.

Milliken & Co., manufacturers of the Milliken patent iron

electric railway pole are building an extension to their New
York factory 3oxi20 feet. The nrm has received orders

for over 6,000 poles in the last three mon'hs.

The Thomson-Houston Electric company of Boston has
recently issued a handsome pocket map of Massachusetts
and Boston for the purpose of calling attention to its sys-

tem of electric power transmission.

The Commercial Electric company of Detroit, Mich., has
issued a neat catalogue containing wire price lists and many
useful tables. < >konile, Grimshaw, Clark, Habirshaw and
underwriters are included.

The Central E'ectnc company of Chicago, has just is-

sued a remarkably effective circular to advertise the merits

of okonile wire. The circu'ar resembles in appearance a
legal document, as it is ornamented with tape and seal.

Attached to the document is a piece of okonite wire appar-

ently as good as new. A letter addressed to the Cc.tral

Electric company, by G. S. Cook ^\: Co. of Minneapolis, is

reproduced on the circular and tells the story.

The firm writes: "This piece of okonite wire
was placed in our Lumber Exchange Building

in this city five years ago and has been used continu-

ously ever since as part of the electric lighting circuit of

the building. The wire was originally stapled to the fire

proofing and plastered over and so far as we can see is as

good as ever."

In the work of inventing and perfecting articles neces-

sary to the development of the electrical industry, the Mar-
kle Engineering company of Detroit, Mich., was among
the earliest pioneers. The long experience of the company,
incident to construction work during the early period and
subsequent development of the business, afford it a knowl-
edge of requirements. which enables the company to pro-

duce uniformly high class articles. These new devices are

appreciated by the trade, and by all those having a fair un-
derstanding of the art. The Markle Engineering company
in addition to the novel "Pantechnetheca" fixture described

in this issue, are exploiting a number of other spscialties of

merit. Among these m^y be mentioned the Stoddard cut-

out, the U. S. fixture cut-out, wooden cleats, and the Stod-

dard street hood and bracket.

The Writing Telegraph company of New York, an-
nounces that it is now doing business and achieving rapid

success. It is claimed by pamphlets recently published

by the company that there can be but one opinion among
commercial men about the value of an invention which
facilitates business and secures absolute immunity from
error in the transmission of messages and communications
from one place to another. The written communication at

the receiving end of the line is a duplicate of the message
sent, and can be nothing but an exact counterpart.

Business men are readily appreciating the value of this In-

vention and taking an increasing interest in its develop-

ment. The parent company being now in full commercial
sway, subordinate companies are to be organized in the

leading cities of the country, W, E. Gump, the managing
director, has been specially successful in establishing what
promises to become a large and profitable business.

The business being done by the IClectrical Supply com-
pany of Chicago is rapidly increasing. Those who have
seen the phenomenal growth of the company since the time
the Chicago branch was established, will be surprised to

sec the large establishment and ofiice on Randolph street,

as well as the immense storehouses which the company
has been obliged to secure outride The success which
the Electrical Supply company has obtained is the result of

its push and business energy, while the new specialties

which have been secured for the West by this enterprising

house are proving a great success and confirming the busi-

ness foresight which adopted them. Owing to the large

and well established force which this company constantly
employs, the interests of purchasers are looked after In the

best possible manner, and the ''ush of orders amply testi-

fies to the appreciation in which such care for their welfare

*s held by the customers themselves.

In the last issue of the Western Electrician mention

waa made of the fact that the Great Western Supply com-
pany of Chicago was transferring its business to an Illinois

corporation of the same name. Within the last few days a

number of changes have been made in the personnel of the

company. Matagtr George Cutter has resigned to ac:ept,

ti ii stated, a position with ihc Brush Electric company.
Assistant Manager and i'urchasing Agent H. R, Hixson
has also resigned. H. V. Lucas, formerly of Holmes,
Booth & Haydens, and late with the Northwest Thomson-
Houston company of St. Paul, Minn., ha-^ been appointed

manager of the company to succeed Mr. Curter. T, C.

Turlay of Leavenvvorlh, Kan., will be treasurer of the

newly organized concern. IL P. Luc^s, the newly ap-

pointed manager, is a gentleman well known and highly

esteemed by the fraternity in general, and under his man-
agement a great increase in the already large business of

this company maybe expected.

The Evans Friction Cone company of Boston, Mass.,

has received contracts for introdu-jing ifs friction system in

the following plants: Lebanon (N. H.) Electric Light &
Power compsny, one 650-light alternator; W. S. Griffith &
Co.. Philadelphia, I'a , two 200 light Mather dynamos;
Washington (Pa.) Electric Light company, one 500-Iight

alternator; Ilopedale (Mass.) Electric Car company, two
30 horse power generators; National Transit company, Oil

C'ty, Pa., one 140 light dynamo; Rhodes Manufacturing
company, Philadelphia, Pa., two 30-light dynamos; A ^L
Church company, Troy, N. Y.. one 20-arc light and one
50-light incandescent; Clinton (Mass.) Gas Light company
two 45-arc light, two 650-light alternators and one 30 horse

power generator; Worcester (Mass.) Polytechnic Institute

one 5oo-Iight alternator and one 250-light continuous cur-

rent machine; Edison General Electric company. Broad
street, New York, one iSo-light dynamo; Belfast (Me.)
Electric Light company, one 500-light alternator and one
300-light alternator; P. H- Glatfelter, Spring Forge, Pa.,

one 400-light incandescent and one 20 full arc; Seamless
Rubber company, New Haven, Conn., one loo-light dy-

namo. With these plants the Evans system is used to

operate machines of 4,060 horse power.

W. A. Stadelman, who has been connected with Chad-
bourne, Hazelton & Co. of Philadelphia, has recently

severed his active interest in that concern and has re-

organized the Equitable Electric Railway Construction
company of New York, of which he was chief engineer,

and will devote his entire energies to the new concern. The
new company will be knOA^n as the Equitable Engintering
& Construction company, and a new charter has been ap-

plied for whi:h will give the company the right not only to

equip electric railways, but to buy and sell, or lease or operate

them. The old company will go out of business by liquida-

tion and the new company will take its place. Hand-iome
ncv offices in the Drexel building have been taken, and
the new company has already several large contracts, one
for an electric 1 ailway in the South and one for a complete
central station, alternating current lighting plant, includ-

ing engines, boilers, buildings, etc., to be erected near
Philadelphia. The capital stock of the new company is

!j;5o,ooo and the officers are as follows; J. A. McKee of

the Tradesmen's National bank, president; H. J. M.
Cardeza of Cardeza, Gilliams & Co.. secretary and treasurer;

W. A. Stadelman. manager and chief engineer. Directors:

J. A. McKee, J. L Stadelman, L. Gilllams, F. D.
Lalanne, W. A. Stadelman.

Electrical Patents.

Isszted Nov. 4, l8go.

439,622. Electric Railway. Rudolph M. Hunter, Phila-

delphia, Pa.

The essential features of this system, so far as the

conductors are concerned, lies in the use of suspended
working conductors, arranged along the track. These
conductors are bare, and may be made in the form
of flexible cables, wires or rods, and with which the

traveling electric vehicle makes contact.

439,724. Electric Heater. Charles W. Drew and Edward
R. Francis, Minneapolis, Minn.

439.737- Standard Galvanic Cell. Edward Weston, New-
ark, N. J.

439.746. Trolley Line Switch for Overhead Electric Con-
ductors. William L. R. Emmett, East Rockaway,
N. Y.

439.775- Electric Motor and Generator. Alfred Gartner,

Newark, N. J.
The claim reads as follows;

"In an electric motor, the combination of an insulating

sliding and regulating bar, two metallic springs on the

lower end of said bar and arranged opposite each other,

a pin connecting said springs, two stationary insulat-

ing bars arranged alternately opposite the sliding bar.

and a series of springs secured to said stationary bars,

each of said springs being connected with the coils of

the magnets, said combination of parts being adapted
to increase or diminish the magnetic force."

439,796. Insulating Composition. Turner D. Hot tome,
Iloosick, N. Y.

439.S3S. Electric Actuating Device for Pendulum Clocks.

John H. Dyson, Mazomanie, Wis.

439,340. Electric Log. William P. Granville, Stroud
Green, County of Middlesex, England.

439.850. Second iry Battery Plate. Albert E. Woolf,
New York. N. Y.

4'i9.859- Magazine Fuse Box for Electric Circuits. Will-

iam I>. Bossert, Ilion. N. Y.

439.8fJ7- Electric Railway. Mark W. Dewey, Syracuse,

N. Y.
The last claim follows:

"15. In an electric railway, a source of irregular or

alternating currents, a line working conductor extend-

ing therefrom, a slotted conduit containing the con-

ductor, a series of coils distributed apart along the way
and connected with the conductor in series, an iron

core for each of said colts and having exposed poles

extending along the way, a vehicle, an electric motor
to propyl said vehicle, electric connections between
said motor and working CDnduclor. and an iron body
carried by the vehicle and arranged to make contact
with said poles to maintain one or more closed mag-
netic circuits at or near the vehicle during its move-
ment to causi the generation of counter electromotive
force in one or more of the said coils at or near the

vehicle, and between the connections."

439,904. Electric Arc Lamp. Harold C. Shubert, Chi-
cago, III.

The object of the invention is to produce a lamp in

which the electric arc shall be maintained by means of
a positive feed automatically controlled by the current

passing through and feeding the lamp, and at the same
time the objectionable blinking and jumping of the

arc shall be prevented.

439,906. Automatic Car Register. William B. Sprague
and Charles W. Kellogg, Chicago, III.

439,916. Device for Applying a Coating to Electric Con-
ductors .

439,929. Method of, and Apparatus for Connecting Dy-
namos. Charles T. Child, Brooklyn. N. Y.

439.939- Rheostat. Edwin R. Gilbert, Hartford, Conn.

439,941 Street or Station Indicator. Louis [Goldstone,
San Francisco, Cal.

439 959- Telegraph Key. W^ilUam A. S. Kohrn, San
l-rancisco, Cal.

439.974- Electrical Generator. Frederick L. McGahan,
Indianapolis, Ind.

440,013. Electric Indicator. Leston O. Chatfield, Ben-
ton Harbor, Mich.
The object of the invention is to provide a means

and system of electric connections and attachments
whereby the device may be either used as a fire alarm
or method of signaling.

440,016. Automatic Regulator for Dynamos and Motors.
Fremont J. Cleaver and George Fassold, Pittsburg,
Pa.

The invention consists in the combination, with the
field magnets of a dynamo, of an armature formed of
a hollow cylinder of non-magnetic material wound with
a conductor, a commutator cylinder connected with
the conductor of the armature, an armature core placed
within the hollow cylinder and supported by a shaft
extending through the tubular armature shaft, and a
pair of brushes connected with the shaft of the arma-
ture core, so as to be moved thereby.

440,023. Electrode for Secondary Batteries Justus B.
Entz, New York and William A. Phillips, Schenecta-
dy, N. Y.

Specifically stated, the invention relates to those
batteries In which the oxide of copper forms a part,

whether in the capacity of a depolarizing agent, as in

primary batteries, or as the active material in the pos-
itive electrode of a secondary battery.

.140,024. Method of Making Electrodes for Secondary
Batteries. Justus B. Entz, New York, and W' lUiam
A. Phillips, Brooklyn.

440,042. Insulator for Electric Conductors. William
Kessler, Lafayette, Ind.

The object of the invention is to simplify the man-
ner of attaching wires to insulators and to provide an
insulator adapted to receive and securely retain a wire

without necessitating the usual tying,

440.070. Magnetic Separator for Grain. Ewald von Syo,
Augsburg, Germany,

440.071. Electric Heater. Charles II. Talmage, Kansas
City. Mo.
The first claim is given:

"An electric heater, consisting of a transformer

having a primary coll and a closed secondary circuit of

sheet metal cylinders surrounding the primary coll,

whereby a current of electricity of moderately high
electromotive force can be transformed into a heating

current."

440,091. Holder for Telephone Receivers. Frank T. Tin-
ning and William K. S. Tinning, Toronto, Canada.

440,096. Telephone. Sigmund Bergmann, New York,
N. Y.

440,106. Adjustable Trolley and Guard for Electric

Wires. Lewis S. Hoyt, Boston, Mass.
The invention comprises a journal frame provided

with a slotted socket to permit a semi-diameter revolu-

tion or less around the supporting trolley pole, right

and left pairs of inclosing disks, the outer of which
are provided with lugs to form a parallel support

against said journal frame, and the spiral springs

therein, which comprise the guard.

440,115. Electrical Burglar Alarm. Francis Pierce, Phil-

adelphia, Pa.

One of the objects of this invention is to furnish

means at the central office for testing the condition of

the circuit, and also for detecting from which station

an alarm proceeds, without having recourse to a local

battery at the place protected,

440,118. Automatic Toll System for Telephone Pay Sta-

tions. Howard C. Root. Brooklyn, N. Y.

The invention relates to that class of automatic toll

boxes for telephone pay stations in which the customer
calls up the exchange or central office from the pay
station in the ordinary way, and asks to have the line

connected with a certain subscriber, and puts into a re-

ceiving box at the pay station a coin or other token of

the proper value as the toll for the services asked for,

and the operator at the exchange is enabled to detect the

value of the coin or token which has been put in by
the customer at the pay station.
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Eflt3BNE E. Phillim, Plresidenf. W. H. Sawtkk, seo'y and Electriciao.

AMEUICAIT ELECTEICAL WORKS,
PROVIDENCE. R. I.

Maoufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
I Mag^net Wire, OfGce and Annunciator Wire, Rubber Covered

Wire, Lead Eocased Wire, Telephone and
Incandescent Cords.

FARADAY, CABLES.
New York' Office'i 10 Cortlandt St"reet,

p. C. ACK^BDI&N, Agent.''

EuGEKE F. Phillips, President. JoHH Carroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(LIMITED.)

F^tor^? [St. Gabriel Locks, Montreal, Canada.

— MANUFACTURERS OF —

ELECTRIC LIGHT WIRE,
Magnet Wire, OflSee and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

MICA
AUi SIZES

AND
QUALITEES

For Electrical Purposes.

EUGENE MUNSELL& CO..

218 Water St..New Torh.

MAKE

Anything
IN BRA55

HE Turner Bnes Works
4 LASALLE AVE

DHICAGO.

THE "clark:': ^ktire.
Insulation Guaranteed Where¥ep Used, Aerial, Underground or Submarwe.

In a letter from the Inspkctoe of the Boston Fire Underwriters' Union, under date of Marct
'.9, 1886, he sajB : "A Thorouglily Reliable and Desirable "Wire in Ei'ery Respect."

The mbter used In losnlatloe our wires and cables Is epecially chemically prepared, and ts guaranteed
to &« waterproof, and leiH not deteriorate^ oxidize or crack, and will remain flexible in extreme cold weather
and not affected by heat. The insulation Is protected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compoanci. which Is water, oil, add and. to a very great extent, fire proof.

(^r iTisulalion will prove durable when all others fail. We are prepared to furnish Single Wires of all

^nges and diameter of insulation for Telegraph, Telephone and Electric Lights from stocK. Cables mad«
M> order.

EASTERN ELECTRIC CABLE COMPANY, •

^ 61 and 63 Hampshire Street, Boston, Mass.
HENRY A. CLARK. General Manager. HERBERT H. EUSTIS. ElectriolMl

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our liglit Doalile I>y3iaiao Belts are alxirays made fnaax oenters of irltole

liides extra stretolied.
' W. H. SALISBURT & CO., Chicago, lU.

A. H. GARDIKHR CO., MUwankee, Wis.
TODD & STANLBY CO., St. Louis, Mo.
ENGLISH. MORSE & CO., KanesB City, Mo.

i Main House, Indianapolis.
E. C. ATKINS & CO. ,-{ Branch Honee, Memphis, Tenn.

( " " Chattanooga, Tenn.

T^TESTEX&IT -A-O-BITTS

Is the recognized Best Substitute
for Hard Rubber in the market, and

need by the leading Electrical Houees

In the country. We manufactare all

kinds of

lULATl SFmiTIES,
also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles, Cut-Outs, Bell Boxes,

Annunciator Dials and Handles, Push

Buttons, etc.

We Claim lo Hanofactnre TBE VERY MiTERIAL Wanted by the Electric Trade. Kend for Estimatea and h\m.

THE FIBRONE MFG. CO.,
Office, 35 ^Tarren St. Factory, 300 and 30'^ ::tIonroe St., 'SHW YORK

ISealed Proposals.
CEALED PROPOSALS will be received by the
*^ Common Council of the city of Big Rapids,
Michigan, at the City Recorder's office nntll Mon-
dey evening, Dec. let next, for lightine sa'd city
with twenty-eis (,26) to thirty-five (35) 2000 candle
power electric llehte, from January let, 1691 to
January iBt. 1892, Said bid to state price for
Ughts running from dusk until 12 o'clock, and
also price to run from dusk until daylleht. Each
bid to be accompanied by a bond in tfie sum of

S1000 as a guatantee that the parties tendering
BQchbid will enter Into a contract for operating
such lights if their.bid is accepted. The Common
Connctr reserves the right lo reject any and all
bids.

S. G. WEBSTER, Recorder.
Big Rapids, Mich., Nov. 5, 1690.

WRITING TELEGRAPH
instrutaents and sys-
tem have been perfect-
ed, and also proven by
tlie test of time.
The instruments are

adapted for

EXCHANGES,
NEWS REPORTING,
PRIVATE LINES.

It is desired to form
Sub-Companies in the
different WESTERN
STATES to introduce
this system of commu-
nication, 'vrhich has its
many advantages.
For particulars ad-

dress W^RITING TELE-
GRAPH CO., P. O. Box
1322, New York, N. Y.
N. B.—The patents of

the Writing Teles'raph
Co. for CANADA, AUS-
TRALIA and SOUTH
A9IERICA are for sale,
or desirable arrang'e-
ments ^vill be made
with proper parties to
operate the instru-
ments in said coun-
tries.

f^oxi s.^x<:e3.

One 350 Light Thomson-Houston In-

candescent Dynamo, Compound-Wcund,
Motor-ljpe.

Address "DYHfAJHO,"
Care of Western Electeiclas.

FOR SALE.
One 8}^xl0 Armlngton & Simms Auto-

matic Engine.
One SOLight Fuller-Wood Arc L'ght

Dynamo and Lamps.

A. L. IDE & SONS,
8PBIXeFIEI.I>. IJ.I,.

ELECTRIC LIGHTING,
FRiUKFORT, IKDIMi.

PROPOSALS are wanted until

December 19, 1890, for lighting by elec-

tricity and gas, the Public streets, (to. of

this city for a period of five years.

Address S.A.COOK,
City Clerk as above.

By Order of j ? ^ Chamberlaik,

committee. J; ^-^HAMMOKD.^

<^' CROCKER-WHEELER
PERFECTED MOTORS.

Very Slow Speed—Fall Power—Perfect Re^uLition
Forged Fields, Let into Ease-Self-Oilingr

Bearings—Self-Centering Bearings-All
Sizes Both Arc and Incandescent

. —For All Power Purposes.

Acknowledged by the Leading Manufacturing Companies o be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S. S. WHEELER,

President.
F. B. CROCKER,

yice-Preet.

ROOT'S Water-tube Boiler.
SAFE. ECONOMICAL. DURABLE

AN EXCELLENT

Eleclrlc Plant Boifer.
Adopted by the Edison Electric Light

Companies at Philadelphia, Detroit, St.

Paul, Colombus and Cincinnati; al:o the

Brush Electric Light Co., of Louisville,

and others.

ABEHDROTH & BOOT MFG. CO.,

28 Cliff St., New York.

BRANCHES: Boston, Philadelplila,

New Orleans, Dallas, Rochester, Cincin

ROOT SECTIONAL SAFETY BOILER. nati aad Chicago.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

X*03r .A.ex-la,l, Six'baaiazrlxi.e, a.xic3. XJxid.er-sxro-u.xi.d XJse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

INTERNaVIcTnal OKONITE COMPANY, Limited, - - 13 Park Row, NEW YORK.
BRANCHES Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, San Francisco, London and South America.
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E. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AKL IlilCTHIC

FIXTURES.
ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BBANCH STORE-

2134 Michigan Avenue.

EDISON LAMPS REDUCED TO 44 GTS.
16 CANDLE POWER LAMPS.

Lots of 35 to 150 44 cents each.

LoU of 150 to 500 42 cents each.

Lots of 500 40 ceuts each.

Other sizes In proporticn. All sizes in stoclJ, with bases

to fit any make of lamps or soclsets.

full Line OKOXITE WIRES in Slock. Safest and h(st wire made.
Full Line of Edison SocJ,ets and Appliances,

STANDARD ELECTRICAL WORKS,
CINCINNATI,

OHIO.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers

y nil make a mistake if vou don't buy your Electrical

I UU Supplies from F. & F., Cleveland, u.

LOOK AT THBSJS PRICES :

$2.00 Dry Batteries, lame size, 10.83; 12.00 Iron Box
Bells, a-incti, 4i*c, ; ',bc Uronze Push Buttons. 25c.; 25c
Wood push Buttons, assorted. 7c.: 50c. Switches, one
point. 10c; 40c. Bell Hangers' Staples, per \b. 9c.: Jl-W
Leclanche Batteries. l>C8l made, 44c ; f3.75Spark Colls,

8 Inches. fl.50; flO.OO Medical Batteries, |3.50. Send
for Catalogue No. 6.

Fletcher & Fletcher Electric Co.. Cieyeianil, 0.

HENRY C. EDDY,
MANOPACTURBR'S AGENT,

Electrical Goods and MacMnery,

Room 22, 1 70 La Salle St , CHICAGO.

AS A METALLIC INSULATOR
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO.. Cleveland, C,

Offers Its new Alloy Silver Bronze. Three times
the reolBtuDce of tiermao Sliver f^aaraDteed.
Color, Btff ngtb, toiigbiiest>, caetiDg qualitieB. all

BQnerlor to German silver, i'oete leee. Far-
niehed in InKOlB or casiing.

GEORGE P. BARTON,

LAW OFFICE,
2S6 DEARBOBN STREET,

CHICAGO, ILL.

Patent and Trademark Cases

F0REE(4a)BAIN,
84 IMARKET ST., CHICAGO,

XSlecfrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large Dynamos and Motors lor Special Work
btiiit to Order. Coal Mining Haulage

a Specialty*

ELECTRIC LIGHT REPAIRING.

FOR SAIaXS.
Onel5-Iight 50 TOlt
One25-liffht 50 Tolt
One oO-light 60 volt
One76-light llOrolt
One lOO-light 110 volt
One 150-lighl 110 volt
Including Lamps and

Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Holders.

I. W. COLBURN & CO.,
FITCHBURC, MASS.

[VDCDIUCIITll "'"'k, Intricate and

tArtniffltn AL, special Machinery
' and anyttiin^ that can

MODEL AND

ELECTRICAL

be done In a liret,

class expertiiiHutal
machine nhop is so-
licited.

E. D. HTIVF,
67 and li'.i South Canal Street, Chicago.

LlL'bf Manufactorlii^ under Contract.

nfTRODUCWO EMIREIT NEW PRINCIPLES.

P«t.Mir. 11', K-0. TUE OLl> ttTVLh.

THE ACME LINE BELT
IS MADE ONLV BV THE

Page BcIHng Compaiiy, Concord, N. H.
Bkanciies : Roston. New York.Clileugo, Sun

Francisco. Also, nmnuhvoturers of ull ttio

staple gratles of Leatber Belting and Laelng.
Send for Illustrated Catalogue—a valuable
ireatlse ou belting, Free.

FRANK T. BROWN, Late

PRIHCIPAL EXAMINER ELECTRICITY,

0. S. PATENT OFflOE,""--

Bntterwortli, Hall, Brown & Smitli,

patent Attorneys,

25-26 HONORE BUILDING, - - CHICAGO.

Two complete seta of U. 8. Electrical Fatenta.

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from gnm or aclde. By reflltering can be
need continnally. Adopted by the largest Slec*
trie Plants of the West."

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples.

Stilweli's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevcDts SCALE in Steam
Boilers. Catalogue on application.

STILWELL&BIERGEMF6.C0.,

DAYTON, OHIO.

EMPIRE CHINA WORKS,
144 to 156 Green St., Green Point, BrooHyn, E. D., N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Ba.ps. Cat-Oat Boxe., Cleats. Circuit Breakers,
Bastalnss. Knobs and other lasnlators.

The y ody of our gooilB ie made non-rondncttve. Our ware Is the moat
(lenee and la consequently ihe moat non-abeorbent that can be prodQced,
being the TRUB BARD PORCELAIN.

C. B. HOLMES, WM . C. NICHOLS,
Preet. & Genl. Mgr. Secretary tfc Treasurer.

G. W. GRIFFIN,

Superintendent of ConBtruction.

•ris.n

Hazelton

Tripod

Boiler.

Is the quicl<est

generator of steam,

needs less repairs

than any other, and

is the most eco-

nomical boiler in

use.

MM Iripoi Boikr Co.,

170 TWENTY-SECOND ST.,

CHICAGO, ILL.

Endorsed by all users as the

BEST DYNAMO OILER IN THE MARKET

TGHTFEEb

on. cop

UNIQUE
APPEAR-
ANCE.

Can be instantly

startedorstopped

at will ofoperator

EASILY REG-
ULATED.

CONVENIENT
TO FILL.

.MANI7KACTUI

THE WM. POWEtt CO., CINCINNATI, 0.
I KUK I'iUCl'LAKs . > I'KUK LISTS.

EDISUX GEWERAI> ELECTRIC CO.,
FL,EISCHHER BUIIiDIlVO,

PORTIiAND, ORE. Pacific Kortliwest Bistrict.

PORTLAND, OREGON, Ojt. 30, 1890.

JAS.W. QUEEN & CO.,
C5ENTLEMEN:—In reply to your favor of the 22d inst., I would 8sy that Ihe

porlable testing set I bought of yon lecently has given every satisfaction, and for an
Instrument of Its class surpasses anything I have e\er sf en for accuracy and reliability.

I would heaitlly recommend It to electricians. Yours very truly,

R. FLEMING, Assistant District Engineer.

The set referred to was manvfactured by

QUEEN & CO, Philadelphia.

ELECTRIC MERCHANDISE CO.

Standard

Devices

for all

Systems.

CATALOGUES

FURNISHED.

11

Adams St.,

Chicago.

I

General Manaser.

ELECTRIC RAILWAY SUPPLIES.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEL.E*BRAXED M'AXER ^VHEEI^ as particularly adapted to their use,

on account of its remarkably *«teady motion, nisrli Speed
and g-reat Efficiency, and large i'apacity, for its <l*ameter,
being double the Power of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, oi use-

ful effect guaranteed.
SE^D FOB CATALOGUE AND PARTICULARS.

Our Horizontal "Victor" is highly recommended, as no geai; are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VBCXOE
XI'RB1I\ES arranged on a horizontal shaft with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft; and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them,

STILWELL & BIERCE MFG. CO.. • DAYTON, OHIO.

GLOBM«o^Hio.
MAKERS o^ HIGH-GRADE

.^fVR
fofi

•rr^cTRic^^^
i--^ iLGHTINC?

BLECKERT & NELSON,
MANUFACTDTtEKS OP

Electric LigM and Combination Fiitmes,

We make a ppecialty of famishing the trade with
Electric Brackets, Electroliers, Poitables, Com-
bination Brackets, and email fixtures of all kinds.
Being manufacturers we can give lowest prices.

OFFICE AND FACTOKT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

[

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH, MORSE & CO.

WM. B- TURITEB, J. LESTEB WOODBBIDQB.

mrooDBRiDGx: a turner^
Electrical Engineers and Contractors.

COaiPJ/ETE EQUIPSIEST OF ELECTBIC BAUilVATS.
Steam Plants tot Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Bnbmitted.
74 Cox-tla.xidt Sitx-eet. JN'e-cv 'S'oi-Is..

ELECTRICAL WOOD.

Telegraph
Telephone
£lectric liight

C. H. HOLMES & CO.,
Room 410, Com'l Bid's. St. T.onU. TSTn.

LAWIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

Incandescent Lamp Co,,
I9I2--I9I4 Olive Street, St. Louis, Mo.,

mAJHTFACTUBEBIS OF

IHCAHDESCEHT LAMPS.

Lamps Made to Fit any Socket.

Send us a trial order. SatisfaotioQ Guaranteed.

^3x17- IVEctxi.'u.fa.ot-ujrex-s of X'-uxre Goxij^eic 'Fo33a.-^eTr&<Si. for

Brush Copper, Comutator . Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Offloe and Factory, NORTH EAST, FA.
Fastem SpIsh Officn. 35 Broaflwoy. NE'W YCBK.

'Western Sale* Office, 225 BeaTborn St., CHICAGO.
North Western Snio. Ae«nt. G. 'W- 'Willl<>iB>. PETROIT MICH.

FACTORIES: WATERBHRY, CONN.
UANTrFACTUBEBS OF

BARZS AND INSUIaATZSD VETIRX:.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

ACENtS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO.,
229 La Salle Street,

0:^X0.^01-0, - XXjX<.

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Hibirshaw, Safety, and K. K. Wires; Poles, Cross-Arms, Pins, Brackets and Insulators.
Electric Railway and Electric Lighting Supplies of all descriptions.

Electrical Testing Apparatus manu-
factured to order, renaired or

calibrated.

WESTERN ELECTRIC COMPANY, NEW YORK.

The New American Turbine Water Wheel.
PAETIOTJLAELY ADAPTED TO DEIVINQ

ELECTRIC LIGHT AND POWER STATIONS,
On account of Ita high efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

CrUn CnD PATAI flPllir illustrating various styles of setting

OtIlU run UHlHLUUUu on both vertical and horizontal shaft.

THE DAYTON CLOSE IRON WORKS CO.,
SUCCBSSORSTO f^ A %#nP^^IVI ^\

STOUT, MILiIiS & TI:A[FI.1;, U/Km I will 9 Wa

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic of

Ihe Past, that vanishes before the new

"Triple" Carbon Lamp
ADIPTED FOR ill DAY OR All NIGHT LICBTING.

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE.
Can be changed over at very small cost.

Fully protected by XJ. S. and Foreign Letters Patent.

Send pok Fuethhe Particulars to tub

SPERRY ELECTRIC CO.,

105 to 20V
OANAI- ST.,

CHICAGO.

SPEAKIN& TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS.

^^^^^ W. R. OSTRANDER & CO.,^^ ^^^^ 2 1 , 23 and 25 Ann St. Hew York,
Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.

f^ Send for New Catalogue, out August Ist. __^^

TH^EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

£]l£GTRICAL supplies
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOOIIK-
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ADVANTAGES of the EVANS SYSTEM of DRIVING DYNAMOS.
ECONOMY IN ROOM.

No los5 of room by reason of long lines of beltiDg. All the space is made available.

More than double the number of dynamos can be put in the same space than by ordi-

nary beltins. In the erection of new stations, or the increase ot

old, an immense saving is realized.

EFFICIENCY.
There is no slip. Consequently there is less loss ot power in

transmission, and a steady light is obtained. There is also less

pressure on the bearings than by ordinary belting for the same

amount of power.

SAVING IN BELTS.
Belts cost less than one-tenth of ordinary belts, and last over

twice as long. The saving in belts alone nearly pays the royalty.

SIMPLICITY AND COMPACTNESS.
The dynamo pulley is placed in immediate contact with the driving pulley. No expen-

sive clutches or complicated belt holders are necessary. The Evans Friction is a perfect

clutch in itself.

PERFECT CONTROL.
Each and every dynamo can be stopped or started independently of every other

without slowing or stopping the engine or other motive power.

FOR POWER GENERATORS.
Where the load is intermittent and subject to sudden changes,

as in street railway work, the Evans Friction adapts itself promptly

and effectively to the work without the "flop" or unsteady motion

of ordinary belting.

CLEANLINESS.
The Evans System does away with long flyieg belts which

carry a large amount of dust, aad not only is the room cleaner

but the bearings are freer from grit.

For SIMPLICITY, COMPACTNESS,
ECONOMY, EFFICIENCY and CLEANLINESS, the
EVANS SYSTEM surpasses anything yet devised for
driving dynamos.

Send for Catalogne "D" to Tlie EVAN'S FRICTION CONE CO., 85 Water St., Boston.

THE CONNECTICUT MOTOR CO.,
OFFICE AND WORKS;

PLANTSVILLE. - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
1-3 'TO SO HOR.SS FOTflTEE..

FIBST-CIjASS TfORKaiAKSHIP AHV MieH EFVICIKKCV.

NEW YORK, 127 Fifth Ave. BOSTON, 32 Oliver St. PHILADELPHIA, 17 W. Sixth St.

HARTFORD, U State St. NEW HAVEN, 65 Orange St.

COKEEBPONDEHCE SOLICITED WITH CEKTRAL STATIONS AND IHDITIDnAL USEES.

SOFT AS LEAD.

Cotton Wound Magnet Wire.

"X rX ^ ^ ^ ^^^ pie.
-^v£a<rL-a.fQ,ct-a.reca. lo-^-

JOHN A. ROEBtlNG'S SONS CO
TREITTOIT, IT. J.

M

WAREHOUSE, 171 and 173 LAKE STREET, CHICAGO.
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THE BUTLER HARD RUBBER CO.,
33 3\^oroer Stroot, IN'o-w"

- POSSESS SUPERIOR ADVANTAGES lAT THE MANUFACTURE OF -

Especially in articles adapted to electrical industries, havitig obtained the sole right to manufacture ECAJRD
RUBBER under the valuable I^atents granted to WILLIAM KIEL.

All operations of sawing, cutting, tur^iing and polishing our new standards of

SU p p ^r D ^y ^\ A M ^\ ^r ll ^S lM ^^ can be performed with a large reduction in the "wear and tear of tools, and considerable saving- of labor.** » ^ 9 i^ ^^ *^ ^% mm m^ «^ h^ mm \iA Our new standards are of a richer black throughout, not subject 10 change in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
IStill remain the most satisfactory and cheapest in the market, uneiinaled for strensth, durability, Insulation and resistance to acids.

HARD RUBBER GOODS OF EVERT DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

SX1XUX3 X<OX=l. Z>Xl.XOX!IS .A.3>3'13 HaTITVL.A.Tma.
FOB IMlI'IL^T the CK9ITBaI< KIi£CTBIC VO., CHICAGO.

•piarr^ T=ii.TP3TT:E!'n isev.

FRANKLIN S. CARTER. )

CHAS. M. WILKINS. - TRADING AS
E, WARD WILKINS.

) PARTRICK& CARTER,
MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

ISOIiE FBOPBIETOB8 OF THE

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST CALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Supplies for Hotel and Honse Voik. 114 S. Second St., Philadelphia, Pa.
Catalogues and Discount Sheets will be sent to those In the trade upon receipt ol application and business card.

CLEVELAND,
OHIO.

Manufacturers of Electric laight Carbons and'Battery lUIateriaL
THE STANDARD GARDDN CO.,

W. D. Sargent, Preeident. John A. Baerbtt, Vice-Preeident snd Cons, Electrician.

£. H. Cutler, Treasurer and Manager. Fbamk A. Pebbet, Electrician.

THE ELEKTRON MFG. CO.,
79 and 81 Washington St., Brooklyn, N. Y.,

-MANUPACTUREBS OP THE-

PERRET ELECTRIC MOTORS AND DYNAMOS^
Automatically Regulated. Unexcelled In Simplicity and Durability. Theonly Machines having

LaniMtfii lifiM Mapets
HIGHEST

AWARD
AT

PARIS

EXPOSITION

OF SOFTEST CBAR^iiAl IRON,

BT MEANS OP WHICH

Higher Efficiency, Closer Regulation,

and Slower Speed

Are obtained than Is poaalble
otlier'wlM«.

Automatic Motors 01 all Blzes apd for all par.
poses, Automatic Dynamos
lor Incandescent Electric
Llgbtltipr. Isnlatpd Plants
lor Stores, Factories, etc.,

aspeclalty. Moisture-proof
Motors and Dynamos for

iiBe In Mines and damp
placed.

MILLIKEIM PATENT

ELECTRIC RAILWAY POLE.
Hanntactnred by

' MILLIKEN & CO.,

'No,55libertjSt, I NoJODearbornSt.

New York. Chicago.

ADOPTED BT

New York, Jereey City, PatereoD,

Buffalo, PIttBburgh, HamiltOD, O,,

and a aoy othera.

Recommended by best Engineers.

Over 6000 Ordered In Last

6 Months.

Western Department, 59 Dearborn Street.

Electric Specialties,
WE MAKE

Electric Supplies Under Contract.

WE ARE HEADQUARTERS IN THE WEST

SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSlectrician Publishing Co., 6 laakeside Bldg., Chicago, 111.
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TRADE MASK-

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in ZSveryihing ZSIaZSCTRICAIa.

OMj^Mjjy soUTKEmi ELECT»ICiaSilH'LYC».,iiJ1..,ST.L0UIS,H0,

DERIVATION OF PRACTICAL ELECTRICAL UNITS,
By Lieut. F. B. Badt a:nd Peop. H. S. Caehaet.

:^>fricz::e:, f=cd^t:^.a.^e: f=fre:f= j^itd, :^s

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Single Volume can this Rare Collection of Portraits be Found.

ELECTEICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPECIALTIES :—Arinington & Sime Engines, Steel BoilerB, Standard Rocking and Sheffield

Grates, Lowe Heater, Hoppea Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

PRIMARY BATTERIES
For Household, Experimental, Scientific

and other Purposes.

JAMES H. MASON,
MASDrACTUBIN& ELECTRICIAS,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligbting.

GREAT IMPROVEMENTS.

Guaranteed as represented..

These Batteries are in practical use,

and giving perfect satisfaction.

BERNSTEIN ELECTRIC CO.

INGMDESGENT LAMPS
-FOB

ARC-LIGHT CIRCUITS.

SIMPLE. HELIASIiE. SIJRABZiE.

The only safe socket for series lamps, and the only

socket having Insulating material for the outside

parts. Send for Blustratsd Catalogue.

620 ATIiANTIO AVENUE,

CHICAGO OFFICE, 190 Fifth Ave.. GEORGE CUTTER, Agent.

Barnes' New Sensitive Drill
Speed, from to 1600 revolutions without stopping the machine or shifting belts.

This new sensitive drill embodies
principles not found in other tools of
its class, is simpler in construction

and more effective in operation than
any sensitive drill in the market.
The speed of the drill spindle can

be increased, or dintitiished in-
stantlyt or the ^notion veversed
without stopping- the machine or
shifting belts.

More or less driving power
can be applied to the drill spindle, as

the size of the drill or the nature of
the work may demand.

"We claim for this drill superioritj'

both in simplicity of construction,

which renders it less liable to derange-

ment, aud in effectiveness of opera-
tion, on account of the variation of
speed and power being so completely '

under the control of the operator,
whereby all the adjustments are made
with the least possible loss of time.
It is smooth and almost noiseless in
operation, and entirely free from the
vibratory motion commonly found in
drills of this class, where the spindle
is driven by belt.

Sold subject to trial, with single or
multiple spindle. Send for Catalogue.

W. F. & Jno. Barnes Co.
ROCKFORD, ILL.

Address. No. 761 Ruby Street,

ELECTRICAL WORDS, TERMS \ PHRASES.
t-y x:x3'\7^xs3' a: COXJS'X'OKa', .A., ZkX.

656 Pages. 397 Illustrations. Cloth Binding. Price, postage prepaid, to any part of the world, S2.50.
This Dictionary includes close ujwn 2,500 distinct Words, Terms or Phrases. Each

of the great classes or divisions of electrical investigation or utilization comes under
careful and exhaustive treatment. For some reasons it deserves rather to be

called an Encyclopeedia than a dictionary.

The Scheme of Treatment is as follows

:

1st. The words, terms and phrases are invariably followed by a short, concise

definition, giving the sense in which they are correctly employed.

3d. A general statement then follows of the Principles of Electrical Science on

which the definition is founded.

3d. When, from the complexity of the apparatus, or from other considerations.

It has been thought desirable to do so, an Illustration or Diagram of the apparatus is

given.
4th. To facilitate study, an elaborate system of Cross References has been adopted

so that it is as easy to find the definitions as the words, and aliases are readily detected
and traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the
end that while the definitions and explanations shall be SATISFACTORY TO THE
EXPERT ELECTRICIAN, they shaU also be SIMPLE AND INTELLIGIBLE to

those who have had no training at all In electricity, or are novices in the art.

ZSIiZSCTRICIAN PUBIalSHING CO.
G^LXCfj^GrO, XUXjISO-OXS.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

a m OBEQUA1.ED FOB ECONOMY OF FTJKL. BEQTTLAaiTV Oi
MOTION, AND DUBABIT.TTY IN UBB.

SOLB BUII.DBRS

EDW. P. ALUS & GO.
RELIANCE WORKS. MILWAOKEE, WIS.

Manofactarers of and Dealers In

for our CatalciKoc^

Pulleys, Cears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 ail 43 SOUTH JEFFERSON ST.

i^fi
'Vi) WORKMANSHIP

Oh THE. BEST.
BECK AUTOiVIATIC ENGINE.

-tp Taylor Mfg Co. Chambersburg,Pa. ^^^^
''^

Complete Steam Plants a Specialty'^

go Electric M
Will hold its next regular

meeting at the Club Rooms,

Monday Night, November 17.

LxLlett-u.x>e Xi3.0£trLc3.escezxt

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts. %*

We Will Send Free. Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,
And how to operate them. Any intelligent boy can

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

'E PAIRED 3^ REWOUND
^ ..fD^ ..mEdN Special \

tlKo^^ "TS T^
-^^f^^^ ^ DVHA/\^o R^faikiHg^ Jobbing-

/^^JONES tJaOS-tLECTRICCor Cinginnati, Ohio.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.
C
O
IVI

P
O
u
N

WESTERN POWER CONSTRUCTION CO.,
CORBE8PONDRKCK MOItlCITKD. 144 ADAmS ST., CHICAGO.
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THE SCHUYLER
-S"3Z'3T:E33VC OIF

ARC LIGHTING
CONTAINS THE FOLLOWING IMPOKTANT FEATtrKES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof against a burn-out.

W. N. HoBABT, Pres't L. O. Maddux:, Vice-Prea't and Treas. J. H. Eickehshoft, Sap't.

J. C. HoBABT, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DXJBABILITY, SILENCE.

15 to 300 Horse-Power. K Componnd and Yalveless.

Most perfect regulation

ever obtained.

NO SHAll PARTS KEPBING

NO EGCENTBICS,

m SinFFING BOXES.

so PISTON RODS.

INTERm FRICTION A MINIMUM.

ALL PARTS ISTER-

CHAHGEABLE.

WHITE FOB,
CATALOGUE.

A Pure White Steady Light.

M SCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Tbe engrlne Is perfectly balanced and self contained; all n^earing sorfacea
are exceptionally large, mabtng it tbe most perfect blgb speed eng:ine bnilt.

THE TRIUMPH COMPODND ENGINE C0„
SOLE BTJILDERS,

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRtSER & CHALMERS. Agents, Salt Lake City, Utah; Helena. Mont.

Central Stations for Power Distrltiutlon,

STATIONARY MOTORS.

STORAGE BATTERIES,

Executive Offices: MS BROADWAY. NEW YORK.

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicago.

Ill Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.

Trade Mark Registered

For 20 years tbe superiority oE the Gonda Trade Mark Batteries has been recog

nized all over the world In repeated triumplis over all competitors. Beware of

imitations. When you buv a cell for Telephones, Call Bells, Electric Clocks, Gas
Lighting, Burglar Alarms, Medical Batteries, Etc., Etc., be sure that iti3 marked with

the word Gonda.

The LECLANCHE BATTERY CO., NEW YORK.
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Thomson-Houstoii Flectbic Cn
RJLH.-KTJLY SYSTEM

Embodies all the Essential Requisites of a First-Glass Equipment.

THE ONLY SYSTEM FULLY PROTECTED AGAINST LIGHTNING.

Companies desiring Centre Pole Construction should see the Indianapolis Plant, illustrated below.
Also Washington, D. C, Bochester and Brooklyn, N^. Y.

Citizens' Street Railway, Indianapolis, Ind.—Ttiomson-Houston System.

THE THOMSON -HOUSTON PERFECTED SNOW SWEEPER
18 NOW READY FOR DELITKKV. IT WA^ ITHKU UXCL.178I VEliT BY THE WEST END COHPANY OF BOSTON, liAST

WINTER, AND 18 FUIiliY INDORSED BY TUEU, AND OTHER COBFANIES WHO HAVE UHEDIT.

Illustrated and Descriptive Circulars cheerfully furnished on application at any of the following

BOSTON, CHICAGO,
1-^8 ACloli.ls;a,xi!:.^'V7'o.

ST. PAUL,
•i08 Sllole^r Stx>eet.
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Knapp Electrical Works

^F~

1

f

\

General 'Wesiern Agents

Perkins Electric Lamp Co.

ALL CANDLE POWERS,

TO FIT ANY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

F=OH

TELEGRAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COMPODND.

ELECTRICAL SUPPLIES OF EVERY DESCRIPTION.
-WE CALiL SPECIAIr ATTENTION TO

THE DIAMOND
cc 99

SWITCH AND FUSE BOX,

DOUBLE POLE
-FOR-

INCANDESCENT CIRCUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

f
Franklin St. CHICAGO, ILL.
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ChiCa<59.
"Would say that we have between twelve and fourteen miles of two

and three braid Shield Brand in use here, running through trees, and

bad ones at that, and it has given perfect satisfaction thus far, after be-

ing in use two years."

W. A. RICHMOND, Supt. Electrical Dept.,

Concord Gas Light Co., Concord, N. H.

"Answering your inquiry about the sample of Shield Brand No. 4, I handed

you last summer, the circuit from which the sample was laken had been up nearly

a year, Including a severe winter. The current on same varied from 3 to 18 amperes;

the pressure 2,100 volts, constant potential. In my opinion the wire showed up
well, and the insulation was worth the higher price paid for It."

ALEX. DOW, Expert Electrician,

Brush Elkctric Co.

^ ^ <^ ^ <>

o, "fl. <f. ^.
"' % 1>v ^- %•

LARGE STOCK OF ALL SIZES CONSTANTLY ON HAND.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL IHT ELECTRIC LIGlTnNG.

All other devices are crude, expensive, and unsatisfactory.

TIE rawmc comT
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of, infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING,

^ ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
I

HANITFACTITRERS^ OF THI!

Slattern Induction SistoDi of Long Distance
INOAVDESOBHT UOHTina.

Llia-33 OiEEZI

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
OHICAGO.
PHILADELPHIA, -

PITTSBUBGH,
DETROIT, MICH., -

SAN FRANCISCO, 35
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES:
115 Broadway.

185 Dearborn St.

907 Filbert St,

633 Wood St.

• 67 Qratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES :

FORT WAYNE, IND., - AND - BROOKLYN, N. Y.

WE MANDFACTDRE MOTORS
THAT ABE

GOOD ONES
IF WE DO SAY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So wait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESIGN
MOTOR on the MARKET.

The Answer Will Gome Promptly
FROM THE

OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

GlflBESm7SHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED, ETC.

AD-A^I>TED TO ALL

BALTIMORE, MD.,
Manufacturers of Arc and Incandescent Motors of All Sizes.

GHAS, H. COKE, Western Agent, 103 Adams Street, Room 8, Gbicago, Illinois.

729 BROADWAY, NEW YORK, c^-
OF! WAVERLY PLACE), and

1/^
%^ >'^ 43 SIXTH AVE., PITTSBUfiGH, PA.
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"Ajax Switches99

In all Sizes, for any Potential.

Single, Double and Treble Pole

SIMPLE, CHEAP, INDESTRUCTIBLE.

CORKESPONDENCB SOLICITED.

C. S. VAN NUIS,
74 Cortlandt Street, New York.

AreYouWorkin'
ELECTRIC RAILWAYS? ::r

The Standard Underground Gable Go , "TuVTmcTRUNEOF

Insulated Wires and Cables.

the holtzer-cabot electric CO.,
MANT7FACTT7RERS OF AND DEALERS IN '

EVERYTHING ELECTRICAL
SEITD FOB !}56-FA€iB CATAIiOeCE,

111 Arch Street,
SPECIAL ARFHCIES- i CLOWER & HARRIS, Dallas, Texas!>PEUAL AbEHCItS.

. p Set. ers ELKCTRmAT. WoWs .q,

BOSTON, MASS.
i
Pattl 8EILER8 Electrical TVorks, San Francisco, Cal.

A full line of our manufacture can be found at our Agencies.

ACNOLIA
METAL.

THE MAGNCLU ANTI-FRIGTION METAL CO..

Chicago, Aug. 6, 1890.

74 Cortland Street, Kew York GIty.

GHICACrO. PITTSBURGIII. STKW XnRK.

GENTLEMEN :—Some months Bince, we had & great deal of diffictilty with otir Ball EiiBiiie
running with bearings hot, and used a great deal of oil without causing the bearings to become'anT
cooler bv increasing the amount of oil used upon the bearings.

The Ball Engine is 100 H. P., 14i]3 inches. x70 revolutions per minute, and carries 90 lbs. Bte«m
pressure. Bearinge, 4 Ji-in. diameter by 4 in. length. There is but 1-J2 in. play allowed in the bear-
Inge, and makes a very close fit.

We have had the most exreUent results from the use of your Magnolia Metal, and could not ask
for better eervlco. n e trust that this report will be ezolir.it and pleasing to you. We remain,

Tonre truly, THE WE--.TEBN LIGHT £ POWER CO..
By W. M. Talcott. General Manager.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

m iQdia-Mber and Gntta-Perclia Insnlatiog Co.

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any miilage, Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

manufacturers of

Three and Two-wire Ca-
bles, to any specification

up to S.ooo Megohms per
knot.

Cables of High insulation

and Long Life, all miilage.

WW. M. HABIRSHAW, F. C. S., Gen'l Mgr., Offices : 1 59 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

Standard MAsnn
Cores to any Miilage
or Specification up t»
9,oco Megohms per knot,

Two-Circuit Concew-
TRic Cables, both cii>-

cuts, 9,000 Megohmspef
knot.

Navy Portables. Silk,
Cotton and Hemp.

Bell Wire, rubber coh-
ered, for Marine Work.

Pliable Cables, fa*

Search Lights.

Insulated Wires and Cables.
^^k^^ The acbnoTried Ifed Standard for d.nrable ^pd lilgli In-

>^nk salation. its merits proved by a record of over quarter
i^Aw of a centuary. Adapted, to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSULATINS JOINTS,

Electric Light and Power. ALL, SIZES Aerial Use,
Telegraph and Telephone, leari Enrniprl Wires Subterranean Use,
RailWay and all other '•^'"' '^i'"^^'' "ires.

Submarine Use.
Branches of Signaling- Concealed Wiring in all Locations

GE0R6E B. PRESGOTT, Jr., 6en. Agt., 16 Dey St., New York.

Western £lectric Co., Chicago, III., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire ^ Proof and Weather- Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Brouze Rods, JSheets, and Plates.
c b b a

CUT SHOWING STTIJE OP INSULATION.

a.—Copper Wire. Tj. b.—Two Braids, saturated iritli Fire-Proof Insulation, c.—Braided Cotton, satozatat

with a black, Weather-Prouf ComposUioD. ^ ^ „ ^ t. ™ .-

Approved by New york Board of Fire Underwriters. Samples ftimlaned upon appUcatlon. Fore £lectxtt

Copper Wire, bare and covered, of every description.

WAREROOMS- * '^ ^nd 21 Cliff Street. New York, FACTORIES:

133 and 135 Wabash Ave., Chicago, III. ANSONIA, CONN.

ELECTRIC MERCHANDISE CO.

Standard

Devices

for all

Systems.

MILLIKEN PATENT

ELECTRIC RAILWAY POLE.

CATALOGUES

FURNiSHHO.

ELECTRIC RAILWAY SUPPLIES

Manatactnred by

MILLIKEN & CO.,

.No. ,13 Liberty St. I No. 59 Dearborn St.

New York. | Chicago.

ADOPTED ET

Xew York, Jersey CIEy, Fatereon,

Buffalo, Pittsburgh, Hamilton, 0.»

and nt any others.

Recommended by best Engineers.

Over 6000 Ordered in Last

6 Months.

Western Department, 53 Dearborn Street.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Axe and Incandescent ''^^

V4s*'MicM^'an Ave'^'cmclGo, ill. £lectric BailTiray
_^ 115 Broadway, New Yobk, N. Y. ^^
"El Atf*'f.T>1A ^^5 ^'- *'*' ''^*-' Cincinnati, Ohio. T!nTI'IH1t1 ATl'i'flXVt^ l*X 1.V N. Y. Life Ins. Bldg., Kansas City, Mo. .Kilj_llXpill.01ll.

_, -m., m . nSN. 3d St., St. Loujs, Mo.

XAign'ting Apparatus. 15 First st., san francisco, cal. £lectrio IHotors.

THE ONWARD MARCH!
Some Facts in Electric Lighting.

No. of Companies using Thomson^Houston Arc Apparatus, Jan. 1, '90 516

No. of Companies using Thomson^Houston Arc Apparatus, July 1, '90 587

Increase 6 months, ending July 1, '90 71

Total No. of Arc Lamps of Thomsons-Houston Manufacture in use in Central

Stations, Jan. 1, '90 68,203

Total No. of Arc Lamps of Thomson^Houston Manufacture in use in Central

Stations, July 1, '90 79,387

Increase 6 months, ending July 1, '90 11,184

No. of Co.'s using Thomson'-Eouston Incandescent Apparatus, Jan. 1, '90 337

No. of Co.'s using Thomson^'Houston Incandescent Apparatus, July 1, '90 436

Increase 6 months, ending July 1, '90 99

Total No. of Thomson^Houston Incandescent Lights in use in Central

Stations, Jan. 1, '90 281,565

Total No. of Thomson-'Houston Incandescent Lights in use in Central

Stations, July 1, '90 408,516

Increase 6 months, ending July 1,'90 126,960

There are also in the United States Isolated Plants using in the aggregate

20,000 Thomson"Houston Arc Lamps,

and over 100,000 Thomsons-Houston Incandescent Lamps.

ELECTRIC RAILWAYS.
Roads in Operation, July 1, 1890 80

Number of Motor Cars 1,069

Roads under Construction, July 1, 1890 4*

Number of Motor Cars 408

Grirctzid T7ot«,l-
Number of Roads 123 Number of Motor Cars 1,477

Total Length of Track (in miles) 897
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Bain, Foree xvi
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McLaughlin, James xvi

Magnolia Antl-FrictionMetal Co i

Mason, James H xxi
MUlIken&Co i

Monitor Electric Co vU
Munsell & Co., Eug xv
Manson Belting Co., Chas xiv
National Carbon Co iv

National Electric Mfg. Co x
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Sawyer-Man Electric Co xlil

Schleren & Co., Chas. A xiv
Schmiedbarenguss Furnace Co. .xvi

Schoverilng, A xx
Schuyler Electric Co xxiii

Shultz Belting Co xxi
Southern Electrical Supply Co. xxi
Sperry Electric Co xvIii
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Standard Underground Cable Co. i
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Stanley & Hall xiv
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Stephenson & Co
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Taylor Mfg. Co xxii
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Triumph Compound Engine Co xxiii
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United States Electric Lighting
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CLASSIFIED LIST.
Ao-cnmaiatorB.

Bruati Electric Co.
ConBoUdated JElectrlc Storage Co
PumDelly Sto:age Battery & Elec
Motor Co.

Alnmiimin.
Cowles Electric Smelting & Refin-
ing Co.

SchmledbarengaBB Fnrnace Co.

Ammnciators

.

Central Electric Co.
Empire City Electric Co.
Fletcher & Fletclier Electric Co.
GreatWestern Electric Supply Co.
Greeley & Co. E. 8.

Holtzer-Cabot Electric Co.
Jones Bros. Eleciric Co.
Knapp Electrical Works.
Momtor Electric Co.
Ostrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Western Electric Co.

Anti Friction Uletal.
The Magnolia Anti-Friction Metal
Co.

Tm-ner Brass Works.
Arc liamps.
Brneh Electric Co.
Electric Conatruction & Supply Co
Foree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
McLaughlin, J as.
Northwest Thomson-Houston Co.
Schuyler Electric Co.
Sperry Eleciric Co.
Thomson-Houston Electric Co.
Westinghonae Electric Co.
Western Electric Co.

Batteries.
Bubler Publishing Co.
Bunnell &Co., J. H
Central Electric Co.
Crosby Electiic Co.
Edison Mfg. Co.
Electrical supply Co.
Fletcher & Fletcher Electric Co.
GreatWeetern Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.'
Leclanciie Battery Co.
MaaoD, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,iieen & Co.
Schoverling, A.
Southern Electrical Supply Co.
Star Electrlx Co.
St. Louie Electrical Supply Co.
Standard Electrical Worts.
Stanley * Hall.
WeBtern Electric Co.

Battery Jars.
Butler Hard Robber Co.
Central Electric Co.
Electrical Supply Co.
Holizer-Cabot Electric Co-
Partrick & Carter.
Queen & Co.
Stanley & Hall.
Western Electric Co.

Bells, Klectiic
Central Electric Co.
Empire Cltv Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Klectrlc Supply Co.
Greeley* Co., E, S..
Knapp Electrical Works.
Monitor Electric Co.
W. R. Ostrander & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stanley & Hall.
Wollensak, J. F.
Western Electric Co.

Bells, Magneto.
Central Electric Co.
Empire City Electric Co.
Greeley & Co.. E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Star Electrii Co.
Western Electric Co.

BeltiDv.
Bvana Friction Cone Co,
IresoQ, Chaa. L.

Beltins—continued.
Jewell Belling Co.
Chas. Munson Belting Co.
Mason, James H.
N. r. BeltlnE & Packing Co
Page Belting Co.
Schieren & Co., Chas. A.
Shultz Belting Co.

Boilers.
Abendroth & RootMfg. Co.
Hazelton Tripod Boiler Co.

Books Klectrical.
Electrician Publishing Co.

Bnrslar Alarms.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western 31ectric Supply Co.
Greeley & Co., E. 8.
Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Oatrander& Co., W. K.
Partrick & Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See wire Insulated.)

Cable Electric (See Wire Insu-
lated), Copper, t>lheet and Bar.
Roebling's Sons Co., John A.
Standard Underground Cable Co.
Western Electric Co.

Carbons. Points and Plates.
Brush Electric Co.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Globe Carbon Co.
Bjiapp Electrical Works.
National Carbon Co.
Standard Carbon Co.
Western Electric Co.

Cars, Electric Railway.
Stephenson Co., John

Clntclies, Friction.
Hill Clutch Works.

Cunstrnction and Bepairs.
Bain, Foree.
Electric Construction & Supply Co.
Knapp Electrical Works.
McLaughlin, Jas.
N. W. Thomson-Houston Co.
StiiE, E. D. & Co.
Western Electric Co.

Contractors. Electric I^i^ht.
Ensine Plants and Electric
Bauways.
Brush Electric Co.
Edison General Electric Co.
Electric Merchandise Co.
H. H. Humphrey.
McLanghlin, Jas.
National Conduit Mfg. Co.
Northwest Thomson-flonston Co.
Pond Engineering Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghuuse Electric Co.
Western Electric Co.
Western Power Construction Co.
White, R. T.
Woodbrldge & Turner.

Copper Wires and Tapes.
American Electrical Works.
Ansonla Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Kuapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Phillips, Eug. F. Electrical Works.
Roebling's. Jno. A. Sons Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arm8.
Ceatral Electric Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holmes, C. H. &Co.
lUtuois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Cnt-ontts and t^ivitclics.
Alexander, Barney & Chapin.
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Illinois Electric Material Co.
Partrick &Caiter.
Paiete, H.T.
Southern Ebctrlcal Supply Co.
St. Louis Electrical Supply Co.
Star Electrlx Co.
Union Hardware Co.
Van Nuia.C. S.
Western Electric Co.

Dynamos.
Brush Electric Co.
Bain, Foree.
Colburn & Co., I. W.
Continental Djnamo Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co,
United Electric Traction Co.
U. S. Electric Lighting Co.
Western Electric Co.
Westlnghouee Electric & Mfg. Co.

Electrical Instruments.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley* Co.,E. S.
Partrick & Carter.
Queen & Co.
SUr Electrlx Co.
Stiff, E. D. & Co.
Western Electric Co.
WeatoQ Blectrlcal Instrument Co.

Electric Railways
Edl9on Gentjral Electric Co.
ThomgoD-Honaton Electric Co.
United Electric Traction Co.
WestlDghoune Electric & Mfg. Co.
Woodbrldge & Turner.

ElectToliers and Combina*
tlon Elxtnres.
BagEOt, E.
Bleckert & Nelson.
Great Western Electric Supply Co.
Sawyer-Man Electric Co.
Thomson-Houston Electric Co.

ElectrO'Platins machines.
Brush Electric Co.
Colburn &C0..I. W.
Edison General Electric Co.
Thomson-Houston Electric Co.

Ensines, Steam.
AUlB &{:o., B. p.
Ball Engine Co.
English Morse & Co.
Ide & Son, A. L.
Noye Mfg. Co., Jno. T.
Taylor Manufacturing Co.
Triumph Compound Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrical SujiplyCo.
Knapp Electrical Works.
Partrick & Carter.
Stiff, E. D. & Co.
Western Electric Co.

Friction Cones-
Evans Fricilon Cone Co.

Gas liisbtins: Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Western Electric Co.
WoUensak, J. F.

Grcneral Electrical Supplies.
Alexander, Barney & Chapin.
American Electrical Works.
Ansouia Braes & Copper Co.
Automatic Switch Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electric Merchandise Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Stanley & Hall.
Star Electris Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stiff & Co., E.D.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuis, C. S.
Western Electric Co.
WoUensak, J. F.

eiobes and Electrical Glass-
Tvare.
Great Western Electric Supply Co.
Phcenis Glass Co.

Herd Bnbber for Electrical
Purposes.
Butler Hard Rubber Co.

Insulators and Insnlatlne
aiateriais,
Alexander, Barney & Chapin.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City Jilectric Co.
Fibrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric SupplyCo.
Interior Conduit & Insulation Co.
Koapp Elpctrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Insulated Wires and Cables
jtlagDCt AVire.
American Electrical Works.
Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit & Inanlating Co.
Interior Conduit & Insulation Co.
India Rubber & Gutta Percha Insu-
lating Co.

Jonee Bros. Electric Co.
Knapp Electrical Worke.
Monitor Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Sap^y Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Journal Bearings.
Eureka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Braes Works.

Lamps, Incandescent.
Alexander. Barney it Chapin.
Bernstein Electric Co-
Brush Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E.S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.

Iiamps, Incandescent—Con td
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

loathes and jUachlne Tools.
W. F. & John Barnes Co.

iUagrnet IVire.
(See insulated wire.)

nodical Batteries.
Fletcher & Fletcher Electric Co.
Partrick & Carter.

Mica.
Eug. Munsell & Co.

Slinine Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-Hooston JSlectric Co.
WeBtlngkouse Electric & Mfg. Co.

motors.
Bain Foree.
Erneh Electric Co.
Easier Electric Motor Co.
Connecticut Motor Co.
Crocker-Wheeler Motor Co.
C. & C. Electric Motor Co.
Edison General Electric Co.
Elektroc Manufactnring Co.
Fort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
U. S. Electric Lighting Co.
United Electric Traction Co.
Westinghouse Electric & Mfg. Co.

Oils.
TauBsig, S.

Oil Cups and Brass €}ooda.
Powell Co., Wm.

Patent SoUcitors.
Brown, Prank P,
Barton, Geo. P.

Fins and Brackets.
Central Electric Co.
Electric Supply Co.
Electric Merchandise Co.
Great Western Electric Supply Co
Holmes C.H.& Co.
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co,
Electric Mercnandiee Co.
Great Western Electric Supply Co
Holmes C. H. & Co.
Illinois Electric Material Co
Mllllken & Co.

Publishers Electrical.
Electrician Publishing Co.

Posh Buttons.
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Dlinoie Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Union Hardware Co.
Western Electric Co.

Bailways Electric.
iSee electric railways.)

(Apeaktug Tubes.
Central Electric Co.
Electrical Sapply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W, R.
Western Electric Co.
Wollensak J. F.

Speed Indicators.
Queen & Co.

Tapes, Insulating.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Sapply Co.
Great Western Electric Supply Co.
India Rubber & Gutta Percha In-
Bulatlog Co.

Illinois Electric Material Co.
Oaonite Co.
Western Electric Co.

TelesraplL Apparatus.
Bunnell&Co., jT H.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric SupplyCo.
Greeley & Co., B. 8.
Jones Broe. Electric Co.
ICnapp Electrical Works.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works.
Western Electric Co.
Writing Telegraph Co.

Telephones, Electric.
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain. Foree.
Ceatral Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.
Knapp Electrical Works.
Queen & Co.
Western Electrio Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
Edison General Electric Co.
Peckham Street-CaiWheel&AxleCo
Stephenson Co , Jno.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghouse Electric & Mfg. Co-

Turbine Wheels.
Dayton Globe Iron Works.
Stilwell & Bierce Mfg. Co.

Wire. Bare.
American Electrical Works.
Ansonla Braes & Copper Co.
Central Electric Co.
Electrical Supply Co.
Electric Mercnandiee Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Knapp Electrical Works.
PartaricK & Carter.
Soebling's Sons, Jno. A. Co.
Western Electric Co.
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* THE TVATIOlVA^Ilj CAItBOI^ C^
CleTrela<n.d., Olnio.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS and BATTERY MATERIAL.

Electric Specialties.
WE MAKE

Electric Supplies Under Contract.

lljB^TTEHXjIll

::^,MpdU****)

PRICE154: I.J

BUSIER MFC, Cli;

Have You Seen It?
MEAT. CLEAK.

.A.l-v«7-a,ys Xl.eetca.7- for XJa&.
Especially for Grenet Medical and

Bichromate Plunge Batteries.

Box making l-pint solution. Price I 5c. Postpaid.

IiIBEBAIi DlSCOiriKT TO THB TBADE.

BUBIER PUBLISHING CO., Lynn. Mass.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts
Will Use eyz, 8 or 10 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO,

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEX CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OF PDRK WATER NECESSARY TO CHARGE IT.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR 'iliS^StiTI^lTS^ MEDICAL USES

For Ctrcalars and Price Llbta iipplv to Principal Office

CROSBY ELECTRIC CO.,
87 and 89 South Fifth Avenue, NEW YORK.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

MANrFACTlUlKRS OK

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, P ower and M etallurgical Purposes.

ADVANTAGEB CI.AIMEI>:-1. Solidity of Construction, together wlih good

workmanship, therefore smooth-running »nd durable. 9. CoTCred IStrnctnre, theietore pro-

tection rrom e.xteroiil Injury. 3. Partu Constracted SepOPatelF. therefore all easily re-

niovublo and acceesihie lor attention or repair. 4. Antomatic linbrlcation. Jonrnai.
rannlns In oil, therefore waetea no oil and requires Utile attention. 5. Current Wenerateo
with Least li^parklne, therefore small wear of hruehes and commutator. ©. nio l^oatterlnff

of Ijines of Force, therefore high efHclency and no attraction of plecea of Iron, and no mag-

netizing of watchee and compasses.

AGENTS: BOSTON. Mass., Holtzer-Cabot Electric Co-, i" A",* St^
'WII.KESBA.RRE:, P.x, a. C. Robertson & Co., 51 W. Marltet St.—BAl.XIl»IOICfc,
Md., Electric Construclion & Mfg. Co., 108 N. Eulaw St.—AUOUSTA, Ga., W^Edward
Plait, 708 Broad SI.-ATl,Ar*TA, Ga., Jos. S. Coolt & Co., 8 W. Wall St.—rOBX
WOBTH, Tex.. |. ]. Harrell.—CLETELAND, O., Cleveland Electrical Mfc Co^ 832

Sheriffs!.—BETBOIT, Mich.. Marltle Engineering Co., 133 Jefferson Ave.—ST. PAUli,
Minn., C. J. Thomson, 320 Roberts St.—NA8HVIE.1.E, Tenn., J, W. Braid, 207 Union St.

OENTEB, Col., L. C. Rice, 1762 Blake St.
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#^1 ww/-%
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ELECTRIC
/wr:H:.

%/rcii*n^^
}

Makers of the Gboicest Electrical Supplies.

ELECTRIC SHADES
IBf LAKGE VARIETY.

OPAL SHADES,
ETCHED SHADES,

OPALESCENT SHADES,
COLORED SHADES,

A.T^m*—'

11

FINE LINE OF

ELECTRIC AND COMBINATION

ALL ARTISTIC TASTES.

IMPROVED LAMP-CORD ADJUSTER.

WE HAVE THE MOST RELIABLE

SAFETY DEVICES,
MAIN CUT-OUTS,

BRANCH G UT-O UTS,
WOOD ROSETTES,

HORSESHOE CUT-OUTS,
PORCELAIN ROSETTES,

FUSIBLE PLUGS.

WHAT COULD BE SIMPLER OR NEATER?

The Wire that gives Sk

The Highest Line Insulation,

SIMPLEX
^^

The Wire that Pays Best

^ife In the Long Run.

Why not use the Best?
We sell it entirely on its merits.

DO YOUR CEILINGS BLACKEN?

^tCS OOS'T 'SOU USE THE ONI.X

PBACTICAI. CUBE:

Cutter's E. L. Insnlator,

It keeps your ceilings clean, looks well,

and gives high insulation.

INSULATOBS
Of All Patterns and Sizes

in Quantity.

TAPE,
FIBRE,
HARD RUBBER.

GOOD FIGURES OH INSULATORS.

INCANDESCENT

LAMP COED,

Alili SIZES

COTTON OR SILK,

SOCKET BUSSIJSTGS
—AND—

BUBBBB TUBING.

SELF-BINDING CLEAT.

You draw the Wires Taut,
This keeps them so.

ALL OF OUR

W £3.^X1. W HiTiTi.

A SINGLE TRIAL WILL PROVE

IT TO YOU.

For the Choicest Goods at the Lowest Prices, Remember Our Address.
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IMMENSE STOCK!!
BOTTOM PRICES!!

Electrical Supplies
OF ALL KINDS.

THOMSON-HOUSTON

40S dB3l[40S SIJBXjES^ST s"r

OX7R POI«ICY:

First Class Goods, Small Margins and Quick Delivery.

Grimshaw White Core,

Holmes, Booth & Hayden's 'X. K."

Underwriters' Line Wire & Mapet Wires.

FULL LINE OF PORCELAIN GOODS.

"ELECTRIC BLOCK
, sibley street ST. PAUL,
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK.
1^

EQUIPPED WITH

"Peckham's Patent" Interchangeable Wheels, Safety Life Guards, Track
Brakes, Ice and Snow Scraper, Pendulum, Motor,

Hangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For Descriptive Circnlars, Price Iiists and Testimonials, Apply to

THE PECKHAM STREET CAB WHEEL& AXLE CO., ^w vo^k^:

ELECTRIX!
^'Nothing Succeeds like Success" and

judging from the way orders come pil-

ing in for the ELECTRIX Switches,

and other specialties, success expresses

it but mildly. We are away behind on
orders now, but have doubled our capac-

5 Amp. s. p. Switch, ity Iyi iji^ pust wcck and will catch up
soon.—Ask your Dealerfor our goods or write to us. O Amp. S. P. Switch.

STAR ELECTRIX CO., 1320 WALLACE ST., PHILAOELPIA, PA,

G. A. HARMOUNT,
MANAGKIt

MONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

Automatic Switch Co.,

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES.^
WESTEIiar AOKXT FOB

ALFRED F. MOORE
I tSTABLISIlEI) l--;0.

,

ELECTRICAL WIRES AND GABLES. -^'^:2

Electric Light. Annunciator and Olfue Wires. Incandescent and Battery'-ConlS; ^iri

fad, everv' kind of Wire known lo the Klcctrical^Trade. -' :''
.

No. 8 KEYSER BUILDING,

BALTIMORE, MD., U.S. A.

of tie

AUTOMATIC SWITCH.

I

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEND FOR CATALOeVE.
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EDISON ELECTRIC MOTORS.

IVOXICK.
REDUCTION IN PRICES!

A
Y

A
Y

H. P. LIST PRICE. PRICE TO PURCHASER.

%

2>^

$ 68.79 (no rheostat.)
1 06.85 (no rheostat.)
194.23 (including rheostat.)
321.85
506.85

(( <<

u

45 per cent, off list price.

$ 37.84
58.76

1 06.83
1 77.02
21S.11

SUBJECT TO CHANCE WITHOUT NOTICE.

Prices of larger sizes of motors furnislied on application.

Write for Circulars and Quotations to Nearest District Office, or any Electrical Supply House.

EDISON GENERAL ELECTRIC COMPANY.
MAIN DISTRICT OFFICES:

Canndinn Di^ttrict, Bank ofCommerce BIdg , Toronto, Can.
Contrnl ]>istriot, Rialto Rnildin;;, Chicago, III.

Gastern I>iMtrict, EdiHon Building, Broad fiitreet, Kcw Vork.
Bfen- Kitgland District, 38 Pearl SiMreet, Bo^iton, ItIa»(N.

Paciiic Coast District, llS Bnsh St., San Francisco, Cal.
Pacific SForthwest District, Flcischner BIdg , Portland, Ore.
Rocky ^tlonntain District Masonic Building, Denver, Colo.
Sontliern District, Cotton Exchange Bldg, Kew Orleans, La.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag*

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 Motors in actual operation.

F:A.N OXTTIf'ITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment 0I Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW EHGLAFD OFFICE, 63 Oliver St., BOSTON. PHIL5DELPHIA OFFICE, 38 S. Fonrtli St. CfflCAGO OFFICE, Phoenix Bnilding.

402 AND 404 GREENWICH ST.,
C. & C. ELECTRIC MOTOR CO.,

JOHN STEPHENSON CO.,
I^ns^ITETD,

XTElXr YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.

THE PRODUCTS OF THE

FIBRONE M&NUFAGTURINII GO.

^s/dl-A.^)^ OTJT OE"

WILL HEREAFTER BE SOLD SOLELY BY

ALEXANDER,BARNEY&CHAPIN
TZSIaZSPHONZ: BUIIaDING,
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National Electric Mfg. Co,
CEO. B. SHAW, General Manager,

Transformer System
OF INCANDESSCXSNT lalQHTIigG.

DIBECT GIJKRENT AUTOMATIC OXSIAMO-CAPACITV 500-10 C. P. I1AMP8,

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS

HighestEfficiency,
MECHANICALLY AND ELECTRICALLY.

We guarantee its operation and

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
-FOR

LIQHTINQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWING AGENTS:
BAKER, 3ALCH & CO., Gen'l Agts Seattle, Wasliinglon.

THOMAS WOLFE, Souttiwestern Agt Union Depot Hotel, Kansas City, Mo.
LITTLE, McDONVLD & CO., Gen'l Agts 141 East Seneca St., Buffalo, N. Y.

METCALF REED & CO., Western Ag's 1517 Larimer St., Denver, Colo.

SIMPSON DAVIS ELECTRICAL CONSTRUCTION CO. . . Winnipeg, Manitoba.

NAIIONAL ELECTRIC MFG. & CONSTRUCTION CO.,

Tower Building, No. 50 Broadway, New York City.

CHAS. M. BLANCHARD, Agent Girard Building, Philadelphra, Pa.

L. N. COX, Agent 16 Filtti St., S. E. Washington, 0. C.

W. N. GRAY, Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PinSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St. Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO.,

History Building, 723 Market St., San Francisco, Cal.
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CENTRAL ELECTRIC CO.,
GENERAL DEALERS IN ELECTRICAL SUPPLIES,

INCLUDING

ELECTRICAL RAILROAD, TELEGRAPH, TELEPHONE AND
ELECTRIC LIGHT GOODS.

116 A 118 FBAHKLIN STREET, - - CHICteO.

G-EUERJLL IZSTESXERIT JLG-ENTS
-r-on-

-.A.Zia-33-

IMPROVED GANDEE WIRES.
These Wires are so well known to the trade that convincing

arguments are not necessary. Everybody knows what they are.

Send your orders to us when you want the greatest Moisture and

Acid-proof, or the King of Weatherproof Wires.

CENTRAL ELECTRIC CO.,
Jf6 & J 78 Frank/in Street, CHICAGO.

Connected by Private Wire with Postal-TelegrapFi Cable Company.
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Do You Know Why It Is

That the "A. B. C." Incandescent

LAMP
Is Superior to Others?

A Trial Will Show
You the Reason.

We Can Prove It.

ABC

ALEXANDER. BARNEY & GHAPIN

GENERAL ELECTRICAL SUPPLIES

p

p

TELEPHONE BUILDING,
20 Cortlandt Street, NEW YORK

Vertically -Adjustable Dynamo Support.

sM M5 tdnt. !n3

Patented August 13, 1890. For full description see

article in Western Electrician of September
30, 1890, or Patent Specifications 434,011.

The Best and Cheapest Adjustable Support

In Stations where Dynamos must be placed

either above or below the power. In use exclu-

sively in the Chicago City Lighting Stations.

Will license users to manufaciure the apparatus
on royalty, or will sell the patent outright.

CORRESPONDENCE INVITED.

Manufactured and for SaleTby

THOMAS WRIGLEY, 85 Fifth Avenne, CHICAGO.

AUTOMATIC
^|)JQ|||£BALLCUT OFF

Standard.

Cross Compound.

Triple Expansion.

Tandem Compound

SELLING AGENTS:
C. R. VINCENT & CO.,

15 CortlanJt Street, NEW YORK.

J. W. PARKER.
38 So. Fouith Street, PHILADELPHIA, PA.

COOLEY & VATER^
224 Wssliington Avenue, MINNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Home Insurance Building, CHICAGO, ILL

WILLIAM T. BONNER,
618 New York Life Insurance Building,

OMAHA, NEB.

ENGINES for Electric Railways and Electric Lighting.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.
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THE United States Electric Lighting Co.,
(THE WESTINGHOUSE ELECTRIC COMPANY, Lessees.)

ARC AND INCANDESCENT ISOLATED ELECTRIC LiCHT PLANTS.

^lEW U. S. MOTOR.

t

More than 1000 Plants in operation in Factories, Hotels,

Office Buildings, Theaters, Etc.

MOTORS -eENERATORS
Direct Current GENERATORS and MOTORS for aU purposes,

1-8 H. P. up to any power required, and at any
required E. M. F.

Superior in Design and Worlciansliip, and Dneqnaled in Efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

GENERAL OFFICES: EQUITABLE BUILDING, - - 120 BROADWAY, NEW YORK.

INCANDESCENT

To Fit any Socket.

Excelling all others in Life,

Maintenance of Candle-
Power and Efficiency.

THE BEST IS

General Electrical Supplies
of Superior

Designs and Finish.

LAMPS.
FROM 8 c. p. to (50 c. p., AND

ANY VOLTAGE.

Even Diffusion

of Light by
twisted filament.

THE CHEAPEST.

Send for our
CATALOGUE

of Aug. 1, 1890.

510-534 West 23d Street.

NEW YORK.
620 Atlantic Avenue.

BOSTON, MASS.
217 La Salle Street.

CHICAGO, ILL.
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INCANDESCENT and ARC LIGHTING

and MOTORS.
Isolated Lighting a Specialty.

H.H.HUMPHREY,
1034 Xew Tork l.lfe Bolldine

Conlraaloi: a:i<l HUAUI MFR
ConauIUDC illectiical Engineer. UmHnni ntU'

WATs&BousE ARC mum
FOB SALiB OR KXCUAKUK.

Complete Ontflt. - Hare Opportunity.

ADDRESJ,

NEWARK ELECTRIC LIGHT and POWER CO.,

THE E. S. GREELEY tt CO.
GENERAL ELECTRICAL SUPPLIES,

S and 7 OKV HT.. XEW VORK.
ELECTRICAL MEASUREMENT

Instruments and Batteries of
the Very Highest Grade,

Fredlloa ind CoBatiBC7, QuilUy ud Finlih, the

Best la the World.

CatAlogne of Standard Test iDslramenla
farnlelrod upon application.

Illustrated Circular

of Lamps and
Lamp

Novelties

upon

Application.

MINIATUR£ INCANDESCENT LAM

DUST-PROOF BELLS.
None Gennine Without the Washer.

Stanley ^ Hall,
(Formerly HAZAZEB & STASII.EY,)

32 and 34 Frankfort St.,

PATENT

LEATHER BELTING

Rniis more Slack than
llnperforated Belts, hence
adapted to uneven power
of Electric Railways and
for Electric Power in Uen-
eral.

CHAS. A. SCHIEREN <fe CO.,
Also New York, Boston,

rhilndelplila.

PATENTEES AND SOLE WANUFACTOBBRS,

46 SOUTH CANAL ST., CHICAGO. ILL

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever offered. A
large variety o£ ranges to meet the

requirements of all kinds of work.

Senl for llWrated Gatalope.

ADDBESS

WESTON ELECTRICAL INSTRUMENT CO.,

114 & 116 William Street, Newark, N, J,

THE THING for Electric Railways. CANVAS JACKET" FEEDER WIRES.
INDESTRUCTIBLE PATENT TTVOVElSr INSULATION.

POLES. POLES.

ELECTRIC
LIGHT SUPPLIES

ELECTRIC
RAILWAY.

MDRRAY "v^-""" TROLLBY SWITCH.

CUSTOMERS REPORT:
''The Switch is a complete snccesa and we caiiDOt see

where it can be improved. "We have not had a trolley come
off at the switch point or fall to take the right way.'"

sa.d to; teripin. tir..te. THE ILLINOIS ELECTRIC WHTE8HL CO.. 339-341 Rookery BIdg., CHICAGO.

THE TUBES or THE IINITERIQR CONDUIT li INSULATION CO.
|K|vp|«|M|« nnkinillTO( indorsed by the leading Electricians, Electric

IIMIrnlllK 1.UN Hill I X-^ Light Companies, Wiring Contractors, Architects,
lillklllUll UUI1UUIIU( Builders and Board of Fire Underwriters.

UNDERGROUND CONDUITS

ARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS.
Are equally successful and afford Cheap-

ness, High Insulation and Durability.

A simple solution of the Wiring Problem for Public Buildings, Residences,

Factories, Station Work, Cars, Underground Feeders, and

in aU places where Insulation is required.

For Catalog-lie, Frice I^ist and. Oeneral IrLforrn.ation., J5i.<a.d.ress

INTERIOR CONDUIT <te INSULATION CO.,'^ "^ it^^%%t^^^:^^^

mn umm co,

PUSH-BUTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

PAISTE PSt CUT-GUT
ROSETTE.

DOUBLE POLED.

CAP EASILY DETACHED.

ARTISTICALLY DESIGNED.

H.r.

A contact of 10 amp. is guar-
anteed bet^ween cap contact

arms and binding strips on base
block.

PAISTE, 12th and Market Sts., Philadelphia, Pa.

Kept in Siocit and tor Sale by til Prom'neni SuDDhl Sousit.

CBARlfSMUNSON.t'REsr.

fBANKGMOSSfSECY &TREAS.

'. C?

PlTTSBUF^GH . (fV^Vi/^TTk^3XfS^ SanFrANGISGO.

NJ\/YoRK. ^atlLr^fljrVi New Orleans.

r 28.30,32.34 & 36. S. CANAL SI.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

P.*B.i

INSULATING COMPOUNDS,
RMATURE VARNISH,
SULATINC TAPE.
SULATINC PAPERS,

MANUFACTURED ONLY BY

The Standard Paint Co.,
NEW YORK, N.Y. 69 MAIDEN LANE.
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The Columbian Belvedere,
The inventive genius of American arctiitects

has been engaged during the last year in the

formation of plans and designs for novel features

in connection with the Columbian Exposition at

Chicago in 1S93. Many unique and attractive

enterprises have been prepared. Probably the

most elaborate project contemplated in this line

is the erection of an immense steel edifice, a

view of which is shown in the accompanying
illustration. It is expected this structure will

occupy the same relation to the World's Fair of

1893 as the Eiffel tower to the Paris Exposition,

for while no attempt will be made to imitate

the French engineer's plans, the structure now
under consideration will be more than a huge
tower. It will combine many novel features,

and as it will be located in a prominent posi-

tion on the Lake Front, it promises to be one of

the chief attractions

at the Columbian
Exposition. The ob-

servatory on the top

of the structure will

be about 500 feet

high and will com-
mand an excellent

view of the city.

Passengers will be
carried to the top of

this observatory in

electric cars and ele-

vators operated by
electricity will be
provided. There
will also be a wind-

ing carriage drive,

forming a boulevard
three miles in length

and thirty- five feet

wide. The boule-

vard, electric rail-

ways and elevators

will all command an
excellent view of the

spacious court in the

center of the structure

which will be ar-

ranged with all the

skill of the landscape
gardener. Flower
beds, shrubbery and
shad}- walks m this

inclosure will add much to the attractiveness

of the place. Again at the top there will

be a boulevard "so wide," as the projectors

describe it, "that there can be no crowding
of carriages, pedestrians or loungers." There
will be plenty of room for all. One of the

great annoyances at the Eiffel tower was the

failure of the management to provide ample fa-

cilities for transportation, visitors being obliged

to wait for hours before ascending the tower.

Music in an elaborately arranged and spacious

concert hall will be one of the chief attractions.

The restaurant feature of the project will be some-
thing unique as well as complete. There will be
three of these restaurants in one end of the top

building. One will be conducted on the Ger-
man plan, one on the French plan, and one on
the American plan; that is, at each one of these

restaurants a certain style of cooking will pre-

vail.

Electricity will play an important part in

this immense undertaking. In addition to the

inclined railroad and the elevator operated by
electric motors there will be many other novel

electric features. As will be seen from the sketch

of the building electric lights will be profusely

distributed and used for decorative effects as

well as illuminating the spacious halls. The
boulevards will be brilliantly lighted by arc

lamps at night, also the grounds in the court and
about the building; there will be an electric

fountain and many novelties.

Preliminary steps have been taken toward
the formation of a stock company to construct

the building and already, it is said, over a mil-

lion dollars have been pledged to the enter-

prise. Many prominent capitalists are interested,

including some of the directors of the exposi-

tion.

The structure was designed by A. Cudell

and the plans were prepared by him. A. Gottlieb,

time service, which has become an established

and apparently an indispensable commercial
factor centering at the Naval Observatory, has
been a concerted attack upon the prevalent sys-

tem by a large number of observatories located

throughout the United States, the object being
to break up the system in order that time, which
is now furnished without cost from the Naval
Observatory, may be distributed and charged
for at these minor observatories as a means of

contributing to their maintenance."

THE COLU.MBIAN BELVEDERE.

consulting engineer of the exposition, will prob-

ably have charge of the work.

Electricity on Warships.

Commodore George Dewey, chief of the

Bureau of Equipments of the United States

Navy, in his annual report to Secretary Tracy,

makes the following comment on the introduc-

tion of electricity in the naval service: "The
lighting of ships of war by electricity, which was
inaugurated by this government, has now be-

come so essential that no warship is considered

complete which is not so lighted. Special at-

tention has been given during the year to the

subject of means of interior communication on

shipboard, and a telephone system is soon to be

added experimentally to other devices in use on

board one of the new cruisers. Night signaling

by electricity has also been and is still actively

under consideration. A most notable feature

in connection with the extensive telegraphic

Electric Lighting in Australia.

A handsomely appointed station is now in

course of construction at Melbourne, Aus-
tralia, for the New Australian Electric com-
pany. It will be the best equipped station

in the country, it is claimed. At present only a

_ portion of the station

has been erected.

When completed, it

will consist of four

machine and engine
rooms, each 160 feet

long by 62 feet wide,

and containing en-

gines of 12,000-horse
power, and dynamos
capable of supplying
200,000 10 c. p. lamps.
Steam will be sup-
plied from three rows
of boilers. The
smoke will be carried

off by three stacks,

each 180 feet high,

and 10 feet diameter
inside at the top.

There are three en-

gines in position at

present. Each engine
gives 330 effective

horse power, when
used non-condensing.
Steam is supplied
from two Babcock &
Wilcox boilers, each
of 250 net horse pow-
er, but capable of

supplying all steam
required for the three
engines. Oil is ob-

tained from three tanks, small pumps being
placed in convenient positions, and sight feed

lubricators are supplied on all the principal bear-

ings which are of exceptionally large size. Driv-

en by means cf twelve cotton ropes from each
engine are the 4,000 light alternators. These
machines weigh 11 tons each. The field magnets
are excited by means of three continuous current

dynamos, driven by means of cotton ropes from
pulleys fixed on the shafts of the altern-

ators.

All the machines are fitted on sliding rail beds
with screws to enable them to be moved back
to take up slack in the ropes without stopping
the engines. In addition to the machinery
mentioned, foundations have been prepared for

the reception of two horizontal engines, each
of 130-horse power, with grooved flywheels for

rope gearing. Each shaft will drive an alter-

nator for 1,000 lo-candle power lamps, and two
Thomson-Houston dynamos, each for 30 arc

lamps of 1,200-candle power.
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Weston's Temperature Compensator for
Electrical Measuring Instruments.
If the coils in electric measuring instru-

ments, as ordinarly constructed, are made of

copper wire, the variations in the resistance

which they offer due to changes in temperature
may be considerable. For instance, the resist-

ance of copper increases at the rate of about

two-tenths of one per cent, for every degree
Fahrenheit in temperature. If, therefore, an
elevation of five degrees in temperature occurs,

the resistance of the coil will be raised about
one per cent. Bearing this fact in mind the

advantage obtained by the use of Mr. Weston's
device will be appreciated. The essential parts

of the regulator are a thermometer and a

variable series of resistances as shown in the

illustration. In order that changes in tempera-
ture may be readily observed, the thermometer,
which is provided with an elongated bulb, is

curved and fastened, as represented, against

the e.xterior of the coil in the instrument.

The bulb is held firmly in place by a small

clamp or strap. The thermometer-tube is bent,

as shown and arranged upon the scale plate

parallel to the scale markings. By means of

this thermometer the temperature of the coil is

shown upon the same scale-plate as the regular

indications of the instrument.

The series of the variable resistances is inter-

wkston's temperature co.mi'Ensator for electrical
measuring instru.ments.

posed as represented in the diagram, in the cir-

cuif. of the coil of the instrument. The contact-

plates of the resistance coils are marked to corres-

pond to the thermometer-scale. Thus one con-

tact-plate is marked "30" to correspond to the 30-

degree mark of the thermometer, and another is

marked "40" to correspond with the 40-degree
mark, and so on. When the arm is placed on
the first contact-plate to the left it will be evi-

dent that the current in the instrument then
passes through all resistances. The operation of

the regulator will now be easily understood.
Let It be supposed, for illustration, that at

the start the arm is on the first contact-plate to

the left. Now, suppose the heat of the coil

augments so that the thermometer shows a

temperature of 65 degrees. This means an in-

crease of resistance in the coil due to the 65
degrees difference in temperature. In order to

compensate for this the switch arm is moved
around until its contact-spring re^ts as shown in

the cut, on the plate inarked 65 degrees. .Seven

resistances will thus be thrown out of the circuit,

and as each resistance corresponds to the in-

crease of resistance in the coil due to the ele-

vation of 5 degrees of temi)erature, it follows

that by throwing out seven of these resistances,

we have exactly compensated for the increased
resistance of the coil due to its augmented
heat. In practical operation, therefore, it is

simply necessary to note the indication of the
thermometer and place the arm on the contact-
plate mark correspondingly to that indication,

in order to keep the resistance of the circuit in

the instrument uniform. It will be understood,
of course, that the scale of temperatures here
given is purely arbitrary, and that the number
of contact-plates may be increased or diminished
in number as desired, to correspond, for

example, to every 10 degrees change, or for one
or even for a fraction of a degree of change.

Combination Fire Alarm and Call Bell.

The accompanying cuts illustrate a device
combining a fire alarm and call bell for use in

residences, apartment houses and hotels. In
Fig. I the complete device is shown. When the

Electric Transmission of Power at Red
Cliff, Colo.

About twenty-five miles beyond Leadville,

following the line of the Denver & Rio Grande
railway, is the Eagle River Canon. At the very
heart of the canon is Red Cliff, the principal

station and county seat of Eagle county. At this

place, the sides of the canon are very straight,

and in many places almost perpendicular. Above
Red Cliff, about 2,000 feet, is the town of Clil-

man, on the mountain tops, among the clouds,

at an altitude of about 11,000 feet above the sea

level. Here, perched on the sides of the sheer

COMBINATION FIRE-ALARM AND CALL BELL. FIG. 3.

temperature in the room rises above that indi-

cated on the scale the alarm is sounded and con-

tinues until the circuit is opened. The device
is very sensitive. The working of the mechan-
ism is shown by the dotted lines. The clock

alarm mechanism is back of the thermostat, and
can be readily wound up. The call bell attach-

ment can be introduced in connection with this

device. Fig. 2 represents a closed circuit ther-

mostat, and Fig. 3 shows an open circuit ther-

mostat. The devices are manufactured by the

cliff, are several of the richest mines of gold and
silver in Colorado.

Directly opposite Oilman, on the other side

of the great canon is a mountain stream, called

Fall River, which, rising in the mountains of the

Holy Cross, comes roaring down the rocks and
enters the Eagle River at the bottom of the
canon.

The Fall River Electric company was organ-
ized to utilize this natural power, with a view of

supplying the mines with power and light. The

electric TRANSMISSION OF POWER AT RED CLIFF, COLO.

J. \V. Day Hardware Manufacturing company,
Chicago.

The annual convention of the Ohio State

Tramway association was held at Columbus, O.,

Nov. 19. A report of the meeting will be pub-
lished in the next issue of the Western Elec-
TklClAN.

accompanying cut shows the pipe-line which
brings the water into the rocky canon. The fall

of the water is equivalent to 500 feet perpendic-
ular, and it strikes with enormous force the

buckets of the water-wheel as shown in the

view.

The wheel drives the electric generators from
which the electric current is conducted to the
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mines, up the steep sides of the rocky cliff. The
power thus transmitted is used in the mines for

hoisting, pumping water, running concentrators,

and for furnishing light. This method of trans-

mitting power is found to be much more eco-

nomical than the use of steam. The cost of

conveying coal up the side of the mountain on
the backs of mules, makes the use of steam ex-

pensive.

It is also difficult frequently to secure water
to be converted into steam in mines. By the

use of electric motors the difficulty attending

The dynamo, engine and boiler rooms are in

the rear of the offices and are separated from
them by a brick wall The floor of the dynamo
room is made of asphalt and special precautions
have been taken to guard against fire in the
boiler room. The roof over this portion of the
building is supported by 70 foot girders.

There is a basement ten feet wide under each
side of the dynamo and boiler rooms, in which
are arranged the steam pipes, water pipes and
conductors.

The steam plant at present consists of two

light dynamos of the Edison type, and to the
small engine two 900 light machines. The plans
provide for the installation of machinery of 15,-
000 lights' capacity, but should this be insuffi-

cient to supply the requirements of this district
the capacity of the station can be increased by
the substitution of larger engines and dynamos.
This can be done without any trouble, owinc to
the absence of pillars in the dynamo and engine
room.
The arrangement of the dynamos, engines,

boilers and the disposition of the steam

the use of fuel and water is done away with,

and the cost of power is considerably reduced.

The Hawkeye Electric Jfanufacturing company
of Davenport, la., furnished the generators and
electric motors.

Chicago Edison Company's New Station,

The Chicago Edison company has erected a

new station to supply incandescent lights in the

aristocratic district on the South Side of Chica-

go. The new station is on Wabash avenue,

near Twenty-seventh street, and will be known

CHICAGO EDISOX COMPANY S NEW STATION.

Heine safety boilers, 375-horse power each.

They were specially constructed by the Heine
company according to specifications of the Edi-
son company. These boilers were built for a

working pressure of 160 pounds, but at present

they will be run at 130 pounds' pressure. This
is a departure from the regular practice in Edi-
son stations and it is asserted that this will be
the first plant to use as high pressure as 130
pounds. For this reason special care has been
exercised in the construction of the steam plant.

In order to preclude the possibility of a shut

down a duplicate system of main steam piping

piping is shown in the accompanying illustra-

tions.

As already stated, the station is located in a
residence district and is the largest plant sup-
plying incandescent lights outside the business
district of the city. The territory to be supplied
from this station is very large. Already twelve
miles of tubing have been laid and before the
plant is started it is expected four more miles

will be completed. The residents of the dis-

trict have shown their appreciation of the en-

terprise displayed by the Chicago Edison com-
pany and already wiring has been completed for

as Edison station, number 2. The building is

constructed of brick, with an ornamental front,

two stories high, and practically fire-proof

throughout. It is 147 feet deep and 70 feet

wide. In front are the offices, those of the

superintendent and cashier being on the ground
floor. The supply department is also on this

floor. The meter room is on the floor above.
There is also a large room on the second floor

which will be fitted up for employes, where
they will find all the electrical publications and
practical works on electrical engineering. It is

the intention of the company to afford its em-
ployes every opportunity to secure information
that will prove valuable to them in their work.

CHICAGO EDISON COMPANY S NEW STATION.

has been introduced so that in case of failure

of one set another may be brought into use. By
this arrangement repairs may be made without
shutting down the plant. A 400 horse power
Berryman heater and two 7I2X4J2X10 duplex
Worthington pumps have been introduced. It

is the intention of the company to ultimately

install a second heater of 1,000-horse power ca-

pacity and sufficient boiler capacity for 20,000

incandescent lights.

The initial engine plant consists of one 150-

horse power and two 200-horse power JNIcIntosh

& Seymour compound condensing engines.

They will be run non-condensing, however.

Belted direct to the large engines are two 1,300

8,oco lamps. With the exception of 500 lamps
in an apartment house all of these are in private

residences. After January 1, when it is expect-

ed the plant will be started up, incandescent
lighting will prevail in fashionable South Side
mansions.
The entire work of construction of the station

and the installation of the machinery has been
under the personal direction of W. S. Church,
superintendent of the Chicago Edison com-
pany. No expense has been spared in the con-
struction, and everything will be done in the way
of keeping it up to a high degree of excellence.

Superintendent Church will have charge of the

station.
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Crocker-Wheeler Motor on a Catling Gun.

It is well known that the (latling gun, as ord-

inarily used in the United States navy, requires

considerable manipulation. Loading is effected

by turning a crank attached to the breech mech-
anism of the piece. .A.s this causes the barrels

to rotate, they are discharged one at a time.

Ten barrels are comprised in the piece, so that

for each revolution ten shots are delivered.

installed upon the ships of war. The engrav-

ings show clearly how the problem has been

attacked.

I'pon the left hand sid? of the breech of the

gun an open frame of generally rectangular out-

line is secured. Within this frame the motor is

placed. This motor is specially wound, and is

adapted for an electromotive force of eighty

volts, and a current of three to three and a half

FR I CROC! ER \MIEI LEr MOT R ON \ G \TLINC GUN

While one man turns the crank, if a continual

change of direction is needed, a second man
holding the tail stock may be employed in di-

recting and aiming the piece. While this char-

acter of manipulation is often required, and is

that by which rapid-firing guns should perform

the greatest execution, it has attendant difficul-

ties. The turning of the crank inevitably causes

the piece to oscillate and adds a second disturb-

ing element to the vibration due to the recoil.

amperes. In other words, the motor absorbs

about one-third of an electrical horse power.

Its efficiency, it is stated, is over ao per cent.

The arrangement of mechanism is as follows:

The spindle of the armature which runs hori-

zontally and at right angles to the a,\is of the

gun, carries a pinion which engages a large

gear wheel. This wheel is inclosed in the disk-

like case which is seen ne.xt to the motor by the

side of the breech. Its spindle is prolonged

FIG. I. TlIF ErrscoPE.

To overcome these difficulties was the object

of the mechanism illustrated in the cut. This
is a firing apparatus, which was devised by the
Crocker-Wheeler Motor company of New York.

Several requirements had to be kept in mind
in producing the design. The apparatus had to

be attached to the barrel of the gun so as to

move with it. It had to be out of the sighting

line, and it was necessary to dispose of it so as

not to interfere with elevation or depression of

the gun. The motor finally had to be adapted
for operation by the electric lighting plants as

across the end of the gun barrel, and carries a

worm at the end. This worm in turn gears into

a worm wheel on the working spindle of the gun.

By this means a double reduction in speed is

secured and the gun is operated at about 150

revolutions per minute, giving 1,500 discharges.

This rate is rather high for general practice and
can be considerably reduced.

A small switch is provided for turning the cur-

rent on and off. The artillerist, after starting

the motor, is free to swing the piece in any direc-

tion. This he can do without interference from

a second operator, and the gun is undisturbed
by the shaking due to the turning of the crank.

Between the motor and the large gear wheel
is a clutch by which the motor can be connected
or disconnected from the breech mechanism.
The crank by which the piece is worked by hand
under the former conditions is arranged for

rapid connection or disconnection. This pro-

vides against injury to the electric apparatus.

If the device becomes disabled, or if its connec-
tions are severed, the clutch can be thrown open
and the handle connected. The gun is then
ready for operation by hand. This change takes
only a few seconds. This application of elec-

tricity is of special interest as bringing the Gat-

FIG. 2. CROCKF.R.WHEELER MOTOR ON CATLING GUN.

ling gun into the rank of automatically fired ar-

tillery. The cuts are reproduced from the
Scicii/ijic Amcriciin.

The Episcope.
The electric light has been frequently em-

ployed by lecturers in connection with a stere-

opticon for projecting pictures on a screen. The
views are ordinarily merely the enlargement
of pictures on glass. In the accompanying cuts

is illustrated an ingenious contrivance for pre-

senting on a large scale directly from the object

the image of the surface of a solid mass. In
other words, where the episcope is employed
the image is projected directly from the object
itself without a previous preparation of slides or

other auxiliary appurtenances. The apparatus
was designed by Prof. Strieker at the Universi-

ty of Vienna, and is used by him to illustrate his

physiological lectures. The construction is very
simple and consists of nothing but a tube in the

shape of an elbow. Fig. 2, At the point C is

placed a powerful arc lamp, throwing its beams
on the object/./. The image of the object is

projected upon the screen Q\ by the lense L.
The success of the contrivance is due to the

FIG. 2. THE El'lSCOPE.

concentrated and powerful light from the elec-

tric lamp and its rellector.

This apparatus which was named the epis-

cope by Prof. Strieker is made large enough to

receive an object weighing as much as, and of

the same size as, a dog of twelve pounds. It is

used for showing the pulsations of the heart and
the functions of other vital organs. The small-

est particles are readily distinguished. The ap-

paratus is so arranged that the demonstrator

may manipulate an object as may be desirable,

his fingers appearing on the screen enlarged

many hundred times. The operator is thus en-

abled to point to the particular part to which

he especially wishes to attract the atten-

tion of the audience. In the cut is shown a

view of the brain just removed from the

skull. The cut is reproduced from Ucbcr

Land und Mcer.
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The Delany Battery Strip.

The accompanying cut illustrates the appli-

cation of a simple contrivance which was in-

vented by P. B. Delany of South Orange, N, J.,

to prevent the creeping of salts in the gravity,

Leclanche, and other primary batteries. The
device is simply a strip made of rubber cloth

and applied in the manner shown, to the inside

of the rim of the battery jar. One side of the

strip is covered with a sticky compound, and
when the strip is properly applied it will never

THE DELANY BATTERY STRIP.

come off the jar. The strip offers a mechan-

ical obstruction to the creeping salt which

masses underneath it and is re-dissolved in

the battery fluid each time that water is added

to the solution to make up for evaporation. All

waste and exhaustion of batteries by local action

by this means, it is claimed, is prevented, and

shelves are kept perfectly clean and dry. When
the strip is properly applied no amount of

washing or wetting will affect it.

National Electric Liglit Association.

. The "Prospectus of the National Electric

Light Association" containing the constitution

of the organization, names of the present officers

and members of committees and list of active

and associate members., has just been published.

There is appended a "Review of the Proceed-

ings of the Twelfth Convention," all of which,

it is stated, is published by order of the execu-

tive committee. Here is an abstract from the

review which, it is thought, will be read with

interest;

The strength of the association was put to a test at

once by the demonstration made by Mr. Barrett of Chicago,

regarding the paper on "Municipal Lighting" by Mr.

Francisco. Central station managers throughout the

country have been repeatedly put on the defensive and

badly hurt by the broadly published statements attributed

to Mr. Barrett and allowed to remain uncontradicted by

him. Such statements may have served his purpose well

in Chicago, to augment his political capital and assist

him in securing appropriations to spend, but they were

death-dealing instruments used skillfully to destroy invest-

ments in central stations all over the land. It is plain that

central station men cannot afford to let matters stand in

this attitude any longer. Mr. Francisco's paper placed Mr.
Barrett on the defensive- He boldly accepted the issue.

It is now in position to be fought out on clearly defined

lines each party knowing full well the meaning to him of

defeat. To Mr. Barrett defeat means loss of political

prestige only. To those who have investments in central

station plants, defeat means the depreciation of their in-

vestments to an extent that will make the aggregate loss

much greater than the entire cost of the plant owned by

the city of Chicago. If Mr. Barrett should succeed in

issuing a statement that on its face appears to sustain his

position, he will not thereby gain a victory unless that

statement shall be proven true under stress of the most
searching analysis and criticism to which it can be sub-

jected. He has boldly af&rmed that Mr. Francisco's

figures are not correct, and has pledged his word of honor

to this association that he will furnish to it a correct state-

ment. He has failed to do so, although his self-selected

time, within which he agreed to furnish the statement, has

long since passed. This is an issue of vital importance to

central station investments. Having brought the question

to its present position, this association will not place such

vast interests in jeopardy nor stultify itself by abandoning
the case. It will pursue the investigation to the finish,

not in a spirit of animosity toward Mr. Barrett, be it re

membered, but with a clearly defined and well considered

determination to foster and protect central station interests.

In doing this, the association reasonably e.xpects the sup-

port and CO operation of every central station company in

the United States.

The Southside Land and Improvement company, Rich-

mond, Va., made a successful experiment with its electric

railway, last week, and will immediately put all of its cars

in operation.

Electric Railways for South America.

The street railway of Buenos Ayres, Argen-
tine Republic, is to be converted into an electric

road. The line is owned by a Lond.>n syndicate

which has secured the services of Lester E.

Larned, of the Brush Electric Light company
of Detroit, to supervise the equipment of the

road. Mr. Larned will probably sail for England
ne.^t week, and thence will take a steamer for

Buenos Ayres. The street railway in the city

is S}^ miles in length. The first equipment of

the road will consist of fifty motor cars and fifty

trailers. All the apparatus and supplies will be
purchased, in all probability, in the United
States.

The syndicate proposes to install a large num-
ber of electric power plants for use in mines
which it controls in South America.

Chicago City Electric Light Plant.

The contract for furnishing electrical appa-
ratus for the South Side station of the Chicago

Electrical Display at the Baltimore Ma-
sonic Temple.

The Masonic fraternity of Baltimore, Md.,
has just concluded a very successful bazaar in

the Masonic Temple of that city. The temple
had been very gaily decorated, a fine orchestra

of musicians had been hired to entertain the

guests during the evening, and in addition the

management of the Brush Electric Light com-
pany of Baltimore had been prevailed upon to

make an electrical exhibition in the hall.

The accompanying cut is an illustration of the

display, which represented the characteristic

features of the Westinghouse alternating cur-

rent system. Besides the seventeen arc and
about 200 incandescent lamps which the Brush
company burned in the hall, the exhibit con-
sisted of a stage regulator, a Shallenberger

meter, an electric cigar lighter, which attracted

especial attention, and on the table in front

were two coils illustrating the Westinghouse
converter system. Two lamps at the top of the

rail in the front of the exhibit held a 250-candle

ELECTRICAL DISPLAY AT THE BALTIMORE MASONIC TEJIPLE.

city electric light plant, was awarded to the

Western Electric company of Chicago. The
contract calls for seven 60-light dynamos and
iSo double carbon arc lamps^ There will be
four low tension and three high tension dyna-

mos. The apparatus will be installed immedi-
ately, and the plant be in readiness by Christ-

mas day, when it is hoped electric light will be
furnished the South Side streets. The posts for

the electric lights have already been placed in

position, and everj'thing is ready for hanging the

lamps.

power alternating incandescent lamp each. In

the corner on the left hand side of the display

were shown several small batteries and an in-

duction coil. The attendant administered shocks

to visitors, who desired them, and thus a

good deal of amusement was created. The
lettering, the compass, the keystone and other

Masonic emblems were represented by incan-

descent lamps of various colored globes and the

effect of the entire exhibit was very beautiful

Over 50,000 people inspected the display, which

was the first of its kind ever seen in Baltimore.
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Chicagoans who are familiar with the amount
of vacant space on the Lake Front and have also

a knowledge of the great advancement made of

late years in the manufacture of electrical ap-

pliances, will wonder why it was ever planned

by the World's Fair directory to locate the

Electrical Appliance Building in a space which
would necessarily be so limited. There was a

time, and not many years ago either, when an

electrical e.vhibit meant a room filled with glass

showcases in which were displayed numerous
delicate instruments. Space for such a display

was then measured in feet and one large room
was, perhaps, all that was required. In 1S93 a

different state of affairs will exist. Even at the

present time we find electrical appliances of a

size that astonish those familiar with the art.

At the Centennial we found the electrical de-

partment covering a comparatively small area.

Later on at the Philadelphia electrical exhibi-

tion when the dynamo was still more or less a

novelty to many, a large building was found to

be necessary to protect the entire display. \Vhen
the immense strides which have taken place

since such expositions were held, are taken into

consideration, one is led to believe that the gen-

tlemen who are planning for 1693 are sadly

ignorant of the wants of the electrical frater-

nity. Put the electrical exhibit on the I^ake

Front along, perhaps, with numerous others and
what room will there be for the display of the

heavy machinery ? The directory seems to for-

get that one of the greatest features of an elec-

trical exhibition at the World's Fair will be the

electric railway and mining machinery. What
room will there be on the little strip of land in

front of the I,eland and Auditorium hotels, for a

number of power houses, tracks, tramways, over-

head construction, conduit systems and numer-
ous other appurtenances necessary to make a

creditable electrical display ? Does the direct-

ory suppose, too, that there will be no awaken-
ing of adjacent property holders when the

realization comes that the grandest and perhaps
the most attractive portion of the display will

embody electrical power houses and not neces-

sarily only an architecturally beautiful building ?

The remark made by Commissioner Mercer in

a recent interview will doubtless voice the sen-

timents of those who are not prejudiced lake

front enthusiasts: "There is no objection to an
electric light display on the Lake Front," said

the commissioner, "but the electrical appliance
building should not be there, and we will never
consent to it." It is earnestly hoped that the

directory will look well into this matter and not

make at the start a move that may handicap a

department which promises to be the most at-

tractive of the exposition.

In another column is given an abstract from
a review of the proceedings of the Twelfth
Convention, issued by the executive committee
of the National Electric Light association.

We do not know who prepared the synopsis, but
it must be conceded that it is a most remarkable
publication. The portion quoted elsewhere
relates to the spirited discussion which took
place at the last convention between M. J.

Francisco and Prof. J. P. Barrett, city electrician

of Chicago. It will be remembered that the

former in a paper read at the meeting called in

question the figures of the latter showing the

cost of ihe municipal arc light service in

Chicago. Subsequently, at one of the sessions

of the convention. Prof. Barrett stated emphati-
cally that his figures were correct and he
criticised severely Mr. Francisco's insinuations

that the facts had been wilfully misrepresented.
The upshot of the whole matter was the decis-

ion by the convention to allow Prof. Barrett to

prepare a statement setting forth his views, to

accompany Mr. Francisco's when published.

By this action the committee apparently deter-

mined to occupy neutral ground. It seems ex-

tremely singular, therefore, that in the synopsis,

just published, a most decided stand is taken on
the very question on which the convention
refused to commit itself. Prof. Barrett is un-

sparingly criticized, and insinuations similar to

those uttered by Mr. Francisco are expressed.
It is not our intention here to discuss the ques-
tion of municipal lighting, but simply to call

attention to the fact that in an official

communication the association discriminates

very decidedly between two members of

the organization. Every one, we think, will

look forward with interest to a statement by
Prof. Barrett presenting his side of the case.

A SHORT time ago the Western Electrician
published a letter from Gardner Sims, chairman
of the World's Fair committee on electricity.

Mr. Sims is thoroughly enthusiastic on the work
which the committee has to do, and in his letter

he suggested that as far as possible steam be
dispensed with throughout the great exposition,

and that electric motors obtaining current
from a huge central station be used instead. It

is generally understood that Mr Sims has a can-
didate for the office of electrician-in-chief for

the World's Fair in the person of W. J. Hammer
of New York. No one can question that Mr.
Hammer possesses the ability to make the elec-

trical section of the World's Fair successful.

He has a wide experience in connection with

expositions and his successful organization of

the Edison exhibit at the Paris Exposition is

recognized by the electrical fraternity every-

where. It must be said, however, that the ap-

pointment of Mr. Hammer would not be en-

tirely satisfactory to the fraternity in the West,
for the simple reason that he is not a resident

of Chicago or the West. It is the feeling in

Chicago, most certainly, that the appointment
should go to a resident of Chicago, audit is not

unlikely that the wishes of the local ftaternity

will be respected by the authorities of the fair.

" Electric Railways," was the title of the

paper by Theo. P. Bailey read at the last meet-
ing of the Chicago Electric club. The electric

railway is a favorite subject at the present time
with a large number of writers, but it is a per-

tinent fact that many of the articles which appear
emanate from men entirely unqualified by experi-

ence to discuss the topic. Mr. Bailey's paper is

doubly interesting on account of the author's ex-

tended experience in this particular branch of

electric work. Mr. Bailey has grown up, so to

speak, with the electric railway, and the success
which has attended his efforts in the exploiture of

the system issufificient indication in itself that the

writer would necessarily be well informed on the

details of the electric street railway business. As
a matter of course the subject is treated more
from a commercial than a scientific standpoint.

"There are," saysMr. Bailey, "at the presenttime
246 electric street railway plants either in opera-
tion or ready to be put in operation within a short

time." Now the question is not whether it is a

practical or a commercial success, but rather,

"How soon can you furnish the equipment for

our road, and what will it cost ?" When we
take into consideration the short time which
has elapsed since the electric road was unheard
of and glance over the few statistics given by
Mr. Bailey, one can but be amazed. "Two
thousand and twenty-four miles of track and
3,830 motor cars, requiring in the neighborhood
of 6,400 motors with a probable aggregate
capacity of 174,435 horse power, employing an
electrical generating capacity at the station of

about 94,880 horse power; ^ ^ nine hundred
and fifty-nine street railways in the United
States and Canada. Of this number 589 are

operated by horses; 49 by cable; 246 by electri-

city; 75 by steam." Such figures as these need
not be commented upon. In addition to the

above are given a number of interesting and
comparative figures relative to the amount of

capital invested in street railway properties and
the cost of operating roads by differeni motive
powers. As to equipment Mr. Bailey, appar-
ently, looks for no radical changes at present.

The development will be more in the line of de-

tails. The tendency at this time is, he thinks,

in the direction of longer cars, double trucks,

and heavier motors. With reference to the

selection of the steam plant, it is his opinion

that the horse power of the engine should be at

least 20 per cent, greater than the working
capacity of the generator. In touching upon
the question of inspection Mr. Bailey emphasizes
the great importance of employing men thor-

oughly competent to perform such work. "We
cannot overlook," he states in the latter part of

his article, "the fact that there are still some com-
plaints of excessive cost for repairs and main-
tenance of electrical apparatus, but I insist that

the responsibility for this condition does not

rest altogether with the manufacturers."
A word of comment here may not be amiss.

Those who have had experience with either

electric power equipments or electric lighting

machinery, will realize the force of the above
assertion. In the early days of the electric

lighting business, men competent to take charge
of a dynamo were hard to find, but the electric

light man is not such a rarity now. History

repeats itself, it might be said. The street

car companies are going through with the process

of educating men to handle a S)'stem which
although simple in its working is nevertheless a

mechanism with which the men are absolutely

unfamiliar. Until, then, the calling of the

motorneer or electric railway man, has become
as distinctive as that of, say, the gripman or the

horse car driver, it is not to be supposed that

the cost of repairs will be at a minimum or

that the companies will realize in the fullest

sense the many advantages of the electric system.
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Electricity in the Cheyenne Shops,
Union Pacific Railroad.

The headquarters of the motive power de-

partment of the Union Pacific Railroad were

formerly at Omaha. It became necessar)', how-
ever, to build a larger plant, and to locate it near

the center of the S3'Stem. Cheyenne, Wye, was
chosen as the new site on account of its location

and natural advantages. In the arrangement of

the machine shop of the new plant a number of

modern appurtenances were introduced. One
of the most important improvements is illus-

trated in the cut. This electric traveling crane

is the most novel feature in the shop equipment.

As represented, the crane is supporting a test

load of fifty tons of rails. The appliance trav-

els the whole length of the building, has a span

of 55 feet, and in general appearance looks like

similar cranes run by wire rope and pulleys. A
description of some of the details of this machine

will be of interest: The heavy iron I-beams which

before winding on, the chain passes three

times between this and the movable pulley

carrying the load. There are two brakes,

one for safety in case the other fails. On
the motor shaft is a small pulley, inclosed by
a strap held by a spring. This spring flies out

and allows the shaft to turn, but closes and
holds the load when the motion is stopped. For
the safety brake a cylinder containing a spring

works a ratchet brake in the same manner. The
entire crane is operated by five levers, one for

each motor, both motions of any part being ac-

complished with one lever by moving it in oppo-
site directions from the center. A lever at

center is in position of "no motion," and the

brakes are "on." Each motion is independent
of the others, and thus either trolley may be
used or both be used together. The crane is

rated at 40 tons' capacity, but was tested by rais-

ing a load of 50 tons of rails. It is used to lift

engines off their drivers. Its advantages in an

chine. The lamps are suspended from above,
and covered with wire cages. The three-wire
system is to be used. The cut is reproduced
from the Railway Master Mechanic.

Submarine Telegraphy.
The members of the department of electricity of the

Brooklyn InsUiUte were addressed on Xovember 14th,
by Herbert Laws Webb, who gave an interesting account
of the history and development of submarine telegraphy
ard also described in detail the practical operations con-
nected with the manufacture and laying of ocean cables.
The history of submarine telegraphy dates from the year
1 850, when a cable was laid across the English channel from
Dover to Cape Grisney. The line consisted merely of a
gutta percha covered wire which was submerged by clamp-
ing leaden weights to it at intervals of a few hundred feet.

This cable was put down to save the concession and only
lived a day, but served its purpose; in the following year
an armored cable was laid over the same route, and this

one is working at the present time, having been frequently
repaired but retaining much of its original material.
During the next few years cables were laid between Eng-
land and Ireland, Holland and other neighboring countries

ELECTRICrrV IN THE CHEYENNE SHOPS, UNION PACIFIC RAILROAD.

carry the 75-pound rail on which the crane runs,

are supported by wooden columns capped with
iron. On each side there are two 30-inch wheels
which are grooved to take the track. The two
crane girders, which are 4 feet apart, are

stretched between the supporting beams and are
united in the iron trucks carrying the wheels.
The two trolleys, weighing eight tons each, run
on a light track on the girders. There are five

motors used, one for the crane, as a whole, and
two for each trolley. The operator's cage, which
contains the switch-board, is suspended from
one end of the crane. By means of a sliding

copper tube, connection is made with two cop-
per wires from the dynamo. One motor, by
means of gear wheels, turns a shaft which runs
the length of and on the outside of the crane.

This shaft, by means of a pinion on each end,

turns a gear wheel on the axle carrying the

crane wheels, thus giving the motion of the
crane up and down the shop. Each trolley

works independently of the other, and there is

a motor on the side of each which runs the gear
for the traveling motion. On top are the motors
for raising or lowering the load. The brake is

worked by means of a separate small coil. The
trolleys have two pairs of iS-inch wheels 5 feet

apart, and each carries two a.xjji feet drums
which both wind or unwind simultaneously.

The fi-xed pulley is between the drums, and

erecting shop are evident. It was built in Mil-

waukee by the Shaw Electric Crane company of

that city.

In the machine shop building there are three

dynamos of 1,000, 250 and 2So-lisht capacity

respectively. Current to operate the crane is

drawn from this system.

It may be mentioned that the transfer table

between the erecting and boiler shops is run by
electricity.

The transfer table for the car shops will also

be run in the same manner as the other, getting

its electricity from a dynamo in the new engine

room. It is proposed to place here the two small

dynamos, 500 lights' total capacity, which are now
in the main engine room. They will furnish

electricity for the transfer motor and light the

paint, car, wood and freight car shops. This
change will be followed by the placing of a

3,000 light dynamo in the main engine room,
which, together with the one of 1,000 lights, will

run the crane and table, and light all the re-

maining shops and round houses, including the

offices and passenger station. The smaller dy-

namos will be run by a 5ohorse power engine.

The wires will be so arranged that in case of

trouble, or when desirable, electricity from one
system can be used to help the other.

The proposed system of lighting is well ar-

ranged, especially for the workman at his ma-

and also in the Mediterranean. In 1857 the Atlantic cable

was beeun and nine years later it was completed after no

less than three unsuccessful e.'ipeditions. involving the

sacrifice of a vast amount of capital. Mr. Webb referred

to the energy and perseverance displayed by Cyrus

Field, who took so keen an interest in the Atlantic cable

and by the engineers and contractors, and said that

Americans and Englishmen could but experience a feeling

of pride in recalling this gigantic and long continued battle

waged by their fathers aga-nst overwhelming odds and in

spite of widespread disbelief in the possibility of a success-

ful termination to the scheme.

The lecturer then described the method of manufacturing

a submarine cable and pointed out the vast improvements

that have been made in all the constituent parts of a cable

since the early days of the art. Some of the early cables

had a conductivity of only 50 per cent., nowadays 98 per

cent, is generally reached. In 1859 it was considered a

high insulation if the dielectric gave 125 megohms
resistance per mile at 75 degrees Farenheit. Today
specifications call for 350 iregohms per mile at the standard

temperature and this figure is considerably exceeded. The
specific inductive capacity of gutta percha cable has also

been lowered by nearly one-fifth. Great improvement has

also been effected in the outer protection of the ocean

cables, mainly by the use of homogeneous iron and steel

armor wires, and by the application of hemp and tape

soaked in preservative compound, the armoring being thus

protected frcm rapid corrosion.

The equipment of a modern cable ship, with water-tight

tanks for carrying cable submerged in water while on the

voyage, the machinery on beard, the method of stowing

the cable, the technical staff and various other details of

this interesting branch of electrical engineering were next

described.

i\fr. Webb then proceeded to deal with the important
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question of sur%*eyinfr the ocean bottom in order to select

a safe route for a cable. A great impetus was given to this

branch of the work by the introduction, in 1372. of the

method of taking deep sea soundings by means of piano-

forte wire. This innovation was made by Sir William

Thomson who first made a sounding with steel wire from

his yacht when cruising in the Bay of liiscay. The im-

proved form of Thomson sounding machines was described

in detail, and illustrated on the screen. The wire (No 22

iJ. \V. G.) is wound on a light iron drum to which brake

power is applied by a strap or cord, the strain being in-

creased as more wire runs out. In this way the drum
Slops the moment the sinker strikes the bottom soundings

being correct within one or two fathoms, For picking up,

the drum U geared to a small engine. With this machine

a sounding in say 2000 fathoms can be made in less than

one-sixth of the time employed by the old method of using

a hemp line.

To emphasize the imparlance of systematic surveys of

the ocean bottom Mr. Webb showed on the screen maps
of various parts of the Attantic. indicating that banks and

submerged mountains had been discovered where deep

water was supposed to exist; profiles of some of these

banks, so fatal to the life of cables laid across them, were,

also shown, the extremely rugged outlines of some of them
being plainly apparent. It was also pointed out that the

constitution of the sea bottom requires investigation as well

as the depth of water, materials having an injurious effect on

the armoring sometimes being found. For this reason an

analytical chemist generally accompanies a surveying ex-

pedition and analyses are made of any suspicious samples

of the bottom brought up by the tubes or sinkers.

Passing on to the operation connected with the actual

laying of the cable the lecturer described and illustrated

the method of laying a shore-end, the cable being hauled

OQ shore by a rope passed around sheaves anchored to the

beach and taken to the picking-up gear at the bow of the

ship, the cable being paid out over the stern. To avoid

dragging it over the bottom, large India rubber buoys are

lashed to the cable at intervals, and in this way it is

floated ashore, the lashings being afterward cut and the

cable allowed to sink to the bottom. The cable is buried

in the_beach and the end taken into a small cable but where
testing instruments are set up and from which communi-
cation is maintained with the ship while paying out cable.

During this operation an insulation test is maintained con-

tinuously, and any alteration in the electrical condition of

the cable is immediately detected. Signals are exchanged
every few minutes between ship and shore as a test for con-

tinuity. The routine work on board during the laying of

a long cable was described and various views of the paying-

out machiner)' were shown, illustrating the paying-out

drum which holds the cable and indicates the length paid

out, the dynamometer which registers the strain, the

brakes and gear for holding the cable, and the various

other appliances that crowd the deck of a telegraph

steamer. Other operations connected with the work, such

as jointing and splicing the cable, changing tanks when
paying out. buoying an end at sea, navigating the ship up
to the buoy and hauling the end of the cable on board,

were reviewed and illustrated in a graphic manner.
Cable repairing was referred to by the lecturer as a very

difficult branch of the telegraph engineer's work. Some-
limes the cable may be caught by the grapnel almost
immediately, but in this case the bottom must be smooth
and the water not too deep. In deep water and over a

rough bottom the difticulty and uncertainty of the work are

greatly enhanced, and repairing ships sometimes spent

weeks in weary and unsuccessful search for the slender

iron cord concealed among rocks and hills and valleys a

couple of miles down below the surface of the water.

In discussing the engineering problems connected with

submarine telegraphy so much time was occupied that Mr.
Webb was only able to make a slight reference to the

methods of signaling over ocean cables. He pointed out

the immense importance of Sir William Thomson's dis-

covery of the action that goes on in a long cable, the cur-

rent developing a long wave on which any number of

wavelets can be successively impressed. Sir William
Thomson, having discovered the law, invented the instru-

ments, the mirror galvanometer and syphon lecorder, by
which the wavelets c^uld be made to give signals at a

speed practicable for commercial working.

The Ferranti Mains.

The following is an extract from an editorial in the Lon-
don Eleclrician: 'We have within the last few days heard
of the Ferranti mains spoken of as though they were still in

an experimental stage, and have been asked whether any
satisfactory method of making the joints has yet been dis-

covered. The fact is that when a short length on one of

t''.e bridges has been completed, no less than thirty miles

of Ferranti main will be actually laid, Of upward of

S,000 joints, only fifteen have been found to be faulty.

Several of these have been due to no electrical difficulty,

but to the carelessness of the men in forgetting to remove
the cotton waste from the socket end. There has been but

one single fault from the inner to the outer conductor, and
this was due to moisture. Those who were unwise enough
to prophesy before they knew, said that the joints which are

made with a plug in tht; inner tube, and a sleeve burnished

or rolled down on to the outer conductor, would offer a

considerable resistance, on account of imperfect contact

and the absence of solder. It may interest these prophets
to learn that the calculated resistance of the mains was
2. 16 ohms, and the actual measured resistance is 2.2 ohms.
The mains on one occasion were warmed up by a huge cur-

rent, and as many joints as were accessible were felt, but
no difference whatever could bs detected. Immediately
after this test, a pressure of 20,000 volts was put on with-

out disclosing any defect."

The Okmulgee Street railroad at Macon, Ga., will be
six miles in length and will be operated by tlectricity.

Combined Heater and Filter.

No steam power plant using high pressure en-

gines can be regarded as complete from an
economical point of view, tinless it is provided

with an efficient heater, utilizing the e.xhaust

steam for raising the temperature of the feed

water for the boilers. If the heater can be so

made that it will purify the water and thus pre-

vent the formation of scale an additional ad-

vantage is gained. The heater shown in the

cut is designed both to heat and purify the feed

water. It has a large heating and filtering ca-

pacity and extended depositing surfaces for re-

ceiving the precipitated lime and other impuri-

ties. Facilities are provided for quickly clean-

ing the heater. Devices are also provided for

separating and collecting the cylinder oil con-

tained in the exhaust steam. The inflow of

COMBINED HEATER AND FILIER.

cold water is regulated automatically so that an
even and steady feed is effected. The heater

is manufactured by the Stilwell &: Bierce Man-
ufacturing company of Dayton, O.

Telegraph Statistics.

Lovers of statistics will find food for reflection in the

following extract from Iron: There are now 942 submarine
cables, exclusive of the seven Atlantic cables, with an ag-

gregate of 112,740 nautical miles. The overland telegraph

is already a world-wide institution, in which there is a total

of 1,680,900 miles of wire, enough of the attenuated metal

to go around the equatorial belt of the globe just thirty

times. The number of words transmitted, the miles trav-

eled, and the cash changing hands would tax the enumer-
ation table. The United States have 776,500 miles of

wire, and in 1889 no less than 56,000,000 messages were
sent through the country. France has 220.890 miles of

wire, on which in 1889 were transmitled 30,050,000 dis-

patches. Great Britain has 180, f 00 miles of metal line,

and in i88g sent 50,000,000 messages. Russia has spun
out 170,500 miles, and in 1SS9 gave the operators 10,280,-

780 messages to dispatch. Australia has strung no fewer
than 105,360 miles of wire across its surface, and trans-

mitted in one year 12,000,000 messages. Italy has 19,500
miles and has made an annual record of about 7,000,000
electric messages. Canada has 58,500 miles of wire and
did a business in 1S89 of 4,027,581 dispatches. Egypt has

5,500 miles, and is in connection with India and England
by submarine cables on which last year 1,600,205 communi-
cations were carried from one end of the world to the

other. China has 5,500 miles of wire across Mongolia, and
Japan owns no less than 16,500 miles of wire, over which
5,000,000 messages were sent in one year. New Zealand
has strung itself with 11.375 miles of metal cord and dis-

patched 1,835,394 messages. Tasmania has 2,500 miles

of telegraph wires. Persia claims in partnership with Eu-
ropean wires, about 6,124 miles. South Africa has a cred-

it of 4,310 miles, and even St. Helena, the island prison of

the great Corsican, has thirteen miles of the universal wire

cobwebbing its rocks. The telegraph systems of the

world have unrolled the wire reel without stint, and if we
add to the i,638 900 miles used for telegraph purposes the

wholesale appropriation by the telephone system, the sum
total would be enormous."

The Belton, Tex., Electric Light company has decided

to increase the capacity of its plant.

Electric Railways^
By Theo. p. Bailey.

The practical development of electric street railways,
and their commercial perfection, may properly be said to
have been accomplished within two years, and yet there
are at the present time 246 electrical street railway plants
either in operation or ready to be put in operation within a
short time. Two years ago. and even within the past
twelve months, w : were asked many questions by intend-
ing purchasers, which to-day are not even hinted at. Some
of the prevailing questions of that age were:

Can electricity be applied in our case ?

Can a street railway, equipped with electricity, be made
a practical and commercial success?
What will be the life of the apparatus?
What will it cost to keep the apparatus in repair ?

Is not the current dangerous to human life ?

Will it not ruin the \ atches of passengers?
The street railway people to-day appear to have become

thoroughly satisfied on these questions, and consider it an
idle waste of time to discuss them further. But in lieu

thereof they ask us this: " How soon can you furnish the
eq-jipment for our road, and what will it cost?" fust
think of this statement for a moment: Two hundred and
forty-six electrical railways in operation, embracing 2,024
miles of track, and 3,830 motor cars, requiring in the
neighborhood of 6,400 motors with a probable aggregate
capacity of 174.435 horse power, employing an electrica)

generating capacity at the station of about 94, 33o horse
power! Did any one of jou anticipate two years ago that

such a condition of facts could under any circumstances
be realized within so short a time? I attribute this wonder-
ful development and success to the following causes:

First, the full practicability of the undertaking; second,
the wonderful earning capacity of the electrically equipped
car as compared with the horse car; third, a determination
on the part of the electrical manufacturers to meet the re-

quirements of the railway companies; and fourth, the
untiring and indefatigable efforts of the exploiter or sales-

man.
Among the numerous and possibly fatal objections raised

to the use of electricity, when it was proposed to apply it

to street car propulsion, was that grades exceeding five per
cent, could not be mounted. But experience and practice

have shown that grades as high as fourteen per cent, can be
ascended with reasonable safety and satisfaction. There
is a grade of 13 2 10 per cent, at one point on the line of

the street railway at Lynn, Mass., over which sixteen foot

cars equipped with two 15-horse power motors are in daily

and successful operation. At Milwaukee a grade of

10 3-10 per cent., 430 feet long, is encountered and suc-

cessfully operated over by twenty-foot cars, equipped with
two 15-horse power motors, the total weight of car com-
plete with passengers, being loj^ tons. A similar grade is

met with at Newport, R. I., and Omaha, Neb., and num-
erous grades almost as heavy are seen in the electric rail-

way systems at Des Moines and Davenport, la., and Kan-
sas City, Mo.
At the present time there are as nearly as can be ascer-

tained 957 street railways in the United States and Canada.
Of this number 589 are operated by horses; 49 by cable;

246 by electricity; 73 by steam.

It is estimated that the total money value of these com-
bined properties is $164,400,000. proportioned as follows;

Horse railways, !i;58, 900,000; cable railways, $49,000,000;
electric railways, §49,200.000; steam railways, $7,300,000.

These figures are at best only approximations, as it has

been found impossible to secure absolutely accurate infor-

mation.
This combination of motive powers is doing service

over or upon 8 S18 miles of track as follows: Horses,

5,713; cable, 527; electric, 2,024; steam, 554.
I find that the cost per car-mile for the several methods

referred to, including all operating expenses and fi.'ied

charges, other than interest, is as follows: Horses, 5.7

cents; cable, 2^ cents; electric, 2.2 cents; steam, 5 cent?.

A large majority of the street cars equipped electrically

at the present time are mounted upon a single truck, to

which are attached one or two motors, as required by the

conditions existing in each particular case. The lightest

equipment with which I have had to do has been a single

15 horse power motor upon one truck; and the heaviest

equipment has been two 15-horse power motors upon one
truck. The tendency, however, at the present time seems
to be in the direction of longer cars, double trucks, and
heavier motors. This action is prompted very largely, no
doubt, by the sad and costly experience of some companies
where trailers were used in connection with the motor car;

serious accidents, and in some cases death, having resulted

from injuries sustained by passengers in falling between
the motor and trail car while passing fi om one to the other.

The use of the longer car with double trucks is recom-
mended further as a means of comfort to the passengers,

and also on account of the longer life of the car and its

equipments. This stjleof car is, of course, unattended
by the oscillating motion found in the shorter car with a

single truck, \Vhere the shorter motor car is used with a

trailer experience shows that there is a great loss in wear
and tear by reason of the cars jamming together when the

brakes are applied. This fault is obviated in the longer

cor, and while its sealing capacity may not be equal

10 that of two shcrter cars, it is approximately so. It is

claimed further for the longer car with double trucks

that less energy is required to operate it; also that it saves

the expense of one man, decreases the expense of main-
tenance, and increases the facility for handling passengers.

In treating of the subject of electric railways from a

commercial standpoint, I have considered only that branch
designated as the single wire overhead system.

For obvious reasons too much care cannot be observed
in planning and locating the various factors which go to

make up a complete electric railway plant. Assuming that

the railway company has secured the desired franchises and

iKead before the Chicago Electric Club, November 17, 1S90.

I
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rights of way, has laid out its lines of track so as to avoid

all excessive grades, and yet reach the attractive and im-

portant points of the town or city, and that it has been

fortunate enough to make proper selection of its apparatus,

the next important work for it to determine is the location

and arrangement of its power station. The selection of a

site should be made with reference to obtaining the best

facility for handling coal and securing water, and also

with reference to the electrical center of the railway sys

tem, in order to realize the highest degree of economy in

the operation of the plant. The arrangement of the power
station is equally as important as its location, with regard

to handling the work with the least cost for labor. The
selection of the steam plant is a matter of great imporlance,

and should be left with a thoroughly competent and reliable

engineer to determine what particular type of engine, boiler,

etc., should be used; and the matter should be left under
his direction and care until the installation has been com-
pleted. It is manifest that in so doing serious blunders will

be avoided. I do not think it can be justly claimed that

the railway companies have been too liberal in the

amount of horse power purchased for the operation of

iheir generators. In order to secure the best results,

with reference to reliability of service, the horse power
of the engine should be at least 20 percent, greater than

that of the generator which it drives, in order to provide

for loss in transmission and excessive loads which are

thrown on the generator by reason of a large number of

cars starting at the same time; or on account of a ground
being accidentally thrown upon the line. The steam plant

should be so arranged and connected to the generators that

either engine or generator may be readily inter-changed;

and the arrangement of the engines and generators should

be made with reference to future e.xtensions. The switch-

board containing the indicating and regulating devices,

should be located so as to be most accessible to the

attendant.

Both the power and eiectrical plant when complete and
ready for operation, should be placed in the hands of men
of experience and learning in these departments, in order

to insure reliability of service, and the greatest economy in

operation and maintenance. I would rather provide in ad

vance for the expenditure of $1,000 or more in this depart

ment than to run any risk of having to pay out four times

that amount in repairs and loESes occasioned by mistakes

of incompetent men.
The location and arrangement of the car house is a ques-

tion of considerable importance, and open to serious mis-

takes growing out of bad location or improper interior ar-

rangement. Some advantages are secured by locating the

car house immediately adjacent to the power station. In this

case it may be heated with the exhaust steam from the

power plant, and the services of employes utilized in both
buildings, and repairs to apparatus concentrated at one
point. The car bouse should be provided with suitable

pits for the inspection of the motors and also have proper

accommodations for cleaning the car bodies. If the car

house is to accommodate more than twenty or twenty-five

cars, it should be provided with running and turning tables,

and should also have more than one exit.

I cannot pass from the question of inspection of appara-

tus without emphasizing the extraordinary importance of

having this work done thoroughly by competent and faith-

ful attendants. With electrical apparatus of standard

makes we can reasonably expect that a motor car sent out

in the morning for the work of the day, having passed

through proper inspection, will perform its duty with a

degree of certainty that need leave but little, if any, cause

for anxiety. This feature is perhaps the most difficult one
to impress upon the management of electrical railway com-
panies, more especially where such railways have been con-

verted from animil power. If railway companies will

guarantee that degree of care and watchfulness in the op-

eration of their motors indicated above we take practically

no chances by giving them the broadest guarantees as to

the durability of the apparatus, and the cost of mainte-

nance and repair.

It is apparent that in the overhead construction the highest

degree of care should be exercised as to its details and ar

rangement. for this part of the equipment is constantly

open to criticism. We cannot blind our eyes to the fact

that serious, and in some instances, fatal criticism has

been made to this work. We must all avail ourselves of

the experience which has attended our efforts and see to it

that our overhead construction is not in any case, or for

any reason slighted.

i think an iron pole 28 or 30 feet long, made in three

sections of extra strong pipe six inches in diameter

at the base, and four inches at the top, provided with wheel
base and insulated cap, presents the most sightly appear-

ance on the street and forms the most substantial con-
struction that can be had. Next in reliability and appear-

ance is an octagonal pole of Southern pine suitably painted

;

and lastly, and the pole most commonly used, the Western
Union standard These poles should be properly set

with sufficient rake to allow of sustaining a strain of at

least nine hundred pounds. To these poles should be at-

tached by means of eye bolts a galvanized steel wire hav-
ing a diameter of at least .204 of an inch and drawn taut

so that the poles will come to a perpendicular position.

To these span wires there should be attached a suitable in-

sulating device over the center of each track with proper
attachments for suspending the trolley wire. This insulating

device should be small in its construction, consistent with
strength and high insulation, and the insulating material

formed in such manner that it will in itself constitute a

protection against moisture. The trolley wire should in

my iudgment be at least pg of an inch in diameter, con-

sideriiig the objection that is raised to the multiplication

of wires in the streets. This wire should be hard drawn
copper in lengths of at least one mile each. In this case

the number of splices is reduced to a minimum, and by
means of a suitable splicing ear the joints can be neatly,

perfectly and securely made.
Where the streets are of a width of at least sixty feet

from curb to curb it is regarded as thoroughly safe and

practicable in cases of double track roads to place the

poles in the center of the street between the tracks, and
whether these poles be made of iron or of wood of octa-

gonal shape, I consider that this arrangement presents the

best form of overhead construction that can be secured.

When a conduit can be constructed that will permit of

the safe, reliable and economical operation of street rail-

ways by means of electricity, we will all rejoice, and be
glad. If its first cost can be made sulficiently reasonable

to permit its use in cities of, say 50,000 inhabitants, it

will be a magnificent achievement, and one that will surely

bring its just reward to the successful inventor.

This thought is not prompted by reason of any vexatious

troubles or annoyances which have occurred in the opera-

tion of the overhead system, but wholly on account of the

objections which have been raised to the rapid multiplica-

tion of poles and wires in the streets, occasioned by the
remarkable development and progress of the electrical

science.

One of the prominent electrical companies is, and has
been for some time, carrying on extensive and elaborate

experiments with conduits, but have not, I believe, iully

satisfied themselves of the commercial success of their latest

undertaking.
I find little or no objection to overhead wires in places of

less than 50,000 inhabitants. For this reason, and the fact

of its low first cost, the overhead system will no doubt con-

tinue to be used in such places for some time to come, re-

gardless of developments in the conduit system.

One of the most important features of an electric rail-

way system is the track or road bed. My experience has
been that sufficient attention has not been given to that

part of the equipment, especiallv until very recemly. The
track should be constructed of a good form of girder or

'"T" rail, weighing 54 or 40 pounds per yard respectively,

and should be attached securely to suitable ties placed not
more than 2^ feet apart. It should be well ballasted, and
where crossings are made over other tracks solid castings

should be used in order to prevent the jolting and jarring

which occurs when passing over them. The rails should
be kept as clean as possible where they are used as a part

of the return circuit. In order to use the rails of the
track in completing the return circuit they should be firmly

connected together by a copper wire in addition to the
ordinary fish plates, and in certain ca es, depending wholly
upon the length of the line, number and extent of grades,
and number of cars and amount of traffic, there should be
used a supplementary copper wire, the size of which must
depend upon the conditions just named. It is asserted by
some electricians that the efiiciency of the return circuit is

increased in all cases by the use of a supplementary wire;

but my experience has been upon small roads where
the grades and traffic are light, that satisfactory and
economical operation is secured where the supplementary
wire is omitted.

Seme of the essential requisites of an electric motor car

are proper controlling mechanism and reversing switch for

controlling the speed and direction of the car, a lightning
arrester and multiple fuse-box. It should also be pro-
vided with suitable life guards, bells, and head-lights.

The wheels of the car should in my judgment be at least 33
inches in diameter and weigh 300 pounds each. This
will give increased adhesion and allow the motors to be
raised sufiiciently high from the ground to prevent practi-

cally the possibility of its being injured by striking ob-
stacles between the rails.

Increased speed with a very slight increase of power
will result by the use of the 33 inch instead of the 30 inch
wheel.

The possible speed of a car equipped electrically is

measured only by the limit of safety. The regulation

speed in the majority of places is twelve miles per hour,

and the average mileage per car per day about 115. It is

well tnown that upon well regulated steam railroads the
locomotives rarely make a continuous run of over ico miles
per day ; and considering the extraordinary care that is given
to them, and remembering in the same connection the very
slight degree of care given to the average electric street

railway motor, I think the latter ia entitled to a very
handsome compliment for the good service it gives us; and
when you know that ihe best average mileage that can be
made by a car propelled by the Kentucky horse or Texas
mule is sixty miles per day, and even in doing this it is

necessary to make at least four changes per day, I think

you will admit that the electric railway motor is doing
most admirable service.

The smallest town in the United States which has an
electric street railway in operation is Souihingtou, Conn.,
with a population of 5,400. Two cars are in service over
two miles of track, and the average daily receipts are^g. 00
per car. The power for the operation of this road is

furnished by the local lighting company and costs $1.25
per car per day. The largest electric railway is at Boston,
Mass. The entire system comprises 2S4 miles of track,

sixty of which are electrically equipped and there are 312
motor cars in operation. During the month of August
they had 300 motor cars in service, making a total mileage
of 384,700,000. The mileage of the tow cars was
59.948,000; making a total car mileage of 444,648.000.
From August joth to August 16th, 700,000 passengers
were carried by these cars without a single delay. In the

month of September 312 motor cars were in operation
making a mileage of 343,466 000. and the mileage of tow
cars 56,047.000, making a total car mileage of 399,-
513,000. Following is a statement of one road:

Average number of motor cars run per day ,20
Average number of trail cars run per day o
Average number of hours per car in service per day iS

Average number of miles per car per day 108

Electromotive force 500
Average ampere readings taken houdy 122
Average electrical horse power Si.

8

Average electrical horse power per car 49
Number of passengers carried per day 11,060
Number of passengers carried per car per day 553
Cost of operating, per car mile $ .0616

Receipts, per car mile -2560

Cost of operating, per car per day 6.65

Receipts, per car per day ,- 27.65

Most flattering testimonials have been received from
railway companies who have adopted the electric system
and while they express their absolute satisfaction with the
new motive power they also state, that the earning capac-
ity of their road has been materially increased. In some
cases the increase is given as high as 400 per cent., and
in others as low as 50 per cent., but in no case that I can
now remember, has the increase been given lower than the
amount last stated.

Inquiry is sometimes made as to whether a motor car can
be safely and reliably operated without a conductor. The
present form of trolley and overhead construction readily
permits of this; but I do not regard it as practicable or ad-
visable except in the smaller places where the business of
the road will not justify the expense of a conductor. I am
familiar, however, with a number of roads in towns or
cities having a population of less than 30,000 wheie the
car is in the exclusive charge of the motorneer, and no
trouble is experienced in its operation. With a good
track there is little, if any, possibility of accident when
proper care is exercised in taking curves and switches.
Where the business will warrant the expense, however,
there should be a conductor with every car or train.

We cannot overlook the fact tha' there are still some
complaints of excessive cost for repairs and maintenance
of the electrical apparatus, but I insist that the responsibil-
ity for this condition does not rest altogether with its manu-
facturers. The managers of these electric roads must
appreciate that they are exacting a greater mileage duty of
their motors than is f xpected of the ordinary railroad steam
engine and under conditions manifestly more unfavorable.
If they will admit this, and see to it that their tracks are
put in good order and so maintained, and the same degree
of care and attention given to their motors that is given to
the steam engine, I am satisfied they will have little to
complain of. How rarely do you find an electric motor
operated on a track like that prepared for the steam
engine? And how seldom, do you find a man in charge of
the motor car who has the intelligence, training and expe-
ience of the steam engineer?

Several railway companies which adopted the cable sys-
tem before the possibilities of the electric system were fully

appreciated or understood, are now seriously consideiing
the complete displacement of that system and the subslitu
tion of electricity in its stead. I was recently informed by
the president of one of the electric railway companies,
whose line is a competitor to a cable road, that the latter

company, feeling keenly the effect of the competition of the
electric system had about concluded to reduce the fare on
their road to 4 cents per passenger. Before this action takes
place, however, I have no doubt that some bright represent-
ative of the electric system will persuade our cable friend
to join the procession of progress, abandon the cable,
welcome and adopt electricity as the motive power, and
thus preserve the independence and stability of his street
railway system.

There is no system or method of rapid street transporta-
tion that is so universally popular as the electric system;
its wonderful flexibility is unparalleled in the history of
street railways; capable of moving in either direction with
equal facility, its value is materially enhanced from the
standpoint of safety. Its first cost is about the same as
for the animal system, and considerably less than the cable
system. Knowing what the possibilities of the electric

system are, and how cheaply it can be maintained and
operated under proper conditions, I think we will see street

railways thus equipped in many towns of a population not
exceeding ;o,ooo, and in some cases even less, and at a
period not very remote.

1 have previously alluded to the remarkable growth
of the electric railway business, and given some
reasons for it, but I do not feel that full justice has
been done to the pioneers— I mean the manufacturers
of the apparatus. Wtien you consider what they had
to do, and what they did do. in order to inspire
confidence in the undertaking, I think you will all agree
with me that they have merited even greater success than
has attended their efforts, if that be possible. Contracts
with all sorts of guarantees were made, long trial periods
were given, the cost of maintenance guaranteed to be less

than for the same number of cars operated by animal
power, the current guaranteed not to be fatal to human
life, and the system warranted to work in a thoroughly
practical and successful manner, with a general and
sweeping provision that in case of failure in any of

the guarantees the railway company could, at their

option, throw the apparatus out and assess the electrical

company any damages which they had sustained by
reason of the alleged experiment. Was there ever a
new industry vouched for so absolutely by its pro-
jectors? Had the electric companies been less liberal

with their guarantees, and not exhibited such a marked
degree of confidence themselves, we undoubtedly would
have been able to-day to count the number of electric rail-

ways by tens instead of by hundreds, for it is but a short time
since the financial world has given its unqualified indorse-
ment to the system. Bankers and trust companies took no
part in formulating public sentiment or confidence in this

matter. The undivided burden was assumed and borne by
the electrical company, and net until they had fulfilled

their nume-'ous guarantees faittifully and well, and
demonstrated beyond all peradventure the full and complete
success of the electric street railway was the moneyed man
or corporation willing to assume any hazard or risk. How
the conditions have changed in two short years! Every
principal city in the United States now has its electric

street railway; full confidence has been established, and
unreasonable guarantees are no longer required.

In closing, permit me to offer this prediction, that within
a few years surface and elevated railways operated by
animal, cable or steam power, will be numbered with the
events of the past, and electricity, with all its beautiful
attributes, in all its grandeur and magnificence, and in the
full measure of the wide range of its possibility will claim
supremacy in the broad realm of street railway transporta-
tion.
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Operation of an Electrolytic Copper
Refinery.'

By Dr. G. Gore.

The entire economy of working depends essentially upon
cheapness of motive power and minimum investment of

capital, and neatly every attempt to improve the process,

in the direction of such economy, involves a choice between

two evils. For instance, if we try to save horse power by

enlarging the electrodes and adding to the number and size

of vats in scries, we rapidly increase the loss of interest

upon capital expended in stock of copper, solution, plant,

working space, etc. If we increase the density of current

with the intention of working more rapidly with the same
stock of copper, solution, etc., we increase the loss of en-

ergy by causing polari/ation, and run a risk of depositing

impure copper. And if we attempt to diminish the resist-

ance by placing the electrodes nearer together, or by quickly

stirring the solution, we get dirt upon the cathodes, or

short-circuiting occurs; and if we endeavor to decrease it

by considerably heating the liquid, we rapidly increase the

chemical corrosion of the deposited metal, and quickly alter

the chemical composition of the liquid; or if we diminish

resistance by large additions of acid, we promote chemical

corrosion, polarization, and separation of gases.

Difference of potential required is a large element in the

economical deposition of copper. Whilst the same number
of amperes of current passing through the ordinary solution

deposits the same amount of copper in all cases, the neces-

sary degree of difference of potential to overcome resist-

ance, etc., varies in different cases; and the greater this

difference the larger the cost; double the potential requires

double the motive power. It is desirable, therefore, to

lower the difference of potential as much as possible by di-

minishing the resistance throughout the circuit, and by
avoiding all polarization and counter-electromotive force.

The degree of electromotive force required varies with

every different kind of solution, and consequently of anode.

It varies according as the anode is composed of pure copper,

"black copper," or "copper matte.'' and whether the anode

is clean or covered with an adhesive badly-conducting coat-

ing; it is also much greater when gas is evolved at either

electrode.

Influence of Impure Anodes upon the Liquid.— I will

only speak of some of those substances which are more or

less likely to be present in "black copper," pimple copper,"

"Chili bars." "blister copper," containing from Sg to gS

per cent, of copper, and in cruder regulus of reduced py-

rites of iron and copper. Those impurities include anti-

mony, arsenic, bismuth, cadmium, carbon, cobalt, gold,

iron, lead, manganese, platinum, silver, tin, zinc, suboxide

of copper, sulphides of iron, copper, and silver in the par-

ticles of unreduced pyrites of those metals, alumina, lime,

magnesia, silica, and alkalies in the inclosed portions of

slag. Black copper has been found to contain "1.23 per

cent, of arsenic, i.oof iron, .54 of sulphur, .4 silver, and
.011 of gold" {En;^inceriti<^, 1SS5. p. 306).

In an acidulated solution of blue vitriol the following of

those substances, viz ; cadmium, cobalt, iron, zinc, sulphide

of iron, alumina, magnesia, and alkalies of the slag, dis-

solve readily; antimony, arsenic, bismuth, tin and silica dis-

solve imperfectly, and partly fall to the bottom; carbon,

gold, platinum, and sulphur from the pyrites are insoluble,

and precipitate entirely; lead is converted into sulphate,

which almost wholly precipitates; silver is changed into chlo-

ride; provided a soluble chloride is present, which is usually

the case, and is entirely thrown down; subo.xide of copper,

and the sulphides of copper and of silver, also precipitate.

The lime is alt changed into sulphate, a small quantity only

of which enters into solution, while the remainder sub-

sides.

One effect of using an impure metal or an alloy as an
anode is that its different constituents are corroded un
equally, both by the ordinary chemical action of the liquid

and byjihe'influence of the current. By both these actions

the most electro-positive metals are attacked first, and the

others in succession, in accordance v/ith the thermal taw

which governs such actions; and those which are not cor-

roded at all, together with those which form insoluble com-
pounds, either remiin upon the surfaceas a coaling, or fall

to the bottom as mud. In consequence of this irregularity

of action, the anodes are often cjrroded deeply in places,

even while containing much metallic copper in their coatings

become rotten, and pieces of them fall to the bottom, and
this occurs the most with very impure metal, and especially

with cupreous matte. When the anodes are made by fusion

of copper pyrites, they often swell on the sides toward the

cathode after a few days of electrolytic action. If also the

liquid is not kept homogeneous impure uaes are rapidly

corroded, and sometimes cut through at the surface of the

solution and fall to the bottom.

If arsenic is present, it pirtly dissolves as arsenious or

arsenic acid, and gradually unites with some of the constit-

uents of the mud to form insoluble compounds; arsenious

acid is sparingly, and arsenic acid freely soluble. It aUo
partly forms arseniates upon the anode, which are non-
conductors, and by adhering to that electroje offer resist-

ance to the current.

.\ntimonv partly dissolves, especially in acid solutions,

and partly forms an insoluble basic salt, some of which ad-

heres to the an<jde, oxidizes and increases in weight, and
some falls to the bottom; any o.<y-satt of antimony appears

as a white cloudiness when the liquid is sufTicienlly dilute.

Bismuth behaves much like tin and antimony; it partly

forms an insoluble basic salt, which precipitates, and partly

dissolves as an acid salt, which ultimately also becomes
basic and falls.

Tin behaves much like antimony; it forms a mixture of

proto-salt and basic salt some of which adheres 10 the

anode and some dissolves, the proto salt is white when dry,

absorbs oxygen from the air rapidly to form persalt The
presence of dissolved tin in a neutral solution is said to

lOontiniiation from the Wlstkrn Ki.kctkician of November 15,

1S90. I rOin advance sheds of Dr. O. fJorc's Bonk on the "Art of

the Klcclrulytic Separation and Rcfmingof Metals," published by the

Electrician Printing and Publishing company, London.

greatly Improve the quality of the separated copper, with

out the tin itself being deposited; this, however, probably

only occurs under particular conditions, because in some
experiments I made for the purpose, this effect did not take

place. The presence of tin in the anode increases the elec-

tromotive force of the current, because tin is more electro-

positive than copper in dilute sulphuric acid

Lead, being also more electropositive than copper, is

attacked before it, and aids the electromotive force; but its

sulphate, being very insoluble, falls wholly to the bottom,

and only a trace is dissolved. There is but little risk of

lead being deposited with copper, not only because its sul-

phate is so very insoluble, but also because lead is electro-

positive to that metal. Lead, by being electrolytically cor-

roded in place of copper, and uniting with acid to form an
insoluble salt, diminishes the amount of copper and of acid

in solution.

If the anode contains metallic iron and manganese, those

metals are dissolved before the copper, and being more elec-

tro-positive assist the current; they dissolve as proto-salts,

and subsequently become oxidized to some extent, but not

completely, to persalts by contact with the air. If, however,

the current is very much stronger than that usually em-
ployed in refining copper, these proto-salts are also oxidized

to persalts at the anode; and in any case their persalts are

reduced to proto-salts at the cathode by the current and
cause great waste of power. The only way lo prevent

waste of energy in deoxidizing persalts at the cathode is to

keep those salts out of the solution. Iron by dissolving in

place of some of the copper at the anode, takes up some of

the acid, forms green vitriol, and diminishes the solvent

power of the water and the amount of copper in solu-

tion.

Any suboxide of copper in the anode, being a non-con-

ductor, falls to the bottom, and is subsequently slowly oxi-

dized and dissolved as cupric sulphate by the free acid. If

the anode contains much cupreous sulphide, some of it is

decomposed by the current, its metal dissolving while its

sulphur separates and subsides. If its amount is small

(as it usually is in 'black copper"), being a very inferior

conductor it is unaffected by the current, and falls to the

bottom as fast as the metal around it is dissolved.

In an anode containing copper, copper oxides and sul-

phides, the current goes most by the path of least resist-

ance, /. e., very largely by the metal, very little by the sul-

phides, and much less by the oxides. If. therefore, the

anode contains very little sulphide or oxide, the whole of

the current travels through the copper, and the oxide and
sulphide fall to the bottom; but if it contains much sulphide,

some of the current passes through it. At the same time,

independently of the action of the current, the liquid is

always acting chemically upon each of these substances,

whether they form part oi the anode or of the sediment.

It is evident that when the anode contains a large variety

of impurities the chemical actions going on at its surface must
be numerous and exceedingly complex, and modify each

other, and make it very difficult to accurately describe them.

One effect of those numerous impurities is to cause an
almost infinite number of local electric currents all over

the anode, attended by corrosion and solution of all the

more positive substances without the aid of the external

current, thus gradually neutralizing the free acid, and sat-

urating the water with metallic salts.

Influence of the Impurities upon the Current.—Provided
the anodes are wholly metallic, their lower degree of electric

conductivity due to impurities has very little effect upon the

total resistance of the circuit, because the resistance of the

solution is so very much greater. Consequently, also,

it has but tittle effect upon the kind of dynamo re-

quired.

Impurities in the anode, however, have in some cases a

great effect upon the electromotive force and upon the

strength of current, either by giving rise to polarization

and counter electromotive force, or by the formation or ac-

cumulation of badly-conducting substances upon the anode.

The greater the number of impurities also the greater the

risk of waste of energy.

It is a fact that the electromotive force, and consequently

also the strength of current, is increased when the anodes
contain as impurities metals, such as zinc, cadmium, man-
ganese, or iron, which aremuie electro-posit ve than copper
in the paiticular liquid, because they constitute with the

copper cathode a voltaic couple sending a current in the

same direction as the working one. But this assistance to

the current, except with iron pyrites, is usually so very small

that it is hardly observable, and the advantage of it is

more than counterbalanced by disadvantages. The pres-

ence of iron in the anode aids the current to only a small

extent, but that of zinc helps it more.

Usually when fresh anodes are put in, the resistance of

the vat gradually rises to a maximum, but when the film of

impurities is removed from them the resistance falls at once
slightly; it also uiually increases with th . thickness of the

coating, but only slowly because the layer is porous and
saturated with the solution. The coating sets chielly by
preventing ready access of unexhausted liquid, and thus

promotes polarization.

When the solution contains persalts of iron or manganese
those salts are reduced to proto salts at the cathode, and a

portion of the current is continually wasted in reducing

them, instead of being wholly employed in separating cop-

per, and the copper costs more to refine than when no iron

or manganese is present. As long as there is sufficient per-

salt of iron in the liquid, no hydrogen is evolved at the

cathode. With a copper-depositing solution coniaining

much salt of iron, the difference of potential of plates of

pure copper of a single vat has been found by experiment

to be .11 volt, with an anode of black copper .25 volt, and
with one of copper pyri es .5 volt; when the solution was
deficient in free acid, it was .35 volt with black copper, and

.75 volt with copper pyrites (Kiliani, Engineering, Vol.

XL , 18S5, p. 306).

Effect of the Impurities of the Liquid upon Pu'-ity of

the Deposit.—The electrolyte is always less impurelhan
the anode, because various of the impurities of the latter

are ciihtr loosened by the corrosion of the surrounding

metal, and separate and fall to the bottom unchanged, or
they are separated from their compounds by chemical or
electro-chemical decomposi ion and subside; or they are
converted by chemical action into insoluble compounds,
which precipitate.

The more impure the anode, the less pure usually is the
eIectrol>te. In addition to the proper constituents of the
liquid, viz

,
blue vitriol, sulphuric scid and water, there

m .y be present in a dissolved state the sulphates of i on,
zinc, manganese, cadmium, cobalt, aluminium, magnesium,
calcium, potassium, and sodium, basic sulphates of anti-

mony, tellurum, bismuth, and tin, and arsenious or arsenic
acid.

By far the largest in amount of these dissolved impuri-
ties is the sulphate of iron; but the most objectionable ones
are the compounds of arsenic, antimony and bismuth, be-
cause they are the most likely to yield their metals at the
cathode, and thus affect the purity and quality of the de-
posited copper.

During the process of deposition the electrolyte continu-
ally becomes more impregnated with impurities, especially

wiih iron, and, in much less degrees, also with zinc, man-
ganese, cobalt, nickel, tin, arsenic, antimony, bismuth,
aluminium, calcium (within small limits), magnesium, po-
tassium and sodium, and gradually poorer in free acid, and
sooner or later, requires to be purified.

Influence of Impurities of the Liquid upon the Cur-
rent.—The greater the number of impurities in the electro-

lyte, the greater ihe risk of waste of electric energy. All
o dinary sulphate of copper solutions used in the electro-

lytic refining of copper contains, after a time, a greater or
less proportion of dissolved ferrous sulphate, and this sub-
stance gradually combines with the oxygen of the air and
becomes persalt. In such a mixture there is liable to occur
a considerable waste of current and deficiency of deposited
copper— 1st, because much of the electric energy is wasted
in deoxidizing the persalt at the cathode; and 2d, because
a solution of persalt of iron corrodes and dissolves copper;
the free acid therefore decreases, and the liquid acquires
greater specific gravity. The presence of green vitriol,

however, prevents polarization at the anode, because it ab-
sorbs oxygen.

In a solution of green vUriol partly oxidized by the air,

and being suitably electrolyzed with platinum electrodes, a
mixture of iron and hydrogen is deposited at the cathode,
and persalt is formed at the anode; and. owing to the ab-
sorption of o.xygen from the air, the proportion of persalt

increases.

Purity of the Deposited Copper.— It is a mistake to sup-
pose that electro deposited copper must be pure; if it has
been deposited rapidly from an impure solution it may be
very impure.

The purest electro-deposited copper is apt to contain
traces of tellurium, bismuth and silver. These have been
detected by photographing the spectrum of the copper.
The presence of the first two of these would be due either

to the density of the current at the cathode being too
great, the liquid insufficiently stirred, or the proportion of
copper being too small, or to alt these causes combined;
but most likely to a combination of the first and second.
The presence of silver may be due to absence of soluble
chlorides, or to sediment falling from the anode.
Of all the various circumstances already described which

tend to produce purity of tlie copper, the most important
are:— i. Absence in solution of all the metals which are

the most readily deposited with it: these are silver, bis-

muth, antimony, arsenic, and tin; 2, using a sufficiently

moderate density of current at the cathode; 3. keeping the
solution perfectly clear and well circulated; and 4, not
allowing any of the mud from the anode to touch the
cathodes. All other conditions being alike, the most slow-
ly deposited metal is the most pure.

There is usually not much risk of depositing any other
metal than copper (and silver or bismuth if in solution)

under the ordinary conditions of working when the density
of current does not exceed 5 amperes per square fcot, or
the rate of deposition is not more than 70.7 grains per
square foot per hour, and the increase of thickness is not
greater than 1.07 millimetres, or .04 of an inch per week
of 156 hours. At Stolberg, with an impure solution, and
a density of current of 1.4S2 amperes per square foot, the

purity of the deposited copper is stated to be "(jg.q2 and
99. gS per cent, in two analyses." One source of impurity
is fine powder from the anodes diffused in the liquid.

The difference of purity of the deposit obtained with
different qualities of anodes depends very tittle upon the
electric conductivity of the metal, because with every
quality of copper the large mass of Ihe anode has vastly

less resistance than the electrolyte; but it depends very
greatly upon the kind of impurities. If the impurities are

soluble and readily deposited along with the copper, it is

then necessary lo reduce the speed of deposition but this

greatly increases the cost. According to a German writer

(Dingler's Polytcchnisehes Journal, Vol. CCLV., p. 531),
the copper deposited at the Oker refinery is extremely
perfect, while that of some English electrolytic refineries is

less so; probably the latter had been too rapidly deposited.

Some samples of American"deposiled copper have also

been found to be impure. A minute proportion of anti-

mony or bismuih destroys the good qualities of copper.

Cost of Electrolytic Refining.—The cost of refining

copper by electrolysis varies with the magnitude of the in-

stallation, and depends essentially upon the expense of

motive power, and of interest upon invested capital; also

largely upon the degree of "commercial efficiency" of the

dynamo, and upon the kind and amount of impurities in

tlie crude metal, which are continually varying, because
the composition of each batch of unrclined copper differs.

The larger the proportion of foreign metals which are easily

deposited with the copper, and the purer the refined cop
per required, the greater the cost of the process, because
it must be conducted more slowly. The cost when anodes
composed of the unreduced sulphitles of copper and iron

ar-i employed instead of metallic copper, as in "Marchese's
process," is considerably different.

Where motive power or fuel is clieap, advantage is taken
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of the circumstance to economize the expenditure upon vats

and copper by using it more freely. At Casarza. where

water power is cheap, the proportion of copper deposited

is 1.4 lb. per horse power per hour; at Perabrey, where
coal is cheap, it is 2.6 lb. ; but at Hamburg, where motive

power and luel are dear, it is 6.871b. The amount of

electric energy and of horse power consumed in depositing

the same weight of copper differs in nearly every electroly-

tic refinery. Where coal is cheap and the process is con-

ducted on a large scale with a good steam engine, at least

no indicated horse power is obtained during one week by

the consumption of 50 tons of coal, and with good dyna-

mos will deposit 20 tons of copper per week, at a cost of

^20. The interest upon capital invested in plant, etc.,

during the same period will amount to about a similar

sum. Or, if we reckon the cost of one mechanical horse

power at one penny per hour, the cost of such power for

electrolytic refining of copper is about one farthing per

pound of that metal refined. Difference of potential re-

quired to overcome resistance and polarization is also an

element in calculating the cost of depositing a given

amount of copper, because double the electromotive force

expended costs quite double the money.
The chief elements of cost are:— i. Interest upon capi-

tal expended upon copper, electrolyte, vats, steam engine,

boiler, dynamo, and other plant. 2. Fuel, water and oil

for the engine. 3. Kent and ta,\es. 4. Labor. 5. De-
preciation of steam engine, boiler, dynamos, vats, etc. 6.

Incidental expenses.

The total stock of copper required in order to refine a

given amount of that metal per day or week varies in dif-

ferent works. In each refinery, besides the amount of

copper in the vats, there is at least an equal quantity in

the form of main conductors, raw copper for making
anodes, new anodes ready for immersion, and residues of

old anodes also the stock of refined copper. The value of

the stock of copper alone in one of the installations at

Hamburg has been estimated at ;i^S,ooo, Practically,

to refine 30 tons a week of ordinary 'Chili bars," with a

current density of S or 10 amperes per square foot, re-

quires a total stock of about 400 tons of copper, which, at

^'50 a ton, costs ^{,"20,000, to which we must add about

;^io,ooo for plant and premises.

A number of workmen are necessary, probably about

twenty, working day and night, when depositing thirty tons

of copper per week, to manipulate the electrodes, examine
the vats and attend to the steam engine and dynamo,
melt the cast anodes, wash dirty ones, etc. A chemical

analyst is also employed to analyze the copper and the

electrolyte. As stoppages in the process do not often

occur, they are not a large element of expense ; there is,

however, the cost of occasionally emptying the vats,

evaporating and purifying the solution, collecting and
treating the mud, etc.

The cost of one of the latest forms of dynamo for electro-

lytic refining of copper by Messrs. Siemens and Halske,

viz., their "li C^" type, constructed to give 1,000 amperes
at a difference of potential of 60 volts, was ;i^420. and
that of a 50-unitone, by Messrs. Chamberlain and Hook
ham, giving 500 amperes at 100 volts, about ;^400. With
large vats, and large currents of low electromotive force,

the cost for the same late of deposition is less, but that of

the dynamo and conductors is greater than with small vats

and small currents of higher electromotive force. A vat

containing one cubic metre costs about i3ofr., and one
of three cubic metres "double that sum." The vats at

Biache cost 350fr. each. One cubic metre of the ordi-

nary copper solution costs about 7ofr.

The total cost of M. Hilarion Roux's installation at

Marseilles, including the baths, dynamo, and steam engine

to refine "250 kilogrammes per day" {= Sg}^ tons yearly),

is stated to have been ;^i,ooo, and the amount of in

vested capital ";^"5,ooo to j^6,ooo." The "Societa Anoni-

ma Italiana di Mmiere di Kame e di Elettro-Metallurgia,"

in Genoa, whose works are at Casarza, was established

with a capital of 4.S million marks (=;^240,ooo) (Dingler's

Polytechnisckes Joia-nal 18S5, Vol. CCLV., p. 201).

It might be supposed that the silver and gold recovered

constitutes a considerable profit, but all this has to be paid

for extra in purchasing the crude metal.

In consequence of the numerous circumstances which

affect the cost, an approximately satisfactory estimate of

the total amount of capital required to be invested in es-

tablishing an electrolytic refinery to deposit a given amount
of copper daily, can only be arrived at by means of a

knowledge of all the essential particulars in the given case.

Recapitulation-—In establishing an electrolytic copper

refiner}' the chief points usually require to be settled in the

following order— ist. The amount of copper to be de-

posited per week. 2d. Amount of mechanical power re-

quired and the kind of motor. 3d Degree of purity of

the solution and of the crude melal. 4th. Rate of dep-

osition per square foot of cathode surface per week. 5th.

Total amount of cathode surface cecessary. 6ih. Total

number of vats in series, "th. Magnitude of each vat.

8th. Electromotive force and strength of current necessary,

gth. Kind of dynamo loih. Magnitude of the main con-

ductors. There are, of course, other important points to

be first considered, such as the most suitable locality for

cheap motive power, cheap conveyance, etc., but those do
not come within the intended scope of this article.

Electricity in the Summer Hill Mines,

The Summer Hill mines at Woodville, Pa., have just

been equipped with a complete electric plant of mining ma-
chinen*. The power plant consists of one Westinghouse

Junior engine, one 30-borse power three-wire, four-pole

Westinghouse alternate current generator, sis Hercules

coal mining machines, a twelve-foot fan with a capacity of

30,000 cubic feet per minute, centrifugal pump, etc. The
mining machines and the pump are operated by 3-horse

power Tesla motors. The entire equipment has been fur-

nished by the Westinghouse Electric .i Manufacturing

company. A careful record of the work of the mining ma-
chines in the Willock mine, which is also operated by

Westinghouse electric mining appliances, shows that from

July I until August S each cut represented about one and
one-tenth tons of coal. It was found that it was impossi-

ble to keep the rooms clear of the coal which was brought

down so fast that the machines were not given a chance to

show their full capacity. Each machine is doing the work
of from twelve to fourteen pick miners.

CORRESPONDENCE.
New York Notes.

New York, Nov. 15.— Since Jay Gould was reported as

saying that the Manhattan Elevated Railway company was

making experiments with a view of adopting electric trac-

tion, the discussion of the probability of electrical propul-

sion for elevated roads has continued. The discussion has

been followed by an agitation of the question of lighting

cars by electricity. If the elevated people would put their

electricians and engineers at work to devise a practical

motor for hauling the trains, there would be no need for

Col. Haia to bother his brain about lighting and such

minor details. He is reported to have said that the elec-

tric lighting companies have found insurmountable diffi-

culties in the way of a handy equipment, and that he did

not think a practical system of lighting the cars would be

devised until something of a different nature was under-

taken to greatly perfect the electric system. Col. Hain

practically admits, however, that his company has received

various estimates for lighting the cars by electricity, and it

is hoped that through the adoption of electricity for light-

ing the question will be so thoroughly looked into that a

practical method of hauling the trains by electricity will be

devised.

At the regular monthly meeting of the Electric Club next

Thursday, Prof. E. L. Nichols of Cornell University, will

deliver an address on the topic : "The Artificial IJght of

the Future," and in his lecture he will endeavor to "point

out the nature of certain limitations which seem to precl ude

hope of any marked improvement in the efficiency of our

present methods of lighting; then to discuss the properties

of certain sources of light, not made use of at present, with

a view to the more or less remote possibility of their de-

velopment as practical luminants. The lecture will include

the presentation of some original work not yet published,

together with the collation of various researches, which

have not attracted general attention, taken singly, but

which seem to Prof. Nichols to be significant."

The Brooklyn Institute announces lectures in the Depart-

ment of Electricity for Friday evenings during November.

Dr. S. S. Wheeler will address the department next Friday

evening on "Some Applications of Electricity."

Just south of the new depot of the Long Island Railroad

company, in Long Island City, a brick building has been

erected to accommodate the electric plant that is being put

in. It will consist of four tubular boilers, with a capacity of

320 horsepower, two 80-horse power Westinghouse engines,

and four dynamos with a capacity of i6o lights of 2,000

candle power each. Two boilers will be used to supply

steam heat to the station and offices, and also to keep the

cars heated while they are standing in the yard detached

from the locomotives, just before starting.

W. H. T.

Minneapolis, Minn.

Minneapolis, Nov, 15.—Considerable interest is felt in

Minneapolis in regard to the outcome of the agitation of

the question of municipal lighting, which was an element

not without influence in the recent city election. Alderman

E. G. Potter, who was the republican candidate for mayor,

was favorable to the project of establishing a city electrical

plant for lighting purposes, as well as a good many other

similar innovations in the conduct of the municipal busi-

ness. He was defeated, and lays the blame at the door of

the larger corporations of the city, among which may be

mentioned the companies which hold the lighting contracts

and the street railway franchise. Potter is still a member,

and a very influential one, of the republican majority of the

city council, and it is not unlikely that, in memory of the

late occurrences which interest him, he will undertake to

bring the question of municipal lighting to a focus, and

possibly to exact from the street railway company some un-

pleasant conditions which the peculiar status of its fran-

chise renders possible. At any rate it is certa-n that both

these matters will come before the council within a short

time, audit is expected that fur will fly, whatever the out-

come may be.

One of tte most important of the new electrical lines in

the city will be started in operation next Tuesday. This

is the one which follows Twentieth avenue to Penn avenue,

thence on Penn to Thirty-second avenue, and thence to the

city limits,where it connects with the new suburban line run

ning to Robinsdale. Not all of it is completed. The first

motors will only run to Penn avenue, but work is being

very rapidly pushed and it is hoped to complete it to the

city limits without interruption. The Robinsdale company
is also pushing work on its line and is making satisfactory

progress, notwithstanding the fact that frost has already

penetrated a considerable distance into the earth and
grading is a slow process.

The Northern Car company at Robinsdale has got its

new foundry in working trim, and finds it an invaluable ad-

dition to its plant. Much life has been infused into this

company by the acquisition of a few local stockholders of

wealth and energy, and it seems destined to play a not un-

important part in the street riilway development of the

Northwest. It is now furnishing cars for electric railways

in Cleveland, O... Tacoma. Wash., St. Paul and Minneapo-

lis, and within a short time will commence work on the

equipment of the line in which its stockholders are princi-

pally interested between Robinsdale and Minneapolis.

Another new electrical line of railway is projected by lo-

cal capitalists. W. A. Barnes and Jacob Barge, large own-
ers of North Side and suburban property, are interested.

The new line is to be an extension of the Bloomington &
South avenue line of the Minneapolis Street railway, from

Penn avenue to Medicine Lake, one of the popular resorts

of the vicinity and a residence suburb of growing import-

ance. As a preliminary to the plan the city council will be

asked to boulevard Sixth avenue, between Penn avenue

and Medicine Lake. The design of the projectors is to

lay the track themselves and to turn it over to the operat-

ing department of the city railway but in the event of fail-

ure to make satisfactory arrangements with that company
they will operate it themselves. It is believed that this

line will take rank with the First avenue line to Lake
Harriet and Calhoun as soon as it is built.

Manager Scott of the St. Paul City Railway company
denies the assertion that President Lowry promised to have

cars running on the Rice street extension by Dec. i. That
line, however, will be the next one to be completed in St.

Paul. W^est Side citizens of St. Paul have threatened an

injunction against the company, restraining them from

using cleats on the Wabasha street bridge for the safety of

horses in the winter. The grade of the bridge makes these

cleats necessary.

Last night's meeting of the city council was fraught with

consequences of moment to the western suburbs of the

city. Lines of electrical railway were ordered constructed

on the Hennepin boulevard from the junction of Lyndale

to Thirtyfourth street and thence to Lake Calhoun boule-

vard, and also from Twenty-seventh street and Lyndale

avenue, along Lyndale to Thirty-first street, thence to

Bryant avenue and via that street to Fortieth; also begin-

ning at Twenty-eighth street and Lyndale, west to Henne-
pin avenue The company will be allowed to abandon the

present Twenty-seventh street line when these new lines

are completed. A few weeks ago there was a determined

controversy among the property owners on Hennepin boul-

evard over the proposal to lay track on that beautiful thor-

oughfare, but the result has been definitely settled by this

action of the council. The anticipated protest over the

company's delay in getting the inter-urban line in opera-

tion did not materialize. Charges have been made that the

street railway company has been in collusion with the short

line railways between the two cities, and might possibly

abandon the line. This is idle talk, however, as the inter-

urban line will be started when the company has power

enough to operate it successfully.

F. A. Greenlaw is announced as the future managing

editor of the Electrical Northwest.

Piatt S. Bates of Minneapolis, is the inventor of a simple

apparatus by which the trolley may be guided without dis-

turbing the connection in cases where changes are neces-

sary. The object is to keep the cars lighted during the

operation. N. O. F.

Kansas City, Mo.
Kansas City, Nov. 15.—Alderman Hunter is full of

municipal lighting ideas just now but so far he has not

touched up electric lights. The city charter does not give

the municipality power to enter into a long contract. It

prohibits the city from issuing any orders for work or

service of any kind unless the money is in the treasury to

meet the payment. The gasoline lighting company has a

ten years' contnact which is soon to expire. The council

believes the charges are too high, the service too poor, and

the contract not binding. It has thus far adopted resolu-

tions stopping the payment for the lights and an ordinance

providing for the removal of the lamps from the streets has

been prepared. Another ordinance which affects gas and

electric lights as well as gasoline lamps is under consider-

ation. It provides for a complete record of all public

lights, the location of the same, and the date on which they

were ordered.

There has always been much uncertainty and lack of

method in the city's system of dealing with the street

lighting question, and until recently there was not an
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ofHcial of the city who was able to g^ive the total number

of lights ID public use or the number of any class of lights

without referring to the monltily bills presented by the

lighting companies. The charier provides that the board

of public works shall discharge the duties of a light com

missioner in lieu of the appointment of such an officer.

A successful test of the Kansas City, Kan., Fire and

Burglar Alarm company's striking system was made last

week. The company will make a proposition to furnish

boxes for the city.

The directors of the West Side Street Railway company

of Kansas City, Kan., held a meeting last week at which

the bonds and all the final papers necessary to the con-

struction of the proposed electric line were signed and

delivered.

Under the terms of the agreement with several donors 0/

land, the work of construction is to begin before Dec. i,

i8i)0. and the line is to be completed and in successful

operation by M-iy i. 1S91. The directors of the company

arc highly pleased with the changes in the route made by

the council at its last meeting, by which the southern termi-

nus will be at Fifth and Minnesota avenues. This, they

say. will not only give them access to the business portion

of the north side, but will also give them an outlet to the

south, it being the intention of the company to increase

the system until it has twenty miles of double track electric

street railway in Kansas City, Kan. This will not be

done, however, until the proposed North Side line is com-

pleted.

For the past six months the telephone exchange has

been experimenting wi;h methods to prevent induction and

has decided lo use the common return wire system, which,

while not entirely successful, is an improvement. Already

2,000 subscribers have been connected.

The Postal Telegraph company has completed the ex-

tension of its lines to Memphis, Xashville and Murfrees

boro. Tenn. Next month the ex'cnsions will have been

completed to Mobile, N;w Orleins and other principal

Southern points, and a new territory opened. Since the

Baltimore \ Ohio sold out two years ago the Postal com-

pany has had no Southern connections. P.

Pittsburg, Pa.

PiTTSBURC, Nov. 15.—At the last meeting of the city

council an ordinance was passed granting the Market

Street Railway company and the (Irant Street Railway com-

pany, whose roads will form the down town loop of the Du-

quesne Traction company, rights and privileges over certain

thoroughfares. Another ordinance was adopted granting

the Duquesne Traction company the right to use the streets

now u'ilized by the Central Passenger Railway company

and the Transverse Railway company, on securing the con-

sent of these companies.

Some time ago it was announced in this correspondence

that the Second Avenue Electric Street Railway company

of this city iotcn J d to extend its line from the present

terminal point in Pittsburg as far as Homestead, a distance

of ten miles. What was then a rather visionary project

seems likely now to become speedily realized.

Homestead is a very thriving suburb of this city, which

suffer*: from its inaccessibility. It is situated on the south

side of the Monongahela river, and as the Second Avenue

Electric Railway company op;;rates on the opposite side, it

will be necessary for the company to build a bridge across

the Monongahela. For this purpose the company has

asked the governor of Pennsylvania for a charter, which

will be issued on D^c. 4. In the meantime, ho.ve/er, the

company is going ahead with the construction work of the

new line, and intends to start with the bridge as soon as

possible; there is very little doubt that the road from Pitts-

burg to Homestead will be in operation next summer. The

company promises to carry the passengers over the entire

distance in forty-live minutes. In addition the line will

open up a very desirable location for private property.

The Second avenue line, which has now been in opera-

tion since last April, has b^en very successful. While the

company worked the line with horse power it was con-

sidered the worst street car line in the city. It never paid

dividends. From the very moment, however, the company

commenced to run with the motor system the patronage of

the line h.as been on the increase. At tirst the company

thought it would be suRicient to begin by operating ten

cars on the line. Very soon, however, the traflic became

so heavy that the company was forced to increase this

number, and now it is operating eighteen cars. Mr. Mur-

phy, the superintendent of the street car line, is a practical

street railway man, and a good deal of the success of the

road is to be attributed to his energy and business ability.

At a shop for repairing electrical and other instruments

in this city, an old surveyor compass turned up a few days

ago, which is quite a curiosity in its way. The compass

was made by Rittenhouse & Evans, the first instrument

makers in this country. The compass bears the date of

iSoo, and the name of Richard Scherer as the owner of the

instrument. Scherer was the first postmaster of Lewis-

town. Pa., and the compass has been in that gentleman's

family ever since. The instrument is perfectly graduated

in degrees, and is much lighter than the ordinary compass

now made. When the needle is remagnetized the compass

will be as good as the day it was made. E. li. 11.

Louisville, Ky.
LoL/isviLLi;, Nov. 15.—The new mammoth building of

the Louisville Sceam 0^ Ele^trij Pjver company on Third

street, is well under way. The front is up to the second

story, aoi the work is even further advanced on the rear

portion of the building. The work, it is hoped, will be

completed by next spring. Capt. J. G. McCollough is the

president of the company. As has been stated, the object

of the company is to furnish power both to occupants of

the building, and to persons outside. The company will

net furnish light except in the building itself. The build-

ing is to cost $100,000.

The bids for furnishing the city of Louisville with elec-

tric lights have been received and contracts have been

awarded by Mayor Jacob. There were three bids. The

Louisville Gas company offered to furnish 150 arc lights

for |!66 a year per light; the Central Thomson-Houston

company made a bid of SS.25 a month for each lamp, and

the lirush Electric Light company of this city, made a bid

of $79.20 a year per lamp. The mayor made the award

to the Gas company, as the loyest bidder and he says it is

the lowest price for electric lights in the United States.

The contract, together with the bond of the company, will

be presented to the general council for approval, and if ap-

proved, the contract is to go into effect at once. The Gas

company will put in fifty or sixty lamps imaiediately, and

will have the entire 150 lights in operation by next June.

The lights will bs supplied with a current from the old

Louisville Electric Light company's plant, which was

boujjht out by the Gis company. There is some talk to

the effect that the general council will refuse to ratify the

award. The council will not have a chance to act until the

2oth inst.

The Gas company is also lookin^: out for other large

contracts. The Louisville iS: Nashville has finally rejected

all bids for lighting the Union Passenger and Freight Sta-

tion at Tenth street and Broadway, and now, it is said, the

light will be be furnished from the central power house of

the Gas company. Already, it is said, the L. & N, has

commenced to secure rates for lamps and for wiring. Some

of the bidders are complaining because the railroad corpo-

ration after putting bidders to the expense of preparing

plans twice, has again rejected all bids.

There has been great boom in the sale of electric lamps the

past few weeks. The Gaynor company has iust placed an

order with the Edison Gineral Electric company's agents

here for 10,000 incandescent lamps. These are to supply

the Gaynor company's regular trade and the prices are said

to have been made at a low figure. The order was in-

creased by the Gaynor company this week, and the Edison

company has sold 5,000 to various other companies the past

week.

Campbell Scott of the Edison General Electric company,

stationed here, has returned from New York. J, W. L.

Ogden, Utah.
O.iDEN, Nov. 12.— Recently the city council granted A.

S. tlaretson of Sioux City, la., and Boston capitalists a

blanket franchise for an electric street railway. The old

company whic'i propels its cars by smokeless steam motors

and mules, enj iineJ the city council and the new company

from entering into any agreement for th2 new enterprise,

claiming for themselves an exclusive franchise. Late last

Saturday afternoon the Garetson company put an army of

men and teams to work in the heart of the city tearing up

the streets and laying tracks. They paralleled the princi-

pal streets and obstructed the crossings so that car service

was abandoned. IJjprescntativcs of the companies met at

the corner of Twenty-fi.th and Washington avenue, and an

effort was made to stop the work of the new company,

which was interfering with the old company's lines, but

track laying and the placing of crossings continued vigo-

rously. The result was the old ijompany discontinued run-

ning their cars entirely and appealed to the Territorial Su-

preme Court for a temporary injunction, which was grant

ed. The two compinles are preparing electric plants for

operating both systems. The new company is developing

the water power of an adjacent canyon to run the plant. It

will also supply power for manufacturing and other uses.

An application for an injunction will be made by the old

company on the ground that the two plants paralleling each

other with heavily charged wires is detrimental to abutting

property. I'ublic sympathy is strongly in favor uf the new

company. The majority of the stock of the old company,

which represented ^250. 000, is held by the Jarvis-Conklln

Trust company of Kansas City. d. M.

Nashville, Tenn.

Nasuvili-K. Nov. 10.—The Rapid Transit company has

completed its power house buildings and is putting the nec-

essary machinery in place. The buildings are well built,

of brick, and located on the corner of Hudson and Pearl

streets. Its roadbed and tracks are about completed, and

the work of putting up poles and wires is being rapidly

pushed. This line covers a large portion of the city

that has never had street car facilities. The United

Electric company includes all the lines formerly ope-

rated by mule power, one steam dummy line, and some

recent extensions. All these lines had to be provided with

heavier ties and rails. This work has been about com-

p'eted in a thorough manner, and the entire system works

to the satisfaction of the public and the shareholders.

There are still in operation two steam dummy lines, one

running south and the other west, to important suburbs.

It is only a question of lime and financial ability, when
these two lines will abandon steam and substitute electric-

ity. Negotiations to that end have been going on for some
time, but as yet have resulted in nothing definite. \ tight-

ness in the money market for a few weeks past has de-

pressed the prices of all kinds of local stocks and securities

e.Kcept those based on Southern iron and coal industries.

When the new manufacturing suburb of this city was
first laid out all the wise men, the stockholders, the news-

papers, and pretty much everybody else, became interested

In choosing an appropriate name for the new "boom'

town. The committee appointed for that purpose, after

daily sessions of three weeks or more, and considering all

the suggesting offered, finally adopted the name of "West
Nashville." But wise men may adopt names, but only the

common, everyday, working people can give them cur-

rency. The latter persisted In calling It the ''New Town,"
and by that name it is known. It is not a name that is cal-

culated to create any wild enthusiasm on the part of cash

investors, and the stock of the "West Nashville Land Im-

provement company" gradually crawled downward from

sixty-seven cents on the dollar to eleven cents. The Rapid

Transit company will soon have its electric cars running to

the "New Town," and from this cause, aided, perhaps, by

some others, the stock of the "Land Improvement com-

pany" has advanced within the past three weeks, under a

pronounced financial stringency, to eighteen and three-

fourths cents. As the "New Town" already has four reg-

ular freight and passenger railroad trains both ways every

day, and a steam dummy passenger train both ways every

fifty minutes, of course the electric car line will have a heavy

competition at the start. But there is an ease and comfort

in riding on an electric car that is absent in most all other

modes of rapid passenger tralfic, and the certainty of reach-

ing a destination on schedule lime will command the

patronage of that increasing class of every day working

people who have neither the time nor inclination to walk.

The blast furnaces In the "New Town" have resumed

operations, and employ several hundred hands, and Mr.

Silberhorn, a pork packer of Chicago, Mr. Garrettson, an

Omaha banker, and some local capitalists, have purchased

about 1,000 acres of land adjoining, and will erect a million

dollar packing house within eighteen months. These, to-

gether with the wood-working industries already in op-

eration in that suburb, will Insure the Rapid Transit com-

pany a good patronage.

The Postal telegraph people have secured all the rights

of way and franchises they asked for in this city, but are

making slow progress in the erection of the line.

The Nashville 1.^ Chattanooga railroad has about com-

pleted new shops in this city covering about thirty acres of

ground, and will soon install a complete electric light plant

B.

Des Moines, la.

Dks Moines, la., Nov. 15 —The desire for a better

system of rapid transit has been ex|iressed by the citizens of

Clinton, and ihe city council has been .nsked for a charter

for an extensive electric rail way system. The company pro-

posing to build the line is backed by Eastern capitalists.

The line proposed will cover the business center of Clinton

and through South Clinton and Chancy, with spurs in va-

rious directions, so as to cover the entire territory. Storage

batteries arc to be used and a double track will be laid

in the business part of the town. If the charter be granted

soon, as now seems'probable, work will be carried on all

winter, giving employment to many men.

Charles Ilarrimau of this city, has been granted a patent

for an electric trolley. The invention consists of an extra

;irm run from the center of ihe top of the car along the top
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to the end. The trolley proper is fastened to the end of

the extra arm, so that the trolley wheel is brought directly

over the rear, as in the ordinary trolley. The inventor

claims that this will keep the wheel always running even-

ly and smoothly on the wire in passing around curves.

The Burlington city council and the electric street rail-

way company are engaged in an animated war concerning

the charter granted the company. The council claim that

the horse lines were to give place to an electric system dur-

ing the present year, while the company maintain that no

time was specified. The council has given the management

its ultimatum, which is that it must deposit a $10,000 bond

as a forfeit if the system is not rebuilt, equipped and oper-

ated with electricity by the first day of next June; that the

equipment must be the latest improved W-estinghouse man
ufacture, and with a bonded guarantee that it is capable of

maintaining a ten-minute service; that a car must pass a

given miin point every ten minutes, and that the tranfer

system which prevails in Des JNIoines must be adupted.

Marf-halltown ne^vspapsrs are agitating the question of

building an electric railway to replace the present horse car

system.

The Perr)' city council has before it a request from the

Edison Electric Light company for a franchise giving the

company the right to the streets and alleys for light, heat

and po:\'-er purposes for twenty years. The council unani-

mously passed a resolution submitting the proposition to a

vote of the electors of the city. F. M. C.

THE ELECTRIC LIGHT.
Salem, Va , is considering several propositions for the

installation of a city plant.

The South Charlestown, W. Va., Improvement com-
pany will install an electric light plant.

The Athens. Tenn., Electric Light & Power company
has secured a franchise from the city to erect an electric

light plant.

The Thomson-Houston Electric company of Chicago has

sold to H. H. Shufeldt ^ Co., distillers. Chicago, a 400-

light incandescent plant.

The Fort Wayne Electric company is remodeling the

plant of the Louisiana Electric Light & Power company at

New Orleans. The station has been enlarged and new
dynamos and engines installed to replace the old apparatus.

Four 3,coo-light incandescent dynamos have been placed

in position.

The Chicago Illuminating company owns and operates

the plants formerly controlled by the Central Illuminating

& Power company, Fidelity Electric Light company, and
the South Side Electric Light company. The Illuminating

company also operates the electric light plant of the Office

Toilet Supply company.

The General Electric Light company of Seattle, Wash.,

has been awarded the contract for city lighting. At present

the city is operating sixty-four 2,oco-candle power arcs, 3S6

15 candle power incaodescents, and 143 30-candle power
incandescents. The cost of operating these lights under
the new contract will be $2,137 per month.

The Joliet, III., Electric Light company, the Thomson-
Houston company of Joliet, and the Hyde Park Water
Power company, have been sold to the Economy Light &
Power company of Chicago for $400 000. The officers of

the new company are John L. Norton, Lockport, III
,
pres-

ident; J. C. McMulIen. vice-president; L. E. Ingalls, sec-

retary, treasurer and general manager.

The electric light company of Anaconda, Mont., is build-

ing a new power house. It will be a substantial brick

structure 6oxg6 feet. The company will install twenty

dynamos' Two 1,500 light machines, three 500-!ight dyna-

mos, one 60-light arc machine of the Westinghouse pattern,

seven United States dynamos, and the generating plant for

an electric railtoad. Water power will be utilized in the

operation of the plant.

A Siamese electric light company has been formed in

Bangkok, and a contract mide with the Brush company to

supply engineers and material for the establishment of a

system of electric lighting in the city within a radius of

five miles from the central station in Bangkok. There be-

ing no supply of gas except on the road in front of the

R-JVal Palace and the thoroughfares being but dimly

lighted with oil lamps, the employment of electricity in

illuminating the public roads and buildings will, no doubt,

place Bangkok in a position superior to that of many
Oriental cities. The owners of large rice and saw mills,

too many of whom keep their mills working day and night,

will undoubtedly find the use of the electric light on the

mill premises desirable from an economical point of view,

apart from the consideration of increased illuminating

power. The shares of the company are now quoted at a

premium.

A couple of Stillwater men went to St. Paul recently,

according to the Minneapolis Journal. One was named
Michael Kelly and the other Smith. A dispute arose over

the efficacy of the insulation of electric light wires. Smith

claimed that whenever a light wire crossed a telephone wire

it burned out an instrument, and Kelly maintained that if

such was the case the town would be full of dead people in

two hours. To settle the matter Kelly climbed a pole near

bv and gripped a live wire in his hand without sustaining

injury. He was abnut to descend when he touched the

wire again accidentally and this time at a point where the

insulation had been removed for a connection. Kelly re-

ceived such a shock that he fell, but his coat catching on
the spikes in the pole kept him suspended twenty-five feet

from the ground. He recovered sufficiently to make the

descent with the help of his friends. He was taken into a

drugstore and it was found that he had only received a
small percentage of the strength of the dynamo. He was
unable to walk, and was taken to the Minnesota house in a
hack. But for the accidental catching of his coat on the

spike Kelly would probably have been killed bv the fall.

The Chicago Edison company has installed two 45olight
compound wound incandescent machines for Nelson Morris
lS: Co at the stock yards, Chicago, and two Sperry 20 light

arc machines. Selz, Schwab & Co. have added a 450-light

machine to their plant, making the capacity iioo lights.

The Chicago Sugar Refiniug company has also increased

its plant by the addition of a 450-light machine. In Voung
& Farrell's stone yard a 500-light plant was installed, en-

abling the men to work nights. The Chicago Ship Build-

ing company has installed a 270-light plant at its Calumet
docks. The lights are carried out 400 feet on the docks.

A 25 horse power Rice engine was also installed to drive

the dynamo. The Chicago Edison company has also se-

cured contracts for furnishing light from its central station

on Adams street to the world's fair offices in the Rand-
McNally building, making a total of 1,400 furnished from
the station to that building. The company recently put in

a 500-light plant for Rand &: McNally's printing establish-

ment in the same building, The Watson building on
LaSalle street, and the Kimball building on Wabash av-

enue, are also connected with the station. The former is

wired for 340 lights and the latter for 717 lights.

THE ELECTRIC MOTOR.
The Spokane Falls Electric Railway company will con-

struct an electric road from Spokane Falls, Wash., to

Altamont.

The Los Angeles, Cal.. Electric road has begun opera-

tions. Work on the Belt Line Electric company's road will

be begun immediately.

The Anniston, Ala., Street Railway company will exper-

iment with the storage battery system, which will be adopt-

ed if found satisfactory.

A co-npiny with a capital stock of $300,000 has been
formed at Greenville, S. C, for the construction and op-
eration of electric roads.

A franchise has been granted E. W. Meeks, C. E.
Palmer, W. J. Sanders and E. B. Stone for an electric road

from Oakland, Cal., to Hayward.

The Astoria, Ore., Electric Power & Transit company,
capital stock $150,000, has been incorporated by J. M.
Moore, A. P. Sharpstein and C. E. Belding.

James M, Thompson, president of the Pacific Cable
Constmclion company, has arranged to buili an electric

motor line from Front and Stark streets, Portland, Ore.,

to Willamette Heights.

J. H. Allen and associates have been granted a franchise

to construct a street railway at Cedartown, Ga., with the

privilege of using electric, steam or horse power. Work
is to commence within thirty days.

Gen. M. H. Sherman, Col O. B. Carr and others

have a plan to construct a belt line electric railroad

around and through Los Angeles at an estimated cost of

$1,500,000. It is claimed that $500,000 have already been
subscribed.

A recent dispatch from Alton, 111., states that the papers
have been signed transferring the two street railroads be-

tween Alton and Upper Alton to the Holmes syndicate.

The new company will also build a new line to North
Alton and operate all three by electricity.

Work has been commenced on the Queen Anne exten-

sion of the North Seattle electric road. The line will be
extended up along Olympic avenue about half a mile to

the top of the hill. The extension will be double tracked,

and it is expected to have it in operating order in about six

weeks.

The electric railroad and franchises of the South Side Land
& Improvement company and the property of the Rich-

mond & Manchester Railway company have been consoli-

da'ed and the latter company reorganized with A. H.
Rutherford of Baltimore, Md.

,
president. The capital

stock is $300,000.

Savannah, Ga . has had a little experience with electric

railways, and it is now clamoring for an extensive system
to replace the time honored mule lines. The Enterprise

Street Railway company has accordingly petitioned for a

franchise granting the right to construct and maintain a

complete electric system covering the entire city.

The Home Electric company, Seattle, Wash., is builJ

ing a new DOwer house 130 feet square and two stories

high. The company will install six boilers, 160-horse

power each, and three 250-horse power Armington & Sims

engines. The new electrical apparatus will give the com-
pany capacity for 5,500 incandescent and 350 arc lamps in

addition to its motor service.

The Electric Power & Transit company will build an
electric road in Clatsop county, Ore , to begin at the inter-

section of Cushing's Court and Sixth street in the city of

Astoria, and extend southerly to the north side of the Wal-

luski river, and near its junction with Young's river; also,

and as part of the system, the road is to be built from

Twelfth and Main streets. Astoria, to Smith's Point.

The Short Electric Railway company announces for the

month of November the following contracts for electrical

equipment: The Schuylkill Electrical Railway company,
Potcsville, Pa.; the Walervliet is: Turnpike Railway com-

pany, Albany, N. V.; the Texarkana Street Railway
company, Texarkana, Ark.; the Lindell Avenue Railway
company, St. Louis, Mo., and the Syracuse v\: Onondaga
Railway company, Syracuse, N. Y.

The Rainier Electric Railway & Power company is pro-
ceeding with the construction of its electric railway at Seat-
tle, Wash. The company has in view two franchises, one
from the terminus of the Lake Union line of the Seattle

Electric Railroad company along the west side of Lake
Union to Latona, the other from the same point along the
south side of the lake, thence along Republican street and
Oiympia avenue to the intersection of Olympia avenue and
Illinois street. The former line is now under construction
and is expected to be in operating order within six months.
It will be two miles long and double track. The road-
bed has already been graded for nearly a mile, and work is

being done at the Latona end. It is the purpose of the
company to construct a bridge across the neck of the lake,

and make Latona the terminus of the line. After this

branch is completed work will be commenced on the con-
struction of the Queen Anne branch. According to the
plans of the company a power house will ultimately be
built near the Western Mills, but at first the power will be
probably furnished by the Seattle Electric Railway &: Power
company.

The Park Electric system of the Buffalo Street Railroad
company made an excellent showing during the summer.
Four cars are running on this branch, a distance of about
one and three-quarter miles. The traffic on pleasant Sun-
days is extremely heavy, and each car is required to draw
two trailers for a large portion of the day. Under these
circumstances the following figures will be of interest: On
July 16th the road carried 17,000 passengers; on July
20th. 8,000; on July 27th, 11,000; on Aug. 3d, 5,000; on
Aug. loth, 9.000; on Aug. 17th, 3. coo; on Aug. 25th,

10,000. On August 3d the day was cold and disagree
able; on August 17th the weather was cold and rainy,

which accounts for the small number of passengers car-

ried. This road is equipped upon the Edison system, and
has been in operation now for about fifteen months with
remarkable results, the repair bills having been merely
nominal, although the service called for has been exces-

sive, particularly in the summer. The largest load ever

carried was a Httle over twenty thousand, the occasion
being a large picnic, and the time being two days after

the road commenced operations in July. iSSg. But three

motor cars were in service on that day, and this remains
the greatest record ever made by an equal number of cars.

THE TELEPHONE.
The Hirsch Telephone and Telegraph company has ap-

plied to the Fresno. Cal., trustees for a franchise for a tel-

ephone line. Extensions will be made to Merced and other
points, and San Francisco and Sacramento will be con-
nected with Fresno.

THE TELEGRAPH.
A New York correspondent writes: Ofiicers of the

Western Union Telegraph company say there is no truth

in a statement which has been printed to the effect that

they are negotiating for the purchase of a large block of

shares in the Postal Telegraph Cable company. No con-
solidation scheme is on foot. There is an agreement be-

tween the two companies that one company must notify

the other before making any change in the tariff for the
transmission of messages.

M. Emile Laurent, a telegraph operator in the French
Soudan service, has just been promoted for distinguished

service. In April, 18S6, during an Arab incursion. Lau-
rent sheltered the women and children of the village of
Bakel in the telegraph station, and, aided by
six native soldiers, beat off all the attacks of the Arabs. In
May of this year, accompanied only by orie assistant,

Laurent followed in the steps of a flying column sent in

pursuit of 4,000 Arabs, and repaired in four days 100
kilometers of wire destroyed by the enemy. Owing to the
commander of the column being so rapidly placed in tele-

graphic communication with his base, he was able to take

measures which ended in the complete defeat of the Arabs.

Personal Mention,

E. R. Weeks of the Kansas City Electric Light com-
pany, was in Chicago this week.

J. C. Hobart, of the Triumph Compound Engine com-
pany, visited Chicago this week,

C B. Hopkins of Spokane Falls, Wash., one of the

World's Fair national commissioners, and a member of the
committee on electricity, is in Chicago this week.

Business Mention.
The Elektron Manufacturing company of New York has

just finished a 25 horse power motor for direct connection,

without gearing, to a high speed passenger elevator at the

show and warerooms of the Bergmann Electric & Gas Fix-

ture company, 79 Fifth avenue. New York.

The Short Electric Railway company has issued a hand-
somely illustrated catalogue describ'ng the system of that

company. It also contains views of the electric railways

operated in Rochester, N. Y.. St. Louis, Indianapolis, and
Muskegon, Mich., in which the Short system is used.

The Stilwell & Bierce Manufacturing company of Day-
ton, which for a quarter of a century has made a specialty

of machinery for heating and purifying feed water for boil-

ers has just put on the market a new feed water heater,
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for which many advantages are claimed. Catalogues will

be sent on application.

The Electric Merchandise company, Chicago, has issued

a special circular containing descriptions and illustrations

of apparatus manufactured by the Thomson-Houston
Electric company, and handled by the Electric Merchan-
dise company. The company announces that it has issued

special catalogues for each system.

The Standard Paint company's P. & B. electrical com-
pounds are praised for their many excellent qualities in a

pamphlet recently issued by that company. Letters

approving the compounds are printed from many leading

electrical concerns. The chief of the electrical bureau,

Philadelphia, has approved these compounds in an ofticial

communication.

The Electrical Supply company of Chicago has reason

to congratulate itself upon the success it is meeting with in

ihc sale of the Sunbeam incandescent lamps. It is claimed

for these lamps that they combine high efficiency with long

life, and the Electrical Supply company reports that where
sample orders have been seat in, large stock orders have
followed. The company is evincing keen business fore-

sight in the specialties it is handling in all departments.

The C W. Hunt company of 45 Hroadway, New York,

is making a specialty of the "'Stevedore" rope. This rope

is manufactured exclusively by the company, and its

strength and durability in rope driving are, it is claimed,

remarkable. It is thoroughly lubricated internally with

tallow and plumbago, so that in passing over pulleys the

strands and fibers, in moving over each other, do not chafe

internally. Every coil is accompanied by a guarantee.

The Hawkeye Electric Manufacturing company of Dav-
enport, la, , reports that it is exceedingly busy at present as

it has under construction apparatus for central stations at

Sigoumey, Avora, Stuart, Greenfield and Clarinda, la.

Each station will have a capacity of from 800 to r,20o in-

candescent lamps. The company recently shipped two 25-

horse power motors and one 10 horse power motor to

Dubuque. A 20 arc light machine was recently sold to the

Kettendorf Metal Wheel company of Springfield, O. The
company is building an addition to its works to provide for

the increasing demands for its apparatus.

In the Western Electrician of September 13th a

description of a novel incandescent lamp bracket was pub-
lished- The special feature of this fixture was the intro-

duction of a ball-and-socket joint at the base next to the

wall. By this simple arrangement the bracket is made
movable and may be swung into almost any desired posi-

tion, like the ordinary gas fixture. Within the last few
weeks the inventors of this device, Messrs. E. C. Bennett
and E. C. Freize, have organized a company to exploit the

fixture. The new concern will do business under the name
of the Electric Incandescent Adjustable Joint Manufact-
uring company and its headquarters will be at 815 Rook-
ery building, Chicago The company expects shortly to

have on the market a number of different designs of brack-

ets, chandeliers, etc., in all of which the improvement will

be embodied.

Queen iS: Co. of Philadelphia, have received a large num-
ber of testimonials from persons who have used their port-

able testing sets They have received letters from the fol-

lowing, speaking in the highest terms of the instruments:

Prof. T. C. Mendenhall, superintendent of the United
States coast and geodetic survey; N. J. Davies, secretary

of the Brooklyn Street Railroad company; R. Fleming, as-

sistant engineer of the Edison General Electric company;
H. A. Wagner, superintendent of the Missouri Electric

Light t*i: Power company: the Schaefer Electric Manufact-
uring company, and Lieut. McLean of the Newport
torpedo station. Queen & Co. state that up to date the

orders for these sets have come so fast that it has been im-

possible to turn them out fast enough. They have em-
ployed an additional force, however, and hope soon to be
able to carry a supply equal to the demand.

On Aug. 20, 1890. Chas. A. Schieren & Co. of New
York, furnished the Metropolitan Street Railway company
of Toronto. Ont., with 48 feet of 12 inch, and 85 feet of

28 inch, double electric perforated belt. Chas. D. Warren,
president of the company, has written of the belts as fol-

lows: "In regard to the belts, as we are able lo judge, they
are giving every satisfaction. We have certainly realized

that the power required for electric railway purposes is very

exceptional, and the demand is very irregular. We are

glad, however, to state that the belts seem to meet all re-

quirements. We have not had so far the slightest trouble

with slippage, and cannot but express ourselves as greatly

pleased. If they will stand the test of time we do not see

that we can desire any improvement. If any parties in

this market require anything of the kind we shall be very

pleased to have you refer them to us, and will show them
our belts in operation."

When Chadbourne, Hazleton ilii: Co. took the agency for

the United States for the Wenstrom Consolidated Dynamo
& Motor company last June, it was the intention of that

company loequip its old factory at Locust Point, lialtimore,

with new machinery. It determined, however, later to

build a new factory, and purchased 100 acres of ground and
commenced operations. The building of the new factory

has been somewhat d- layed owing to the extremely rainy

season, and there is such a demand for Westrom apparatus

that the company is entirely unaL^le, with its old facilities, to

fill orders. At a recent meeting of the directors the situation

was discussed, and in order to hasten matters the Wenstrom
company has rented a larger factory in Baltimore already

equipped with boilers, engines and shafting. The new
factory is 6d feet front, 260 feet deep, and is three stories

high, and will be in working order by the last of this

month. It expects to be able to turn out enough machines
here by working day and night to fill the most pressing or-

ders, and in the meantime will push to completion its large

new factory at Calverton, which will be ready for opera-

tion by the early spring to meet the spring trade and the

demand for street railway apparatus, to which this new
factorj* will be almost entirely devoted; this will give the

Wensirom company as good facilities as any company in the

country, and by the first of the year they will be able to

fill all orders on time.

The Fibrone Manufacturing company, New York, has

arranged with Alexander, Barney & Chapin to handle ex-

clusively everything of an electrical character which the

Fibrone company produces. This gives Alexander, Barney
& Chapin control over this line of goods throughout the

United States and Canada. The specialties which the

Fibrone company are manufacturing are Plasticon, Fibrone,

Alexite and Herculite, all well-kno.vn to the trade. Plast-

icon is especially adapted for switch handles and push but-

tons and can be made in any color. This material will

withstand a high degreee of heat, is waterproof and can
be given a beautiful finish. Brass parts which may be
necessary for use in connection with articles made of Plast-

icon, can be embedded in the mould. Fibrone, which in

appearance is not unlike Plasticon, has the advantage of

standing a higher degree of heat. The many forms in

which this material can be made, and the ease with which
it can be put into practical shape, are shown by the fact

that it can be tapped and drilled, turned on a lathe and
made in sheets of any thickness. Any color may also be
produced. The insulating pieces in sockets can be made
of this material. It is not only waterproof, but if high
polish is required, that can also be produced. Alexite is

different from the compositions already mentioned in that

it is absolutely fire, water and acid proof. The name is

already well known to the electrical public, likewise the
material itself, some switch bases, cut-outs and rosettes

having been shown a short time ago. Brass parts

can be embedded into Alexite, effecting a saving in the

cost of manufacture, and greatly adding to the appearance
of an article. Herculite is also fire, water and acid proof,

and somewhat similar in composition to Fibrone. This
material can be manufactured in sheets as large as ten feet

square, and as it can be drilled and tapped, will be exten-
sively used where the making of a mould is not justified by
the quantity required. This material is very light in weight,

and is said to be exellently adapted for switch-boards. It

can also be made in any color. The factory of the Fibrone
Manufacturing company at 300-302 Monroe street. New
York, has been enlarged, and sixteen new hydraulic presses

have been added to those already in use, in anticipation of

the very large business which will be done. Messrs. Alex-
ander, Barney iS: Chapin will have on exhibition at their

warerooms a full line of these materials.

Electrical Patents.
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David H. Keeley, Ottawa,
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165. Multiplex Telegraphy. David H. Keeley, Ot-

tawa, Canada.

173. Battery Zinc. Archibald J. McDonald, North
Tiverton, R. I.

175. Secondary Battery. Friedrich Marx, Berlin,

Germany.
The compound electrode is composed of carbon and

a metal, and rendered resistant by an envelope or coat-

ing of carbon only.

189 Electric Motor Truck and Gear. Edgar Peck-
ham, New York. N. Y.

igg Induced Current Telegraph- Abner M. Rose-
brugh, Toronto, Canada,
The object of this invention is twofold: First, to

construct an improved secondary current telegraph

system so that relays and sounders, or their equivalent,

may be U5ed, and second, to combine said secondary
current telegraph system with the ordinary Morse sin-

gle or multiplex system, so as to be able to use the

two simultaneously on the same wires.

208. Station Indicator for Railway Cars. George N.
Vanderhoef, Bayonne, N. J.

210. Electrode for Secondary Batteries. Edward B.

Weed, Detroit, Mich.

212. Electric Switch. Malone Wheless, Nashville,

Tenn.
The invention consists in a bifurcated armature, one

fork of which is on each side of the main circuit at the

point of separation.

216. Secondiry Battery Plate. Albert E. Woolf,
New York. N. Y.

224. Distribution of Electric Energy. Sebastian Z.

de Ferranti, Hampstead, England.

241. Electric Actuating Mechanism for Clocks Her-
man T. Schlegel, Akron, Ohio.

267. Process of Producing Porous Crystallized Metal
Plates Clement Payen, Pniladelpbia, Pa.

268. Process of Producing Crystallized Metallic Lead
Plates Clement Payen, I'hiladelphia, Pa.

209. Process of Producing Crystallized Lead Plates.

Clement Payen, Philadelphia, Pa.

270. Art of Producing Crystallized Metal Plates.

Clement Payen, Philadelphia, Pa.

271. Porous Crystallized Metal Plate. Clement Payen,
Philadelphia, Pa.

272. Method of Making Porous Crystallized Metal
Plates. Clement Payen, Philadelphia, Pa,

273. I'rocess of Making Porous Crystallized Metal
Plates. Clement Payen, Philadelphia, Pa.

274. Process of Producing Porous Crystallized Metal
Plates. Clement Payen, Philadelphia, Pa.

275. Process of Producing Porous Crystallized Metal
Plates. Clement Payen, Philadelphia, Pa.
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,276. Process of Producing Porous Crystallized Metal
Plates. Clement Payen, Philadelphia, Pa.

,277. Process of Producing Crystallized Metallic Lead
Plates. Clement Payen, Philadelphia, Pa.

,289. D^ad-beat Mechanism for Electrical Measuring
Instruments. Edward Weston, Newark, N. J.

,290. Temperature Regulator for Electrical Measuring
Instruments. Edward Weston, Newark, N. J.

291. Index Controlling Device for Electrical Measur-
ing Instruments. Edward Weston, Newark, N. J.

303. Electric Switch. Arthur R. Bush, Boston,
Mass.

326. System of Electrical Distribution. Walter S.

Richards, Natick, Mass.

361. Combined Lightning Arrester and Cut-out. John
A. McManman, Milwaukee, Wis.

362. Electric Railway. James K. P. Nourse, Boston,
Mass.

3S4. Adjustable Resistance for Electrical Circuits.
Charies Wirt, Orange, N. J.
Of the twelve claims the fifth is given:
"The resistance coil consisting of a flexible sheet

wound with wire and bent into a cylinder."

391. Insula'ine Composition. Frederick E. Blais-
dell, Camden, N. J.

395. Method of Manufacturing Insulating Tubing
for Electric Conducting Wires. Henry B. Cobb, Wil-
mington, Del.

420. Galvanic Battery. William Cofalman, Philadel-
phia, Pa.

424. Djnamo Electric Machine. Walter K. Freeman,
Brooklyn, N. Y.

425. Current Collector for Dynamo Electric Ma-
chines. Walter K. Freeman, Brooklyn, N. Y.

431. Electric Meter. Etienne Mares, Paris, France.

441. Electric Clock. Frank Schwartz, Halifax,
Canada.

502. Electric Railway Switch and Signal Mechanism.
Joseph Ramsey, Jr., and Frederic C. Weir, Cincin-
nati, Ohio.

,503. Electric Switch and Signal Mechanism. Joseph
Ramsey, Jr., and Frederic C. Weir, Cincinnati, Ohio,

,505. Electrolyte for Secondary Batteries. Bernard
Renault and Maurice Desvernay, Paris, France.
The first claim reads as follows:

"A depolarizing gelatinous silica for electric batter-
ies consisting of a mixture of water, bichromate of
soda, and silicate of soda."

,508. Electric Train Signal. Fitzwilliam Sargent,
Aurora, III.

534. Method of and Apparatus for Making Metallic
Wheels by Electricity. William P. Bettendorf and
Joseph W. Bettendorf, Davenport, Iowa.
The first claim:

"The improvement in the art of attaching metal
spokes to metal wheel hubs and tires, consisting in in-
troducing the ends of the spoke into the other member,
heating the contiguous portion of the two members to
a welding temperature by directing an electric current
therethrough, and finally upsetting the spoke to com-
plete the welding operation."

,548. Manufacture of Wire, Bands, Etc. Francis E.
Elmore and Alexander S. Elmore, Rothwell, near
Leeds. England.

557. Dynamo Electric Machine. Walter K. Freeman,
Brooklyn, N. Y.

563. Combined System of Fire Alarm and Police
Patrol Telephone and Telegraph. George C. Hale
and Albert Barrett, Kansas City, Mo.

,567. Thermometer. Madison G. Hawke, Saratoga
Springs, N. Y.

575. Process of Producing Crystallized Metal Plates.
Clement Payen, Philadelphia, Pa.

,584 Shipper for Trolleys. Herbert H. Brooks,
Cambridge, Mass.

,590. Electrical Governor. Franklin D. Hardy, Chi-
cago, 111.

The last claim reads:
"5. In an electrical governor the combination of an

electric motor, the speed of which is variable, accord-
ing to the tension or electromotive force of the current
generated by a dynamo and passing through the motor,
with a governor actuated by centrifugal force and at-
tached to the motor shaft, the centrifugal force vary-
ing with the speed of the motor shaft and brush holder
of the dynamo attached to the governor actuated by
centrifugal force, any variation of the speed of the
motor thereby shifting the brushes on the commutator
of the dynamo in return varying the current passing
through the motor placed in the circuit of the dynamo."

,595. Electric Railway. Rudolph M. Hunter, Phila-
delphia. Pa.

596. Electric Railway. Rudolph M. Hunter, Phila-
delphia, Pa.

597. Contact Device for Electric Cars. Rudolph M.
Hunter, Philadelphia, Pa.

604. Arc Lamp. Samuel E. Nutting, Chicago, III.

Claim one is;

"In an arc lamp the combination of an electrode, a
covering for the same of a material that disintegrates
under the heat of the arc at a temperature lower than
is necessary to consume the electrode, with its edge
next to the arc at a distance therefrom lo cause it to be
disintegrated with the same degree of rapidity as the
electrode is consumed, and a holder bearing against
the edge of the covering ne.xt to the arc and holding
the electrode from advancing until the edge of the
covering is changed, consumed or destroyed."
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BflSEHE E. FhTT .t .TPS, Pteadent. W. H. Sawteb, weo'7 and Electriciao.

AMEHICAIT ELECTRICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
i Magnet Wire, OflQce and Annunciator Wire, Rubber Covered

^ Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY, CABLES.
NewYork Office, 10 Cortiandt Street,

p. C, AfSU-SBMAtl, A««I>t-
'

Eugene F. Phillips, President. Johm Carroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(I,I]!IITE».)

^yictol^f [St. Gabriel Locks, Montreal, Canada.

— MANUPACTTJREBS OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

MICA
AIX SIZES

AND
QVAXmES

For Electrical Parposes.

EUGENE MUNSELL& CO.,

218 'Water St., New Tork.

Die TuBHER Brass Works

4 hASmSi AVE

CHICAGO.
Make

Anything
IN BRA55

THE "CLARK 'i ^WIRE.
hsu/afion Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the IirsPBCTOB of the Boston Fire TJnderWTiters* Uiiioii, under date of Marc&
19, 1S86, lie Bays : "A Thoroughly Keliable and Desirable Wire in E^-ery Kespect."

The rnbber used In Insulating onr wires and cables Is specially chemically prepared, and is guaranteed
to be waterproof, and will not deteriorate, oxidize or crack, and will remain fle.\Ible la extreme cold weather
and not afiected by heat. The Insulation Is pro':ected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compound, 'vhlch Is water, oil, acid and, to a very great extent, flre proof.
Our insulation tcill prove durable when all others fail. We are prepared to furnish Single Wires of all

^ugee and diameter of Insulation for Telegraph, Telephone and Electric Lights from stocK. Cables mad«
CO order,

EASTERN ELECTRIC CABLE COMPANY,
61 and 63 Hampshire Street, Boston, Mass.

QBNRT A. CLABK, General Manager. HERBERT H. EUSTIS. Electrician

HARTFORD,
CONN.JEWELL BELTING CO.,

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr light Doable I>y]iam.o Belts are alivays made ftom centers of irliole

hides estra stretched.
' W. H. SALISBURY & CO., Chlcafio, IIU

A. H. GARDINER CO., Mllwaiikee, Wis.
TODD & STANLEY CO., St. Loois, Mo.
ENGLISH, MORSE & CO.. Kaneae City, Mo.

(Main flottee, Indianapolis.
E. C. ATKINS & CO., ^ Branch Honee, Memphis, Tenn.

( " « Chattanooga, Tenn.

^ESTEXaM" -A-G-BITTS

IB the recognized Best Substitute
for Hard Rubber in the market, and
used by the leading Electrical HoueeB
in the connlry. We manufactnie all

kind 3 of

iNsuLATi mmiii,
also Sheets (which can be sawed,

drilled, turned In a lathe, etc.). Jar

Covers and Fittings, Switch Bases

and Handles, Cut-Outs. Bell Boxes,

Annunciator Dials and Handles. Push

Buttons, etc.

ffe Claim io Banafaetnre TBB VERT MATERIAL ffanted by the Electric Trade. Send for Estimates and Prices.

THE FIBRONE MFG. CO.,
Office, 35 Warren St. Fartory, 300 and 30a aionree St., NEVC 'S'OBK

CVDCDIMCUTll ^'"'^' Intricate and

tAr tn

I

m tn AL, fA"!,?i,^i=5S r'^'' anaanythiogthat can
MODEL AND be done in a first

nrnTninil ^l^^^ experimental

ELECTRICAL uSer^'"""'"
E. St. STIFF, 67 & 69 So. Canal St., Chicago.

Light Manufacturing under Contract.

FOR SALE.
Ona 8>^xl0 Aimlngton & Simms Auto-

matic Engine.
One 30.Light Fuller-Wood Arc Lfglit

Dynamo and Lamps.

A. L. IDE & SONS,
SPRIKCSFIKI,». 11,1,.

ELECTRIC LIGHTING,
FROKFORT, INDIANi,

PKOPOSAIiS are wanted until

Djcember 19, 1890, for lighting by elec-

tricity and gas, the Public streets, etc. of

this city for a period of five years.

Address S.A.COOK,
City Clerk as above.

By Order of j
J- ^ Chahbeklain,

committee.
I

J;

f^^--.

—TIHIIE

WRITING TELEGRAPH
instruments and sys-
tem have been perfect-
ed, and also proven by
the test of time.
The instruments are

adapted for

EXCHANGES,
NEWS REPORTING,

PRIVATE LINES.
It is desired to form

Sub-Companies in the
different WESTERN
STATES to introduce
this system of commu-
nication, -which has its
many advantages.
For particulars ad-

dress W^RITIHG TELE-
GRAPH CO., P. O. Box
1322, New York, N. Y.
N. B.—The patents of

the Writing^ Telegraph
Co. for CANADA, AUS-
TRALIA and SOUTH
AMERICA are for sale,
or desirable arrange-
ments -will be made
-with proper parties to
operate the instru-
ments in said coun-
tries.

Sealed Proposals.
CEALED TROPOSALS will be received ^y the
*^ Common Council or the city of Big Rapids,
Michigan, at the City Recorder's office nrtil Mon-
day evening, Dec. 1-t nest, for lighting ea d city
with twenty-sis ^2^) to thirly-tive (35) 200U candle
power electric liehts, from" Janiiaiy let, 1^91 to
January let, 1592. Said bid to sia^e price for
I'gbts running from duek until 12 o'clocii, and
al30 price to run from dosk until deylieht. Eacli
bid 1 1 l)e accompanied by a bond in the sum oE
StODO as a ^arantee that the parties tenceiing
such bid will enter Into a contract for operating
such lights if their bid is accepted- The Common
Council reserves the ri3ht to reject any and all

bids.
S. G. WEBSTER, Recorder.

Big Rapids, Mich , Nov. 5, 1890.

<*' GROGKER-WHEELER
PERFECTED MOTORS.

Very Slow Speed—Full Power—Perfect Keenilalion
Forged Fields, I.et into Base -Self-Oiliiijj

Kearings—Self-Centerins Bearings—All
Sizes Botli Arc and Incandescent
—For All PoTver Purposes.

Acknowledged by tbe Leading Manufacturing Companies o be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YOFK
S. S. WHEELEK,

President.
F.B.CROCKER,

Vlce-Preet.

EDISOX GENERAL, EliECTRIC CO.
FL,EISCHNEK BVII^DrNG,

FORTIiAND, ORE. Pacific Northwest District.

PORTLAND, OREGON, 0:;t. 30, 1890.

JAS.W. QUEEN & CO.,
GENTLEMEN:—Io reply to your favor of the 23d Inst., I would aay that ths

portable testing set I bought of you lecently has given every satisfaction, and for an
Instrument of Iti class surpasses anything I have ever sf en for accuracy and reliability.

I would heait'ly recommend it to electricians. Tours very truly,

R. FLEMING, Assistant District Engineer.

The set referred to was nianvfactured by

QUEEN & CO.,
'J

Philadelphia.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

•NTERNA^'ioNAL OKONITE COMPANY, Limited, - - I3 Park Row, NEW YORK.
BRANCHES Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, San Francisco, London and South Am^ric^.
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B. BHGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AKD SLECTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BEANCn STORK—

2134 Michigan Avenue.

EDISON LAMPS REDUCED TO 44 GTS.
16 CANDLE POWER LAMPS.

Lota of 25 to 150 44 cents tach.

Lots of 150 to 500 42 cents each.

Lots cf 500 40 ceita each.

Other sizes In prcporlic n. All sizes in stock, with bases

to fit any make of lamps or scckets.

Fall Line OKONITE WIRES in Stock. Safest and hist ivire made-
Fall Line of Edison Sockets atid Jppliancfs,

CINCINNATI,
OHIO.STANDARD ELECTRICAL WORKS,

Onelo-light .50 volt Dynamo
One 25-liglit 50 volt Dynamo
One 50-light 50 volt Dynamo
One 75-li?lit 110 volt Dynamo
One lOO-llght 110 volt Dynamo
One 150-liKlit 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO.,

FITCHBURC, MASS.

Vnil niake a mistake IT vou dnn'l buy your Electrical

I UU Supplies from F. & K, Clcveluim, u.

LOOK AT THESE PRICES:
12.00 Dry Batteries, larco size, fO.83; f2.00 Iruu Box
Bells, a-lnch, -VJC.; 15c. bronze pii.sli Buttons, '^f. ; "ioc.

Wood Push Buttons, assorleil. Ic; 50c. Swltchei. one
point, 10c. ; 10c. Bell Hangers' Slar-les. per lb. Dc. ; ?1 00

Leclanche Batteries, best uiado, 4-lc.; fa.lSSpark CoH.s.

8 Inches. 11.50; *10.00 Medical Batteries, fy.50. Send
for Catalogue No. t!.

Fletcher & Fletcher Electric Go., Cleveland, 0.

AS A METAILIG INSULATOR
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO.. Cleveland. 0.,

Offers ite new AII<)y Silver Bmnjie. Tbiee llmeB
the realetiiDce of Uerman Sliver gQar*Dt*rcd
Color, Btft-neth, loughneee, cae'ine quallilep. all

superior to Gernao Silver. ('ofitB leee. Far-
niebed in fDgoie or c^atlrg.

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Slecfrical Kxpcrt^
DESIGNER AND MAHUFACIURER.

Special and Experimental
MACHINERY .

Large DyDSmos and Motora for Special Work
built to Order, Coal Mining Haulage

a Specialr?.

ELECTRIC LIGHT REPAIRING.

FRANK T. BROWN, Late

PRIHCIPAL EXAMIKER ELECTRICITY,

D. S. PATENT OFFICE, "o'^o-

Bntterwortli, Hall, Brom & Smitli,

Patent Attorneys,

25-26 HONORE BUILDING. - - CHICAGO.

Two complete seta ot V. S. Electrical Patents.

A MODEI, RAILWAY.
The Burlington Route, C.,B. &Q R.

R., operates 7,000 miles of road, with ter-

mini in Chicago, St. Louis, St. Paul,
Omaha, Kansas City and Denver. For
speed, safety, comfort, equipment, track,

and efficient service it has no ecjual. The
Burlington gains new patrons, but loses

none.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

STILWELL&BIERGEMF6.C0.,

DAYTON, OHIO.

TBT™ EMPIRE CHINA WORKS,
144 to 156 Green St., Green Point, BrooHyn, E, D„ N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Bases. Cat-Out Boxex, Cleats. Circnit Breakers,
Bashlnss, Kaobs and other Insnlatort,.

The lody of our goods Ig made non-conductive. Our ware is the most
dence and ie consequently ih« most non-ahsorbent that can be prodnced.
being the TRUE flARD PORCELAIN.

AL UM I N UM rS^c''p'^?"iK
ALLOT COMPOSITE. 100 Ibs. (sample)
coiitaiQlnir ?'3 per cent. Aluniinnm pent

prepaid for only S7. We deelie to eslnlilish an
Ai^eniy In every lar^e city for our Melal Alloy.
K or tPima and city rig:ht9 address THE SCHMtED-
BARENGUSS FURNACE CO., Newport, Ky.

Electrically and Mechanically Yourp.
JAS. MeLArWHIilN,

Pioneer in Arc Lighting and Electric Railways.
14 YEARS' PRACTICAL EXPEHUNCE

Manafactnrer of New Parts and Repairs of all

Systems of Electric Light, Railway and Power
Electric Specialties. Raising and Lowering De-
vice for Arc Lamps, my patent. Simple Auto-
matic Lightning Arrceters (patents applied for).

At: Lamps for all Syslenis; Arc Lampu for In-

candescent (^'irculte. ConBulting Blec rical En-
gineer. Office and i^'orks: 48, bO and 52 North
Clinton St.. Chicago III-

HENRY C. EDDY,
MANUFACTURER'S AGENT,

Electrical Goods and Macbinery,

Room 22, 170 La Salle St , CHICAGO.

C.B.HOLMES, WM.C. NICHOLS,
Prest. & Genl. Mgr. Secretary & Treasurer.

G.W. GRIFFIN,

Superintendent of ConBtrnction.

•r^n

,

Hazelton

W Tripod

Boiler.

Is the quickest

«^ generator of steam,

needs less repairs

than any other, and

Is the most eco-

nomical boiler in

use.

Address

Mh Tripoi Boikr Co.,

170 TWENTY-SECOHD ST,,

CHICAGO, ILL.

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from pum or aclde. By refllterlng can be
need continnally. Adooted by the largest Elec-
tric Plants of the West!

S. TAUSSIG, Agt.. 45 River St., Chicago.

Write for Prices and Samples.

A PUBLIC BENEFIT.

The traveling public has already been greatly

benefited by the combination between the Chicago

& Northwestern and the Union Pacific Railway
syetems and the eetabUfhment of what ie now
known as the "Chicago, Union Pacific and Nor! h-

weetern Line," through greatly improved train

service ft om the East to the Pacific coa%t. Feat-

uresof the new service are solid \e8tibuled trains

running through from Chicago to Denver and
Portland without change. These trains carry

through Pa'acs steep'ng cars from Chicago to

Omaha in 15?^ hours, Denver ^'6^4 hcure, Ponlacd
82 hours, San Francisco 85 hours, and for the

benefit of paeeergers who do not wish accommo-
dations in fiEst-clasB sleeiers, luxtirions recliting

chair csrs a"e run through to Denver and Port,

land without chacg", in which accommodaiions
are free. Colonist slefp- rs are also run throiigh

from Chicago to Portland, In which the charge for

a completely furnished bei th is nominal, and as all

meals en route are eervtd In the beet tf diting

cars, the Chicaso, Union Pacific and North-

Western Line affords all clasEes of paaeengers

the very beet accommodations.

Another feature of the service provided by the

Chicago & Northwestern Railway which is highly

appreciated by the traveling public, Is the fast

vestibuled tialn (coaches, sleeping cars and din-

ing cars) running daily between Chicago and St,

Pbiil and Minneapolis, carrying throuch vest!

bnled sleepers between Chicago and Doluib.

The North-Western, which now operates over

T,COI) miles of flrst-clase railway, was the pioneer

in railroad building In the WeBt and is still in the

lead in supplying the traveling public with all the

benefits that are conferred by superiorlly of

equipment, (hrongh train service and fast time

between Chicrgo and all points West and Noith-

west.

You Will Oblige

Both Adveitiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

DERIVATION OF PRACTICAL ELECTRICAL UNITS.
By LiEiT. F. B. Baut and rRoi\ II. S. Cariiart.

f=i=?e:i=' .A^iiiD, :p's

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and BiocRAPHiES of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Found.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, 111
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CELE-BRAXEO WATER "WHEEE as particularly adapted to their use,

on account of its remarkably iiiiteady motion, l>ia:li. Speed
and sfreat Efficiency, and lar^e Capacity, for its diameter,
being double the Po>ver of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producmg the highest per cent, of use-

ful effect STuaranteed.
SEXO FOB CATALOGUE AND PARTICUX-ARS.

Our Horizontal "Victor" is highly recommended, as no gea»; are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VECXOETUKBI^iES arranged on a horizontal shaft with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

>^i A^DE^ /^ADROM CO., MAKERS OF HIGH -GRi

GLOBE CARBON^|Q_ <^,oNSj2c™^^

BLECKERT & NELSON,
MANTTPACTTTBEBS OP

Electric Llglit and Combinaticn Fixtures,

Wemake a epecialty of fnrnlBlilD^ the trade with
Blectric Brackete, Electroliers, Poitables, Com-
bination Brackets, and email fixtnres of all kinds.
Being manafactureia we can give lowoBt prices.

OFFICE AND PACTORT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive ClicnlaiB.

E

CORLISS OR HIGH SPEED WITH BOILERS, Etc.

For Driving Dynamos.
Complete Steam Plants Furnished and Erected.

1221-1223 Union Ave.

KANSAS CITY, MO.

NGINES
Completi

NGLISH, MORSE & CO.

WM. B- TTTENEB. J. LESTBB WOODEREOQE.

WOODBRID6I: «£ TURNER^
Electrical Engineers and Contractors.

COaiPIiETE EQUIPalENT OF EbECTBIG RAJULTVAfS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Submitted.
74 Co-rt±a,ja.<3.-t Stz-eet. KTe-cv 'S'oirJs..

ELECTRICAL WOOD.

Telegraph _
Telephone \. CROSS L ARMS
Electric flight

| £

C. H. HOLMES & CO.,
Room 410, Com'l Bld'g-, St. Louis. Mo.

LAWIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery. .- - ^v

LAMINAR FIBRE GOODS CO.,

180 Summer St., Boston, Mass.

Incandfisccnt Lamp Co.,
1 9 1

2"
1 9 1 4 Olive Street, St. Louis, Mo..

MAKHPACTUKEKS OP

IHCAHDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

^rxl-y ZMCet'Zi.'u.fa.ot-u.x-exrs of Z>-u.x-e C3oi>i>&r Texupex-ecS. foxr

Brnsh Copper, Commntator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Offloe and Faotory, NORTH EAST, PA.
Fastem Ssles Office. 35 Broadwajr. NCW TORK.

Western Sales Office, 225 SearboTn St., CBICAGO.
North Western Sales Agent. G. W- Williams, BETROIT. MICH.

HOLlKtES, BOOTH & ^AYDEKS,
FACTORIES: WATEBBHRY, CONN,

hakitfactitbers of

BARZ: AND INSUImATZSD T^IRZS.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Woisted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINO.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE. NEW YORK.
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For Central Station Lighting, Isolated Plants, Running Stationary Motors and Street Car Traction.

Specially adapted for Physicians' Cautery Purposes. Send for Circulars and Prices.

Correspondence Solicited.

PUMPELLY STORAGE BATTERY AND ELECTRIC MOTOR CO.,
229 La Salle Street,

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Habirshaw, Safety, and K, K. Wires; Poles, Cross-Arms, Pins, Brackets and Insulators.
Electric Railway and Electric Lighting Supplies of all descriptions.

Electrical Testing Apparatus manu-
factured to order, repaired or

calibrated.

WESTERN ELECTRIC COMPANY, NEW YORK.

The New American Turbine Water Wheel.
PASTIOTJIAELT ADAPTED TO DEIVDIG

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gite, steadiness of motion and

easy working gate, the construction of which makes It the most sensi-

tive to the action of a governor of any wheel on the market.

Crun rnp PJITIII nnil- I'li^stratlng various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, O.
SUCCESSORS TO

STOUT, miiliS & TEMPLiE,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic ot

the Past, Ihat vanishes belore the new

"Triple" Carbon Lamp
iDiPIED FOR iLL DAT OR ALL NIGHT LIGBTINe.

First cost much less, and far cheaper to operate and maintain, liaving but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Send for Fuethke Particulars to the

SPERRY ELECTRIC CO..

10s to eo7
OASTAI. »T.,

CHICAGO.

SPEAKIN& TUBES and WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO.,
2 1 , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.

itg Scad for New Catalogue, out August 1st. _^ _^__^^_

TH'EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

wir=?E:.

EX.ECTRIGAL SUPPI^IES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST. OR COMPLETE CATALnr.TiK-
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THE EVANS SYSTEM of DRIVING DYNAMOS
(STATION OF THE XOBXH ATTI.EBOKO STEAH AND EI.BCTBIC CO.)
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Over SjOOO-H. F. .Alreaciy in Operation.

Send for Cataiogae "D" to THE EVANS FRICTION CONE C0.| 85 Water Street, BOSTON .

THE ELEKTRON MFG. CO.,
79 and 81 Washington Street, Brooklyn, N. Y.

-MAKVFACXVBERS OF-

Perret Electric MotorsiDynanio$
I.AMINAT£D FIELD MAGNETS,

I.OW SPEED,
HIGH EFFICIENC'S',

FUIiL POWER.
Motors of anysizi for any purpose. Factories equipped throughout with Electric Power.

Isolated Plants for Incandescent Electric Lighting.

3 Eililillirca- .^C3-E3SrTS:

—

CHICAGO, ILL., C. M. Barclay, 205 Canal Si. BALTIMORE. MD., W.W. Donaldson, 215 N. Calvert St.

WASHINGTON, D. C, J. U. Burkett & Co., 1409 N. Y. Ave. ST. PAUL. MINN., F. J. Renz. 327 lyiinnesota St.

PerretaoH. P. Motor, Speed 550, Weight 1,800 lbs. N£W ORLEANS, LJ., George Baquie, 140 Gravier St. PHILADELPHIA, PA., Cleverly Electrical Works, 1C18 Chestnut St.

SOFT AS LEAD.
~

Cotton Wound Magnet Wire.

^rx ^ Sample.
-:L/£a-ra.-u.fa,ct-a.red. To^r-

MJOHN A. ROEBLINC'S SONS CO
TRBNTOIT, IT. J.

WAREHOUSE, 171 and 173 LAKE STREET, - - CHICAGO.
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THE BUTLER HARD RUBBER CO.,
33 IMCoroei" Streot, KTo-w

' Pei«8Et!i8 SVPEKIOR ADVANTAeKS IX THE MANCFACTCBi: OV

Especially in articles adapted to electrical industries, having obtained the sole right to manufacture BABD
RUBBEH under the valuable Patents granted to WILLIAM KIEL.

All operations of sawing, cutting, turning and polishing our new standards of

SHEE^r R ^)D AND TlJ^tlN^ can be performed with a large reduction in the wear and tear of tools, and considerable saving of labor.**""^^ J m-^^^u^ ^« «^ «# h^ I iv ^lA Our new standards are of a richer black throughout, not subjectio change in color, are tougher and
more flexible, do not become brittle \rith age, and have been tested and approved by the leading electrical companies of the United states. In addition to these ad-
vantages, we also offer advantages in prices,

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
Ktill rrmaln the most Batisfaciory and cheapest in the market, uneqnaled. for strength, durability, iDsnlation and resistance to acida.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

S£]iax3 X'oxt. f>zi.xoxis .a.:n']3 zisa?x3vc.A.'Z'x:s.
FOB ISAI/B BT THE CE1VTBAI< EI/ECTKIC CO., CUICAUO,

T^fgn--
A -BXiTPITTSSTD ISeV.

FRANKLIN S. CARTER. )

CHAS. M. WILKINS. [ TRADrHG AS
E. WARD WILKINS. ) PARTRICK& CARTER,

MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

E>lectrioal ^tjipplie^.
isoijE pbofbietobs of the

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST CALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Supplies for Hotel and Honse WorL 114 S. Second St., Philadelphia, Pa.
Catalogues and Discount Slieets will be sent to those in the trade upon receipt of app'icaiion and business card.

CLEVELAND,
OHIO.

Manufacturers of Electric Liight Carbons and'Battery Waterial.
THE STANDARD GARDON CO.,

DR. GASSNER'S
IDRY BATTERY

I

OmBBSBBXSBBMOHBBX

FOR OPEN CIRCUIT WORK
Tlie Batteries are now made in the following sizes:

No. Height. Width
18, Rectangular (Double Cell), 7^ in

17. •'

7i
16. Ctlindricai. (Enameled), 7 '

15. " 7
10. " Si
19. Oval, 6A
02. Rkctangciar, 4* '

3J in. X 3+ in.

3i " xl| ••

3 In. diam,
3
3

3f in, X IJ in,

2i " X U "

A. SCHOVERLING, Sole Agent and Manufacturer,

111 Ohambers St., New York.

HILL
Clutch Works,
CLEVELAND, O.

EASTERN OFFICE.
18 Cortlandt St., - NEW yORK,

Engineering Offlce: 116 Franklin SI,,

BOSTON.

CHICAGO: MINNEAPOLIS:
33 So, Canal St, 305 EB90ta Building.

KANSAS CITY:
1221 and 1223 Union Avenue.

ELECTRIC LIGHT PLANTS
Designed, Erected and FurDisbed.

Send for new Catalogne Power
TranemlsBlon Macliinery.

THE FOREST

LAMP HANGER.

ADVANTAGES.

Lamps wtien In positios snppoited entirely by

cross vire or cable.

Cord is used only wben raising or lowering

Lamp insulated from hanger.

No strain on lamp connection.

Mo danger of lamp dropping by breaking or

cutting of cord.

Ease of operation.

Low price.

MANUFACTURED BY

Forest City Electric MU.
GENEVA, O.
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TRADE MARK.

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in XSverything XSIcZSGTRICAXa.

okoniiejnnianson SOUTHERN ELECTRICAL SUPPLY CO., logustIt., ST. LOUIS, MOi

'S^iAGElEATllER-
Picker Leather-

T!T} 4 io^ni?o. I
ISJSnmmerSt., Boston, Mass ; 326 Pearl St., Hew York City. I Pf I nnio Mn

""'^"'^"'^°-lla9N.Thir(lSr.,PMladelpliia,Pa.; 60 W.MonroBSt., Chicago. | 01 LUU|0| IIIUi

THE BARNES WATER EMERY

Tool Grinder.

It has no pumps. No
valves. No piping to

supply it ^vith Tvater.

It has nothing- to get

out of order, is always

ready for use. It is

as easily managed as

a grindstone and will

give vastly better re-

sults.

Sold subject to ap-
proval. Send for full

description and price.

W. F. & John Barnes Co., Rockford, III.,

Address No. 761 Ruby Street.

Barnes' Patent

m\m mm,
20 to 32 inch swing, with both
worm and lever feed, self feed

and back-geared.

Barnes' Patent
ElSrGIJS^E IjATHE,
15 inch swing, 6 foot or 8 foot

bed. These machines are made
a specialty in our factory.

They have advantages not
found in other machines in

ithi;; line. It will pay parties

desiring to purchase or know
more about these machines to

s<;nd for full description and
prices to W. F. &. JOHN
BARNES CO., Rockford,
III., Address No. 76lRuby St.

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPECIALTIES :—Armington & Sims Eng:ines, Steel Boilers, Standard Rocking and SheflBeld

Grates, Lowe Heater, Hoppes Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest OfTlce for Latest Catalogue.

PRIMARY BATTERIES
For Household, Experimental, Scientific

and other Purposes.

JAMES H. MASON,
MANDFACTURINe ELECTRICIAN,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligbting,

GREAT IMPROVEMENTS.

Onaranteed as representeA.

These Batteries are in practical use,

and giving perfect satisfaction.

Edison manufacturing Co.,
EDISON-LALANDE BATTERY.

(UNDER AUTHORITY OF THOMAS A. EDISON.)

-lIAirUFACTlJKEKS OF-

Primary Batteries for Tele-
graph "Mains" and

"Locals,"

Electric Motors, Telephone
Transmitters,

Electro- Plating, Electro-
Medical Instruments,

Annunciators and Burglar
Alarms,

And all Classes of Closed and
Open Circuit Work.

than
& no
The

fofthem
feund ex-

ngs, etc.

tances to
^'and tenar
a also seen
it has been
in tins, etc.

/ATORS.

.ave sold to
' Baltimore,
"^railways.

*%t thiir

*»e .the

^tes.

Ued

EDISON-LALANDE BATTERrES IN THE WESTERN UNION
BIJILDING.

The recent fire in the Western Union Building in this city, as
onr readers are aware, completely wiped out the battery
plant, including both mains and locals. Recognizing the
value of the Edison-Lalande Battery, especially for local work and
its superiority over the ordinary blue-stone eel! for this purpose,
the Western Union Company late on Saturday afternoon, the day
after the iire, ordered twenty cells from the Edison Manufacturing
Co. It was too late to get anything expressed that day, but with
his characteristic energy, Mr. James F. Kelly, general agent of
the company, had the cells brought on from the factory by
wagon, accompanied by Mr. Gladstone, superintendent of the
factory, who set them up in the Western Union Building that
same night.

On the following.day 50 more were delivered and since then
about 3S0 cells have been set up. These have replaced over 1600 cells
of ordinary blue-stone battery, which would have been necessary.

The rapidity with-which the Edison-Lalande battery can be set
up and its imnaediate readiness for maximum work were thus
brought out with great prominence on this occasion, and the
promptness of the Edison Manufacturing Company in meeting the
demand made upon them was no doubt appreciated iy the
Western Union authorities.

^^NCANDESCEKT LAMP,

%i,^nd 1914 Clivi

JAMES F. KELLY

should keep, these Cel
Ticinity, conunaii

General Sales

All dealers in Electrical Supplies keep, or should keep, these Cells in stock. If unable to purchase from dealers in your
Ticinity, communicate with

P
Ae:ent> 19 Dey St., NEW YORK.
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

IT IS TJWEVJAISETI FOB ECONOMY OF FUEL, BEQTTI.ABITY Oi
MOTION. AMD DTTRABn.TrY IN DBB.

SOL.B BUILOBRS

r ritefor our Cataloyaeb

EDW. P. ALUS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

Mannfactnrers of and Dealers la

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 ani 43 SODTH JEFFERSON ST.

.
"i-V^ WORKMANSHIP

Of the: best.
BECK AUTOiWIATIC ENGINE.

-!^ Taylor Mi^'g Co. Chambersburg,Pa.
Complete Steam Plants a Specialty^

go Im ij_i

Will hold its next regular

meeting at the Club Rooms,

Monday Night, December i.

RECyLATIDN-DURABILITY

Lsm SIMPLICIIY

THE JOHN T.NOYE MFC CO. BUFFALO. N.Y.

FAIRBANKS, MORSE ^ CO.,
St. Louis, Chicago, Kansas City, Denver, Omalia, St. Paul.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

•WEATHER PROOF- SIMPLE)^- OKONITEGRIMSHAW WIRES • SINGLE^«''DOUBLE COTTON FlELD/*HcARMATURE WIRE
-FLEXIBLE CORD -ROSETTE 5- CLEAT5-TAPEoF*^'-KiNDS- SWITCHES -CUT-OUTS- PINS- BRACKETSf't'°iNSULAT0R5-

<
. THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND AhJYWHERE. ASK FOR PRICES BEFORE PURCHASING.

'^yONESBRQS-ELECTRICCO- 28 3 5^32 West Court 5t.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.
C
O
M
P
O
u
IM

WESTERN POWER CONSTRUCTION CO.,
OOBBESFOIirDfCnGK SOIilCITKD. 144 ADAMS ST., CHICAGO.
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W. N. HoBABT, Preset. L. O. Maddux, Vice-Pres't and Treas. J. H. Eickershofp, Sup't.

J. C. HoBAET, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY,

DURABILITY, SILENCE.

15 to 300 Horse-Poier. fi Componnd and Yalveless.

aioBt perfect regrnl^itlon

ever obtained.

NO SSAll PARTS REQUIRING REPAIRS.

NO ECCENTRICS.

NO STUFFING BOXES.

NO PISTON RODS.

IMTERHAL FRICTION A MIHIMDM.

ALL PARTS IKTER-

CHANGEABLE.

Tlie eusine is perfectly balanced and self contained; ail ivearing surfaces
are exceptionally largre, making it tbe most perfect liigb speed engine built.

THE TRIUMPH GOHPOUND ENGINE CO.,

SOLE BUILDERS,

21 i, 213, 215 and 217 W. 2ncl St., CINCINNATI, O.
FRASER & CHALMERS. Agents, Salt Lake City, Utah; Helena, Wonl.

TftADt/Wf^K.

(\EOISTEIlED.

For 20 years tlie superiority of the GonJa Trade Mark Batteries has been recog-

nized all over the world in repeated triumphs over all competitors. Beware of

imitations. "When you buy a cell for Telephones, Call Bells, Electric Clocks, Gas
Lighting, Burglar Alarms, Medical Batteries, Etc., Etc., be sure that it is marked with

the word Gonda.

The LECLANCHE BATTERY CO., NEW YORK.

THE SCHUYLER
-S'X'STIEinVC OI^-

ARC LIGHTING
CONTAINS THE FOLLOWING IMPORTANT FEATURES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes-

Ventilated Arnnature. proof against a burn-out.

A Pure White Steady Light.

M SCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution,

STATIONARY MOTORS.

STORAGE RATTERIES,

Executive Offices: 115 BROADWAY, NEW YORK.

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.
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Thomson-Houston Flectbic Cy
Embodies all the Essential Requisites of a First-Glass Equipment.

THE ONLY SYSTEM FULLY PROTECTED AGAINST LIGHTNING.

Companies desiring Centre Pole Construction should see the Indianapolis Plant, illustrated below.
Also Washington, D. C, Rochester and Brooklyn, TT. Y.

Citizens' Street Railway, Indianapolis, Ind.—Thomson-Houston System.

THE THOMSON -HOUSTON PERFECTED SNOW SWEEPER
IH NOW RBADY FOR DBI/ITKRT. IT WA«I IJ«IEU ]iXCL.ir>$IVEL<T BT THE WEt^T END COUPANT OF BOl!)TON, liAI^T

WINTER, AND 18 FVIiLT INDORSED B V THEU, AND OTHER CO HPANIEa WHO HAVE UI»ED IT.

Illustrated and;Descriptive Circulars cheerfully furnished on application atany of the following

BOSTON, CHICAGO, ST. PAUL,
-i03 Slloley Stx*eet.
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Knapp Electrical Works

^^' mt \

G-eneral 'WTesterxi Agents

Perkins Electric Lemp Ge.

ALL CANDLE POWERS,

TO FIT ANY SOCKET, ANY VOLTAGE,

ANY EFFICIENCY.

GRIMSHAW WHITE CORE

1=0H

TELEGRAPH,
TELEPHONE,

ELECTRIC LIGHT.

SWITCH-BOARD CABLES,

GRIMSHAW WHITE TAPE,

GRIMSHAW BLACK TAPE,

GRIMSHAW SPLICING COMPOOND.

ELECTRICAL SUPPLIES OF EVERY DESCRIPTION.
-WIE CAM/ SPECIAt ATTEKTIOIT TO •

THE DIAMOND

SWITCH AND FUSE BOX,

DOUBLE POLE
-FOR-

INCANDESCENT GIIICUITS.

GALE'SCOMMUTATOR COMPOUND
NO ELECTRIC LIGHT PLANT CAN AFFORD TO BE WITHOUT IT.

KNAPP ELECTRICAL WORKS
54&56

p Franklin St. CHICAGO, ILL.
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When you are in a hurry order

from The Electrical Supply Com-

pany.

When you are particular regard-

ing quality order from The Electrical

Supply Company.

When you do not have time to

write for quotations, and do not

want to pay more for goods than

they are worth, order from The

Electrical Supply Company.

The Alectrical World of recent

date, in speaking of Habirshaw rub-

ber covered wires, states: "The

United States naval vessels will not

have any other wire, and the largest

and finest electric light and power

plants are making extensive use of

it. The big Edison station in

Brooklyn uses it altogether; the de-

mand has become so great that the

cooapany isnow putting up an entire

new factory." The Electrical Sup-

ply Company, 171 Randolph St.,

Chicago, are sole Western Agents

for the celebrated Habirshaw wires,

cables and cores.

Mr. W. A. Richmond, superintend-

ent electrical department Concord

Gas Light Co., Concord, N. H., in

speaking of Shield Brand insulation

says: "We have between 1"^ and 14

miles of two and three braid Shield

Brand in use here, running through

trees—and bad ones at that—and it

has given perfect satisfaction thus

far, after being in use two years."

If you don't know all about the

Bradner Adjustable Hanger write to

The Electrical Supply Company for

circular No. 071 J.

Y

WHERE TO BUY.

We are headquarters for the following lines:

Annunciators. General Electrical Sup-
plies.

Arc Lamp—The Universal.

Batteries.

Battery Jars.

Bells, Electric.

Bells, Magneto.

Belting.

Books—Electrical.

Burglar Alarms.

Cables.

Carbons—Points and
Plates.

Cars—Electric Railways,
Supplies for.

Copper Wires and Cables.

Cross-Arms.

Cut-outs and Switches.

Electrical Instruments.

Electric Railways — Sup-
plies for.

Electroliers and Combina-
tion Fixtures.

Fire Alarms.

Gas Lighting—Electric.

Globes and Electrical

Glassware.

Hard Rubber for Electri-
cal Purposes.

Insulators and Insulating
Materials.

Insulated Wires and
Cables.

Magnet Wire.

Lamps—Incandescent.

Mining Machinery—Wires
and Supplies for.

Pins and Brackets-

Poles—round or octugon
—also Iron Poles.

Push Buttons.

Railways—Electric Sup-
plies for.

Speed Indicators.

Tapes—Insulating.

Telegraph Apparatus.

Test Instrument.

Wire—Bare or Insulated.

Our Catalogue, No. 660, should be in tlie]|hands of all

interested in Electric Light and Power Supplies.

Our Catalogue, No. 648, should be in the hands of all

selling or using House Goods, such as Bells, Batteries, An-
niinciators. Gas lighting apparatus, etc. District Telegraph
and Telephone Companies, will also find much information
of interest in this catalogue.

The B. W. Ampere indicator fills

a "long felt want" in every station.

The Ajax Dry Battery challenges

any open circuit battery in the world

to a contest of merit.

Mr. Alex Dow, expert electrician

Brush Electric Company, writes:

"Answering your inquiry about the

sample of Shield Braud, No. 4, I

handed you last summer, the cir-

cuit from which the sample was

taken had been up nearly a year,

including a severe winter. The cur-

rent on same varied from .3 to 18

amperes; the pressure 2,100 volts,

constant potential. In my opinion

the wire showed up well, and the

insulation was worth the higher price

paid for it."

The Ellis Oil Filter. If you want

a filter, try it; then buy it.

The "E. S." detachable Fuse Ro-

sette is neater and better arranged

for safe and satisfactory service than

any other rosette or cut-out made.

Geo. A. Mayo, electrical engineer

Rockford Electrical Manufacturing

Company, has a high opinion of

Shield Brand insulation. He states:

"Shield Brand has given us entire

satisfaction wherever used, and is, in

our opinion, one of the best Water-

Proof Wires on the market at pres-

ent."

Carl Kammeyer, superintendent

National Electrical Manufacturing

Company, renders the following ver-

dict regarding Shield Brand: "It is

a first-olasB Moisture-Proof Wire,

and I would have no hesitation in

using it for the most trying over-

head circuits."

Y
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL NI6HT ELECTRIC LIGHTING.

All other devices are crude, expensive, and unsatisfactory.

m mmwmmm
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS,

INCANDESCENT LIGHTING MACHINES,

CARDONS FOR ARC LIGHTING,

ETG, ETC, ETC.

THE BRUSH ELECTRIC CO.,
CDt^ICD.
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FORT WAYNE ELECTRIC CO
HANIIFACTIJRERS OF THE

Slattoin lodoctioo Sistem of Long Distance
INCANDESCENT LIGHTING-.

.A.x<a-x> r^zi

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIir OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO.
PHLLABEIiPHIA, -

PITTSBUKGH,
DBTKOIT, MICH., -

SAN FRANCISCO, 35
TORONTO, CAN.,
DAIiLAS, TEX.,

OFFICES:
115 Broadway.

185 Dearborn St.

907 Filbert St.

633 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., AND - DROOKLYN, N. Y.
SLUTTERY ALTERNATING DYNAMO.

WE MANDFACTDRE MOTORS
THAT ARE

GOOD ONES
IF WE DO SAY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So wait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESIGN
MOTOR on the MARKET.

The Answer Will Gome Promptly
FHUH THE

BALTIMORE, MD.,
ilftnufactiirei s f Arc and Incandescent Motors of All Sizes.

CHAS. H. CONE, Western Agent, 103 Adams Street, Room 8, Cblcago, Illinois.

ELECTRICAL

Accumulators
Useful and economical for all purposes to which

electricity is applicable, such as

Propulsion and Lighting of Street
Cars, Vehicles, Yachts, Etc.

Central Station and Isolated Light-
ing.

Portable Lighting or Power.
Portable Electric Lanterns.
Electric Power for Motors.
Portable Electric Fans for Office,

Family and Sick Room.
Only Clean and Convenient Hattery for Surgeons,

Dentists, anil Professional Men Generally,

MANUFAOTUEED EXCLUSIVELY TODEE THE PATENTS OP

FAURE, SWAN, SELLON, GRISCOM,and others.

COMPLETE ELECTRIC LIGHT AND POWER PLANTS.

THE ACCUMULATOR CO.,
44 Broadway, NEW YORK.

PHILADELPHIA AGENCY :—ELECTRO DYNAMIC CO., 224 Carler Street, Philadelphia, Pa,

CHICAGO AGENCY :—239 La Salle St. SAN FRANCISCO :—220 Sutter St.

BOSTON:—HOLTZER-CABOT ELECTRIC CO., Ill Arch Street.

PROVIDENCE:—SWARTS & GANNETT, Swarts Building.
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Ireson's Self-Adjusting Leather- Link Belting.

Patd. ISov. 18, '86.

BspectaUy adapted for
all Blectric pnrpoBes and
other hlgli-Bp«eamachiii-
ery.

Manfd

Send for IreBon*s lUaa-

txated Treaties oa 8elf-

AdjuBtlBg Leather Link
Belting, fnintBhed gra-

taltonsly.

by CHARLES L IRESON, 97 High St., Boston. Mass.

AreYouWorkin'
ELECTRIC RAILWAYS? :r

The Standard Underground Cable Co., '"TupeSlineof

Insulated Wires and Cables.
nHICARn. PITTSBURGH. BIRW -FORK.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACTURERS OF AND DEALERS IN '

EVERYTHING ELECTRICAL
SEND FOB S56-PAeS CATA&OQDE,

111 Arck Street, BOSTON, MASS.
iPFPiii tri^HriFS- i GLOWER & HARRIS, Ddllas, Texas.orci^iAL /iucni.ii:a.

^ p^^^ Seilers Elbcteical Wokks, San Francisco, CaL
A full line of our masnfactnre can be found at onr Agencies.

ACNOLIA
METAL.

Chicago, Aug. 6, 1890.

THE MAGNOLIA ANTI-FRIGTION METAL CO.. 74 Cortland Street, New York GIty.
GENTLEMEN:—Some monthe since, we had a great deal of difficnlty with our Ball Engine

running with bearings hot, and need a great deal of oil without causiDg the bearings to become any
cooler by increasing tbe amount of oil used npon the bearings.

The Ball Engine is 100 H. P., 14x13 inches. :;70 revolutions per minute, and carries 90 lbs. steam
presaure. Bearings, 4;B-in. diameter by 4 in. length. There Is but 1-33 in, play allowed in the bear-
ings, and makes a very close fit.

We have had the moot excellent results from the use of your Magnolia Metal, and could not ask
for better service. We trust that this report will be esolicU and pleasing to you. We remain.

Tours truly, THE "WEbTERN LIGHT & EOWER CO.,
By W. M. Talcott. General Manager.

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

THe India-Mlier aDd Gitta-Ferclia Insalatiog Co.

Vulcanized India-rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage, Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Eveiy
variety o( INCANDESCENT CORES.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to S.ooo Megohms per
knot.

Cables o( . High insulation

and Long Life, all millage.

WW.M.HABIRSHAW, F.C.S.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

installations

Standard Marinh
Cores to any Millage
or Specification up to

9,000 Megohms per knot

Two-Circuit Concen-
tric Cables, both cir-

cuits, 9,000 Megohms pet
knot.

Nav\' Portables, Silk,
Cotton and Hemp,

Bell Wire, rubber cor^

ered. for Marine Work,

Pliable Cables, for

Search Lights.

Insulated Wires and Cables.
Tlie aduioirledg^ed Standard I'or durable and Jilgli In-

sulation. .Kts nierlts proved by a record of over q.narter .

of a oentmary. Adapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSDLATIM JOINTS,

Electric Light and Power,
Telegraph and Telephone,
Railway and all other
Branches of Signaling^

ALL SIZES
Lead Encased Wires,

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations.

GEORGE R. PRESCOTT, Jr., Gen. Agt., 16 Oey St., New York.

Western Electric Co., Chicago, 111., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Rods, Sheets, and Plates.
c 1> b a

Wh////y/y///u/M. ^^^mmm
-Braided Cotton, saturated

CUT SHOWINft STILE OF INBUI.ATI0N.

a—Copper Wire, b- b—Two Braids, saturated with Fire-Proof Insulation,

with a black, Weather-Prouf Composition.
. , .^^ n .-„ t> _^ «^ -,_•-

Approved by New Tork Board of Fire Underwriters. Samples furnished npon application. PureElectrto

Copper Wire, bare and covered, of every description.

FACTORIES:
ANSONIA, CONN.

ui.DCDnnMc. ( 19 and21 Cliff Street, New York,
WAKtKOums>

^ , 33 and , 35 Wabash Ave., Chicago, III.

K-I3-I »-0-N
ELECTRIC LAMPS.

1-2 to 36 Candle Power.
For use with Batteries or Dynamos.

3 to 40 Volts.

We Will Send Free, Catalogue E,

Which shows prices of, and experiments with
Edison Lamps, and gives directions

How to Make a Cheap Battery,
And how to operate them. Any intelligent boy can

operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.

MILLIKEN PATENT

ELECTRIC RAILWAY POLE.
ManofactQted by

MILLIKEN & CO.,

'^o.55Libe^tySt |No.59DearbornSt.

New York. \ Chicago.

ADOPTED BT

New York, Jeraey City, Pateraou,

Buffalo, Pitt3burgb, Hamilton, O.,

and nany others.

Recommended by best Engineers.

Over 6000 Ordered in Last

6 Months.

Western Department, 59 Oaarliorn Street.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Jkrc and Incandescent '^

us^Micbigan Ave'l'cutcAGo, ill. Electxdc Railiiray
^^ 115 Broadwav, New York, N. Y. _^
T51 Wkt*'t:r*in 215 W. 4th St., Cincinnati, Ohio. T!mi1TfeTnAlffXiXeCtX ±V N. Y. Life Ins. BIdg., Kansas City, Mo. i«ll|_UXpiUOU.€«

_, i_j» » J 11 5 N. 3d St., St. Loujs, Mo.

Xiignting A.pparaxus. 15 First st., san fbancisco, cal. Electric IKEotors*

THE ONWARD MARCH!
Some Facts in Electric Lighting.

No. of Companies using Thomson-Houston Arc Apparatus, Jan. 1, '90 516

No. of Companies using Thomson-Houston Arc Apparatus, July 1, ^90 687

Increase 6 months, ending July 1, '90 71

Total No. of Arc Lamps of Thomson^Houston Manufacture in use in Central

Stations, Jan. 1, '90 68,203

Total No. of Arc Lamps of Thomson^Houston Manufacture in use in Central

Stations, July 1, '90 79,387

Increase 6 months, ending July 1, '90 11,184

No. of Co.'s using Thomson-Houston Incandescent Apparatus, Jan. 1,'90 337

No. of Co.'s using Thomson-Houston Incandescent Apparatus, July 1, '90 436

Increase 6 months, ending July 1, '90 99

Total No. of Thomson-Houston Incandescent Lights in use in Central

Stations, Jan. 1, '90 281,555

Total No. of Thomson-Houston Incandescent Lights in use in Central

Stations, July 1, '90 408,515

Increase 6 months, ending-July 1,'90 126,960

There are also in the United States Isolated Plants using in the aggregate

20,000 Thomson-Houston Arc Lamps,
and over 100,000 Thomson-Houston Incandescent Lamps.

ELECTRIC RAILWAYS.
Roads in Operation, July 1, 1890 80

Number of Motor Cars 1,069

Roads under Construction, July 1, 1890 48

Number of Motor Cars 408

CSrra/Xici "rotetl-
Number of Roads 123 Number of Motor Cars 1,477

Total Length of Track (in miles) 897

i

1
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co xxvlii

Abendroth & Root Mfg. Co, . xv
Alexander, Barney & Chapln. xil

AlUs, E. P. & Co xxll

American Electrical Works. . xv

Ansonla Brass & CoppeiCo.

.

i

Automatic Switch Co vll

Baggot, E ^^
Bain, Force xvi

Ball Engine Co xvl

Barnes, "W. F. & Jno xxi

Barton, Geo. P —

—

Baxter Electric Motor Co xxvnl

Bernstein Electric Co ^1
Bleckert & Nelson 3cvli

Brown, Frank T xvi

Brush Electric Co xxvii

Bubier Publishing Co
Bunnell & Co., J. H xiv

Butler Hard Rubber Co xx

CB. ifeQ. R. R ••••• XVI

C. &. C. Electric Motor Co. . . xlii

C.& N. W.R.R.Co
Central Electric Co
Chicago E'ectric Club xxU
Cleverly Electrical Works. . .

iv

C. M. &St. P. R. R. Co
Colburn & Co., I. W xvl

ColumblalncandescentLampCo xvli

Connecticut Motor Co vU
Consolidated Electric Storage

Co .

Continental Dynamo Co iv

Cowles Electric Smelting and
Aluminum Co xvi

Crocker-Wheeler Motor Co. . . xv

Crosby Electric Co Iv

Curtis Regulator Co ;

Day s Kerite Insulation i

Dayton Globe Iron Works Co.xviil

Eastern Electric Cable Co xv

Eddy. Henry xvi

Edison Mfg. Co xxl

Edison General Electric Co.,—
Lighting Dept viii

Edison GJeneral Electric Co.,—
Lamp Dept • ^

Electric Construction & Sup. Co iv

Electrician Publishing Comp'y xx

Electrical Supply Co xxyi

Elektron Mfg. Co xix

Empire City Electric Co xvili

Empire China Works ... xvi

Eureka Tempered Copper Co. .
xvii

Evans Friction Cone Co xix

Fibrone Mfg. Co xv

Fletcher &Fletcher EleciricCo xvi

Forest City Electric Works
Fort Wayne Electric Co xxviii

GIbsonCo., W. D iv

Globe Carbon Co xvii

Great Western ElectricSup. Co. v
Greeley&Co., E. S
Hannount, G. A vli

Hawkeye Electric Mfg. Co iv

Hazelton Tripod Boiler Co. . . xvi

Helsler Electric Light Co xii

Hill Clutch Works
Holmes, Booth & Haydens xvil

Holmes & Co., C. H xvii

Holtzer-Cabot Electric Co i

Humphrey. H. H
Ide, A. L. & Son xv
Illinois Electilc Material Co.... xiv

India Rubber & Gutta Percha
Insulating Co 1

Interior Conduit&InsulationCo. slv

Ireson, Chas. L.. i

Jewell Belting Co xv
Jones Bros. Electric Co. xsii

Enapp Electrical Works xxv
Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co xxiii

Leffel & Co., Jas xvii

McLaughlin, James xvi

Magnolia Antl-FrictlonMetal Co i

Mason, James H , ... xxt

MUliken&Co i

Monitor Electric Co vli

Munsell & Co., Eug xv
Munson Belting Co., Chas xiv

National Carbon Co iv

National Electric Mfg. Co x
Northwest Thomson-Houston Co. vi

Noye Mfg. Co., Jno. T -

N. Y. Belting & Packing Co.. . xiv

Okonlte Co xv
Ostrander & Co., W. R xvill

Page Belting Co xvi

Palate, H. T xiv
Peckham Street-Car Wheel &
AsleCo vii

Partrick & Carter xx
Pliillips Electrical Works, E. F xv
Phoenix Glass Co xxviii

Pond Engineering Co xsi
Powell Co., Wm
Queen & Co xvi

Roeblings' Sons Co., Jno. A.. . xix
Sawyer-Man Electric Co xlil

Schleren & Co., Chas. A xiv
Schmiedbarenguss Furnace Co. .xvi

Schoverllng, A
Schuyler Electric Co xxili

fihultz Belting Co

Southern Electrical Supply Co . xxl
Sperry Electric Co xviil

Standard Electrical Works . . , xvi
Standard Paint Co xiv

Standard Underground Cable Co. i

Standard Carbon Co xx
Stanley & Hall xiv

Star Electrlx Co ix

Stephenson t& Co
.

, Jno xxil

Stiff, E.D.& Co XV
Stilwell & Blerce Mfg. C\ xvi, xvii

St. Louis Electrical Supply Co. xvi
Taussig, S xvi
TaylorMfg-Co xxli

Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxiv
Triumph Compound Engine Co xxiii

Turner Brass Works xv
Union Hardware Co xiv

United Electric Traction Co xxiii

United States Electric Lighting
Co xlii

VanNuls C. S
Wanted xv
Western Electric Co xviit

WestemPowerConstructinnCo. xxli

Westlnehouse Electric and Mfg.
Co xtil

Weston EUctrlcal Instrument
Co -

Wollensak, J. F iv

Woodbridge & Turner xvi
Wrigley, Thos xii

Writing Telegraph Co , . . xv

CLASSIFIED LIST.

Accnmnlators.
BruBD Electric (Jo.

Consolidated Electric Storage Co

Alaminnin.
Cowles Electric Smelting & Befln-
Ing Co,

Sclimledbarengass Farnace Co.

Annniiciators.
Central Electric Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
GreatWeetern E lectric Supply Co.
Greeley & Co. E. 8.
Holtzer-Cabot Electric Co.
Jones BroB. Electric Co.
Knapp Electrical Worke.
Monitor Electric Co.
OatrdDder & Co. W. R.,
Partrick & Carter.
Standard Electrical Works

.

Stanley & Hall.
- Western Electric Co.

Anti friction Metal.
The AlagnoUa Anti-Friction Metal
Co.

Tnmer Brass Works.
Arc liamps.
Brneh Electric Co.
Electric Conatructlon & Snpply Co
Foree Batn.
Fort Wayne Electric Co.
Hawkeye Electric Co.
McLaughlin, Jas.
Northwest Thomson-Houston Co.
Schuyler Electric Co.
Sperry Elecric Co.
ThomBon-Honston Electric Co.

- Weatingbouse Electric Co.
Western Electric Co.

Batteries.
Bubier Publishing Co.
Bunnell & Co., J. H
Central Electric Co.
Crosby Electric Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWeatern Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.'
Leclanche Kattery Co,
Mason, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,aeen & Co.
Schoverling, A.
Southern Electrical Supply Co.
StarEIectrixCo.
St. Louis Electrical Supply Co.
Standard Electrical WorKs.
Stauey *Hall.
Western Electric Co.

Hattery Jar*i.
BuUer Hard Robber Co.
Central Elpctric Co.
Eiecrrical Supp'y Co.
Holizer-C^bot Electric Co-
Partrick & Carter.
Queen & Co.
Stanley & Hall.
Weaiem Electric Co.

Bplle, Electric.
Central Electric Co.
Empire Cltv Electric Co.
FletcbPT & Fletcher Electric Co.
Great Weatem Jliiectrlc Supply Co.
Greeley & Co., E. S..
Knapp Electrical Works.

" Monitor Electric Co.
W. R, OstranCer & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stanley & Hall.
WoUensak, J. F.
Weateni Electric Co.

BellH, aiaeneto.
Central Electric Co.
Empire City Electric Co.
Greeley & Co.. E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Stanley* Hall.
.starElectrii Co.
Western Electric Co.

Belting.
Evana Friction Cone Co.
Iieeon, Cbaa. L.

B *>itliifir—continued.
Jewell Belling Co.
Chas. Manson Belting Co.
Macon. JameaH.
K. Y. Beltins & Packing Co
PaeeBeltinsCo.
Schieren & Co.. Chas. A.
Shultz Belting Co.

Boilers.
Abendroth & RootMfe. Co.
Hazelton Tripod Boiler Co.

Books RlectrfcBl.
Electrician Publishing Co.

Bnrslar Alarms.
Central Electric Co.
Electrical Supnly Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Gre©ley& Co., E. 8.

Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co., W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See wire Insulated.)

Cable Electric (See Wire Insu-
lated), <'opper,t$heftand.Bar.
Roebllng'e aons Co., John A.
Standard Underground Cable Co.
Wefetem Electric Co.

CarboDS. Points and Plates.
Brueh Electric Co.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Glohe Carbon Co.
Knapp Electrical Works.
National Carbon Co.
S'andard Carbon Co.
Western Electric Co.

Cars, Electric Railway.
Stephenson Co., John

CIntcties, Friction.
HiU Clutch Works.

Cunstraction and Bepairs.
Bain, Foree.
Electric Constrxictlon & Supply Co.
Knapp Electrical Works.
McLaughlin, Jas.
N. W. Thomson-Houston Co.
Stiff, E. D. & Co.
Western Electric Co.

Contractors. Electric Iiisht.
En^ae Plants and Electric
Bailn^ays.
BruBhEhctticCo.
Edieon General Electric Co.
Elecric Merchandise Co.
H. H. Humphrey.
McLaughlin, Jaa.
National CoDduitMfg^ Co.
Northwest Thomson-Houston Co.
Pond Engineering Co.
Sperry Electric Co.
Thomson -Houston Electric Co.
United Electric Traction Co.
Westinghimse Electric Co.
Western Electric Co.
Western Power Construction Co.
Woodbridge & Turner.

Cnpper Wires and Tapes.
American Electrical Works.
Ansonla Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electrlral Supply Co.
i^reat Western Electric Supply Co
Holmes, Booth & Haydens.
lUiuois Electric Material Co,
Jonea Eros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
PhilliDs, Eug. F. Electrical Works.
Roebling'Sj Jno. A. Sons Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arms.
Central Electric Co.
Electrical Merchandise Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holmes, C. H. & Co.
Illinois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Cat-ont« and Switches.
Alexander, Barney & Chapin.
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher &Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. 3.

Holtzer-Cabot Electric Co.
Illinois Electric Material Co.
Partrick & Caiter.
PaiBte, H. T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Star Electrlx Co.
Union Hardware Co.
Van Nuis, C. S.

Western Electric Co.

Bynames.
Brush Electric Co.
Bain, Foree.
Colbam&Co.,I. W.
Continental Dynamo Co.
Fort Wayne Electric Co.
Hawkeye Electric ManufacturingCo.
Heialer Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomeon-Honston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Westpm Electric Co.
Westinghouee Electric & Mfg. Co.

Electrical Instruments.
Central Electric Co.
Electrical Snpply Co.
Great Western Electric Supply Co.
Greeley* Co., E. S.

Partrick & Carter.
Queen & Co.
Star Electrlx Co.
Stiff, E. D. & Co.
Western Electric Co.
Weston Blectrical Instrument Co.

E'ectric BailTvays
Edison General Electric Co.
ThomsoD-Houaton Electric Co.
United Electric Traction Co.
WesiiDghouae Electric & Mfg. Co.
Woodbridge & Tnmer.

Elrclroliers and Combina-
" tion Fixtures.
Bagsot, E.
Bleckert & Nelson.
Great Western Electric Supply Co.
Sawyer-Man Electric Co.
Thomson-Houston Electric Co.

Eiectro-Platins Machines.
Brush Electric Co.
Colburn &Co..L W.
Edison OeoerBl Klectrlc Co.
Thomeon-Houslon Electric Co.

Ensines, Steavn.
AUls &Co., E. P.
Ball Euglae Co.
English Morse & Co.
Ide & Son, A. L
Noye Mfg. Co., Jno. T.
Taylor Mannfacturlng Co.
Triumph Compouid Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrfcal Supply Co.
Knapp E'ectrical Works.
Partrick & Carter.
Stiff, E. D. & Co.
Western Electric Co.

Friction Cones-
Evana Friction Cone Co.

Cias Lishrins Flectrlc.
Cleverly Electrical Works.
Electrical Supply Co.
Knapo Electrical Works.
Partrick & Carter.
Western Electric Co.
Wollensak, J. F.

CrAneral Electrical (Supplies.
Alexander, Barney & Chapin,
American Electrical Works.
Ansonia Brass & Copper Co.
Automatic Switch Co.
Brush Electric Co,
Central Electric Co.
Cleverly Electrical Works.
Edison General Electric Co.
Electric Const ruction & Supply Co

.

Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Snpply Co.
Greeley & Co., E. B.

Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Matt rial Co.
Jonea Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Noribweat Thomson-Houston Co.
Okonite Co.
Oitrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Stanley & Hall.
Star Electrix Co.
St. Louis Electrical Supply Co.
Star dard Electrical WorKB.
Stiff & Co., E. D
Turner Brass Works..
Thomaon-Hoaaton Electric Co.
Union Hardware Co.
VanNuis C. S.

Weatern Electric Co.
Wollensak, J. F.

Globes and Electrical Olass-
ware.
Great Western Electric Snpply Co.
Phcents Glass Co.

H»Td Bnbber for Electrical
Purposes.
Butler Hard Rubber Co.

InMnlators and Insnlatine
aiaterialN.
Alexander, Barney & Chapin.
Butler Hard Rubber Co.
Central Electric Co.
E'ecfrical Supply Co.
Empire City Ji lectric Co.
Fibrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric SupplyCo.
Interior Conduit & Insulation Co.
Knapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
M unaell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louia Electrical Supply Co.
Western Electric Co.

Insulated YVires and Cables
Dfagoet Wire.
American Electrical Works

.

Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Snpply Co.
Holmes, Booth & Haydens.
Illinois Ele'^trlc Material Co.
Interior Conduit & Insulating Co.
Interior Conduit & Insulation Co.
India Rubber »fc Gutta Percha Insu
lating Co.

Jonea B'ob. Flertric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Sapply Co.
Standard Electrical Works-
Standard Underground Cable Co.
Weatern Electric Co.

Journal Bearings.
Enreka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Braes Works.

Itamps, incandescent.
Alexander. Barney & Chapin.
Bemetein Electric Co.
Brush Electric Co.
Central Electric Co.
'Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E. S. &Co.
Helsler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.

JLamps, Iit*^an<l««scent—Con tc
Southern Electrical Supply Co.
St. Lonis Electrical Hnppiy Co
Sunbeam Incandescent Lamp Co.
Thomaon-Houston Electric Co.
Western Electric Co.

lj*«tbes end Uachlne Tools.
W. F. & John Barnes Co.

Magrnet Wire.
(See ioBulated wire.)

Medical Batt<>rles.
Fletcher & Fletcher Electric Co.
Partrick & Carter.

MiCA.
Eug. Munsell & Co.

HfflDlne: Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-HonBton Jfilectric Co.
Weatinghouse Electric & Mfg. Co.

motors.
Bain Foree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecti''ut Motor *^o.

Crocker-Wheeler Motor Co.
c. &, c. Electric Motor Co.
Edison General Electric Co.
Elektrnc Mannfacluring Co.
I-ort Wayne Electric Co.
Hawteye Electric Mfg. Co.
i^perry Electric Co.
Thomson-Houston Electric Co.
U. 8. Electric Lightirg Co.
United E ectric I'ractionCo.
Westinghoose Electric & Mfg. Co.

Oils.
Taussig, S.

Oil Cups and Brass Goods.
Powell Co., Wm.

Patent Solicitors.
Browii, Frank F.
Barton, Geo. P.

Pins and Bracbefs.
Central Electric Co.
Electric Supply Co.
Great Western Electric Supply Co
Holmes C. H. &Co.
Illinois Electric Material Co.
Standard Electrical Works,
Southern Electrical Supply Co.
St Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Great Weatern'Electric Supply Co
Holmes C. a. &Co.
IHiDoie E'ectric Material Co.
MilUken & Co.

Publishers RIectrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electrical Supplv Co.
Fletcber & Fletcher Electric Co.
Great Western Electric Supply Co,
Illinois Electric Material Co.
Knapp Electrical Woifia.
Partrick & Carter.
Standard E ectrlcal Works.
Union Hardware Co.
Western Electric Co.

BaOvrays Electric.
(.See electric railways.)

Speakins Tubes,
Central Electric Co.
Electrical Supply Co.
Jonea Bros. Electric Co.
Knapp Electrical Works.
Monitor E'ectric Co.
Ostrander & Co. W. R.
Western Electric Co.
Wollensak J. F.

Speed Indicators.
Queen & Co.

Spriogs.
Gibson Co., W. D.

Tapes, Insnlatingr.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Snpply Co.
Great Western Electric Supply Co.
India Rubber & Gutta Percha In-
sulating Co.

Illinois Electric Material Co,
Oionlte Co.
Western Electric Co.

TeiesTi'apli Apparatna.
Bunnell & Co., J. H.
Central Electric Co.
Electrical Supply Co.
Empire City Elf ctiic Co.
Great Western Electric Supply Co.
Greeley & Co., E. 8.

Jonea Bros. Electric Co.
ICnapp Electrical Works.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works.
Weatern Electric Co.
Writing Telegraph Co.

Telephon«»8, Electric.
Standard Electrical Works.
Western Electric Co.

Test Tnstmments.
Bain. Foree.
Central ElPctrlcCo.
Electrical Supply Co.
Greeley&Co., E. S.

Knapp Electrical Works.
Queen & Co.
Western Electric Co.
Weston Electrical Instrument Co.

Tracks. Electric Car.
fdlpon General Electric Co.
Peckham Street-CarWheel&AileCo.
Stephenson Co , Jno.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westingbouse Electric & Mfg. Co-

Turbine Wheels.
Dayton Globe Iron Works.
Leffel & Co., James.
Stiiwell & Bierce Mfg. Co.

Wire, Bare.
American Electriral Works.
Ansonla Brass & Copper Co.
Central Electric Co.
Electrical Supplv Co.
Electric Merchandise Co.
Holmes, Booth & Haydens.
Illinois Electric Mnterial Co.
Knapp Electrical Works.
PartricK & Carter.
Roebling'e Sons, Jno. A. Co.
Western Electric Co.
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TTHE T^AJrTOJ\A.T^ CAKBOIV CO
01e^7-elan.ca., Oltiio.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS Ain> BATTERY MATERIAL.

Electric Specialties.
WE MAKE

Electric Supplies Under Contract.

THE WM. D.GIBSON CO.,
NO. 63 NORTH JEFFBRSON STREET,

MANUFACTURERS OF SPRINGS.

Springs for Electrical Machinery a Specialty.

Trolley Springs for Electrical Railroads Made to Order.

Also Car Seat Springs.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts.

Will Use 6'/, 8 or 10 Amperes of Current.

Please state System and Toltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEy CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE OEY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OF PDRB WATER NKCESSARY TO CHARGE IT.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MADE IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR '^liS^r^liT^llT^ MEDICAL USES

For Ctrcolara and Price Lists apply to Principal Office

CROSBY ELECTRIC CO.,
87 and 89 South Fifth Avenae, • - XEW YORK.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, - - IOWA.

Complete Central Station
>.rax9

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OUR DYNAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned Perkins Incandescent IJamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest eifioiency, all sizes.

Prices Reasonable. - Write us for Catalogue and Price List.
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%#T w«%
ELECTRIC% r COHlH^^

}

Makers of tk Choicest Eleclrical Supplies.

ELECTRIC SHADES
IK I/ABOE VARIETY.

OPAL SHADES,
ETCHED SHADES,

OPALESCENT SHADES,
COLORED SHADES,

A^JI3•-»-<

CmBR'SGOlIBfflATIOniSEiDES.

FINE LINE OF

ELECTRIC AND COMBINATION

ALL ARTISTIC TASTES.

IMPRjVEO lAMP-CORO ADJUSTER.

WE HAVE THE MOST RELIABLE

SAFETY DEVICES,
MAIN CUT-OUTS,

BRANCH G UT-O UTS,
WOOD ROSETTES,

HORSESHOE CUT-OUTS,
PORCELAIN ROSETTES,

FUSIBLE PLUGS.

WHAT COULD BE SIMPLER OR NEATERl

The Wire that gives ^fe

The Highest Line Insulation,

SIMPLEX
S&.

The Wire that Pays Best

-^ In the Long Run.

Why not use the Best?
We sell it entirely on its merits.

INSULATORS
Of All Patterns and Sizes

in Quantity.

TAPE,
FIBRE,
HARD RUBBER.

GOOD FIGURES ON INSULATORS.

SELF-BiNDI\G CLEAT.

You draw the Wires Taut,
This keeps them so.

DO YOUR CEILINGS BLACKEN?

WHY DOK'T "SOU rSE THE OKI.T'

FBA.CTICAI. GCBE:

Cutter's E. L. Insnlator,

It keeps your ceilings clean, looks well,

and gives high instilation.

INCANDESCENT

LAMP CORD,

AliI. SIZES

COTTON OR SILK.

SOCKET BUSHINGS
—AND—

HUBBUB TUBING.

ALL OF OUR

A SINGLE TRIAL WILL PROVE

IT TO YOU.

For the Choicest Goods at the Lowest Prices, Remember Our Address.
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IMMENSE STOCK!!
BOTTOM PRICES!!

Electrical Supplies
OF ALL KINDS.

THOMSON-HOUSTON

40S db 40S SI^IjEI'Y" STP., - ST?.

OUR POIiIClT:

First Class GoodSp Small Margins and Quick Delivery.

Grimshaw White Gore,

Holmes, Booth & Hayden's ''K. K."

Underwriters' Line Wire & Mapet Wires.

FULL LINE OF PORCELAIN GOODS.

"ELECTRIC BLOCK", ,Z'Am ST. PAUL, MINN.
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK.

EQUIPPED WITH

'Peckhani's Patent" Interchangeable Wheels, Safety Life Guards, Track
Brakes, Ice and Snow Scraper, Pendulum Motor,

Hangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For Descriptive Circulars, Price Lists and Testimonials, Apply to

THE PECKHAM STREETMR WHEEL& AXLE CO., Ifcw'^fr,*,;:

THE CONNECTICUT MOTOR CO
OFFICE AND WORKS:

PLANTSVILLE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
1-3 TO SO HOR.se FO^VSTEE..

FIRST-CIlASS TVOBKMAA-SHIP AXD HI6H EFFICIEXCX.

BOSTON. 32 Oliver St. PHIUDELPHIA, 17 W Sixth St.

ST. LOUIS. 823 Locust St. CHICAGO. 302 Insurance Exchange Building.

COKEBSPONDENCE SOLICITED WITH CENTRAL STATIONS AND INDIVIDUAL USERS.

NEW YORK, 127 Filth Ave,

HARTFORD, 14 Stale St.

G. A. HABMOUNT,
MANAGER

MONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WHOLES.\LE DEALER IN GENERAL

ELECTRICAL SUPPLIES

Automatic Switch Co.,

WESTERH AOEKT FOB

ALFRED F. MOORE
lESTABLISHED IS-iO.i

ELECTRICAL WIRES AND GABLES. -

Electric Light, Annunciator and Office Wires. Incandescent and Battery ConlS; ii

f:ict, every kind of Wire kuown to the Electrical Trade.

No. 8 KEYSER BUILDING,

BALTIMORE, MD., U. S. A,

Sole MaiiifactEers of tie

AUTOMATIC SWITCH.

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SPKP FOR CATAI-OeVB,
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Edison Patented Apparatus.
For Sale by all Parties in U. S.

Except for use in certain localities already exclusively licensed,

list of which will be furnished upon application.

SAMPLE PRICES.
GENEKATOR. MOTOR. RATING. PRICE TO PURCHASER.

5 light,

10 light,

20 light,

45 light,

90 light.

%H.P.
% H.P.

1 H.P.
2y2 H. P.
5 HP.

.250 Kilowatts.

.500
1.

2.5 «

5.

$37.84
58.76

106.83
177.02
278.77

ARTICLES.
CAT.\LOGUE

NUMBERS.

Price
Tf> PURCHASFR
45 PERCBMT.
OFF List.

.297

.627

.275

.1925

.44

.0715

ARTICLE.
CATALOGUE

NUMBBB3.

Pbicb
TO Purchaser
45PERCBNT.
OFF LihT.

Standard Keyless Socket, 1
2

3
V 69

1935

181

Porcelain Celling Cut-
397

511

377

152

3575

$ 1.2925

12.10

Standard Key Socket,

Standard Keyless Bee
tacle 071 Porcelain Be

Attaching Plug, - -

Two -Wire Branch C

ep-
ise,

ut-

its,

Porcelain Double Pole
10-light Switch, - -

Pendulum Ampere Me-
ter up to 200 Amperes,

Safety Plugs for Cut-ot
1 to 30 Lights, - -

dicator, - - - -

Ground Detector, -

41.25
4.125

16 C. P. LAMPS lin lots of 251 44 CENTS EACH.

Write to nearest district office or any Electrical Supply House,

or Electrical Engineering Concern.

EDISON GENERAL ELECTRIC COMPANY.
MAIN DISTRICT OFFICES:

Canadian District, Bank ofCommerce Bids . Toronto, Can.
Central District, Rialto Bnilding. Cliicago, III.

Kastern District, Edison Bnilding, Broad St., Kew York.
New England Distri?t, 39 Fcarl Street, Boston, Ulass,

Rocky Monntain District, llasonic Bnilding, Denver, Colo.
PacificCoastDist.. Edison Bids., 112 Rnsli 8t., San Francisco, Cal.
Pacific Wortliwest District, Fleischner Bldg , Portland, Ore.
Soiithern District, Cotton Exchange BIdg., BTew Orleans, I<{(,
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ELECTRIZ!
This week we add to our

line of Specialties a ceiling

cut-out. The ''ELECTBIX"
ceiling cut-out is pronounced

hy all who have used it, to

he the best thing of its class

up to date.

ARTISTICALLY DESIGNED,

EASILY WIRED,

SATISFACTORY IN OPERATIDN.

The Wiremen like them. Architects specify "ELECTRIX" for

fine work. Dealers say they sell like hot cakes.— Send for Samples.

'ULUCTBIX" Switches

need no further introduction •

they are noiv on sale hy deal-

ers from the Atlantic to the

Pacific.

Correspondence Invited.

THE STAR ELECTRIX GOMPANT,
1320 Wallace St., PHILADELPHIA, PA.
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National Electric Mfg. Co,
CEO. B. SHAW, General Manager,

'J

Transformer System

ItlBECT CIIRRRNT AUTOHIATIC DTNAMO-CAPACITIT 50U-1G C. P. I.AUP8,

COMPLETE

Central Station Equipments

-FOR-

LIGHT OR POWER
DISTRIBUTION.

OUR APPARATUS

HighestEfficiency,
MECH4HICALLY AND ELECTRICALLY.

We gnarantee its operation and

PROTECT OUR CUSTOMERS.

COMPLETE

Direct Current System
FOR-

ISOLAT^EID
LIQHT?INQ.

SEND FOR ESTIMATES TO US, OR THE FOLLOWING AGENTS:
BAKER, BALCH & CO., Gen'l Agts Seattle, Wasliington.

THOMAS WOLFE, Soutliwcstcrn Agt Union Depot Hotel, Kansas City, Mo.

LITTLE, Mcdonald & CO., Qen'l Agts 141 East Seneca SL, Buflaio, N. Y.

METCALF REED & CO., Western Agis 1517 Larimer St., Denver, Colo.

SIMPSON DAVIS ELECTRICAL CONSTRUCTION CO Winnipeg, Manitoba.

NA1I0NAL ELECTRIC MFG. & CONSTRUCTION CO.,
Tower Building, No. 50 Broadway, New York City.

CHAS. M. BLANCHARD, Agent Glrard Building, Philadelplira, Pa.

L. N. COX, Agent 16 Fifth St., S. E. Washington, D. C.

W. N. GRAY, Special Agent Room 12, Chamber of Commerce, Cincinnati, 0.

PITTSBURGH ELECTRIC CO., Special Agents 531 Wood St., Pittsburgh, Pa.

A. IRVINE Emilie Building. St. Louis, Mo.

NATIONAL ELECTRICAL DEVELOPMENT CO.,

History Building, 723 Market St., San Francisco, Cal.
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CENTRAL ELECTRIC CO.,
GENERAL DEALERS IN ELECTRICAL SUPPLIES,

INCLUDING

ELECTRICAL RAILROAD, TELEGRAPH, TELEPHONE AND
ELECTRIC LIGHT GOODS.

116 A 118 FBANKLIH STREET, - - CHICABO.

r'oit

-.A.ua'X}-

IMPROVED GANDEE WIRES.
These Wires are so well known to the trade that convincing

arguments are not necessary. Everybody knows what they are.

Send your orders to us when you want the greatest Moisture and

Acid-proof, or the King of Weatherproof Wires.

CENTRAL ELECTRIC CO.,
JJ6 & 118 Franklin Street, CHICAGO.

Connected by Private Wire with Postal-Telegraph Cable Company.
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We Have no Time to Write an Advt.

This Week,
Being Too Busy Selling Goods.

Write Us for Estimates on

SUPPLIES
And Prices of Incandescent

LAMPS.

ALEXANDER, BARNEY & GHAFIN
i

GENERAL ELECTRICAL SUPPLIES

I

p

TELEPHONE BUILDING,
20 Cortlandt Street, NEW YORK

Vertically - Adjustable Dynamo Support.
Patented August 12, 1890. For full description see

article in Westekn Electeician of September
30, 1890, or Patent Specifications 434,011.

The Best and Cheapest Adjustable Support

In Stations where Dynamos must be placed

either above or below the power. In use exclu-

sively in the Chicago City Lighting Stations.

Will license users to manufacture the apparatus
on royalty, or will sell the patent outright.

CORRESPONDENCE INVITED.

Manufactured and for Sale~by

THOMAS WRIGLEY, 85 Fifth Avenne. CHICAGO.

THE HEISLER PATENT LONG DISTANCE
INCANDESCEIIT ELECMG LIGHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Spclally adapted for street, Commercial, and Domestic Illumination from Central Stations. Plant may be located
where power can he secured Cheapejt, even It miles distant from the Lighting. Safely, Reliability, and Financial Success
fully demonstrated. Plan of Wiring the Simple 't, Cheapest, and most Efticlent. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contained, and Perfectly Automatic.

I^BHD FOR CIKClJIiAR. CORR£t»PO!)[DEKGE MOIilClTRO.

HXSISIiBR ZSXiXSCTRIC I^IGHT CO.
809-8I7 South 7th Street, ST. LOUIS, MO.
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It will Pay You to Throw Out Your Present Con-
verters, and Substitute Our Make.

COMPARISON OF CONVERTERS.
Total Efficiency. Converter Capacity Tested

TaOHSON-HOIJSTON, 87.50 Per Cent. ^5.
FT. WAlfNE JKNUET^, 8T. US.
NATIONAIi, 88. SO.
WE8TIIVOHOUSE, 95. 20.

The above flgarea epeak for themaelvea. Ton can aSord to throw away your Inefficient
converters and hay oare, which will pay for themselves within a reasonable time and permit
yoQ to carry a larger commercial load on a given dynamo.

INCANDESCENT ALTERNATING CURRENT

Dynamos, Converters, Meters, Motors.

325 CENTRAL STATIONS and 600.000 L^MPS.

Atternating Current Arc ItigHtitig Apparatus.
liatnps burn40 hours tcithout renewal of carhon.

Arc Ltighting revolutionized,

SEND FOR SPECIAL CIRCULAR.

SS FMsMd 5,000 Laip SoldWilM Few lloitlis.

CORRESPONDENCE SOLICITED.

WESTINCHOUSE
ELECTRIC AND MFG. COMPANY,

Pittsburgh.^ Fa.^ "U. S. A.
Boston, New York, Chicago, Cincinnati,

St. Louis, San Francisco, Portland.

INCANDESCENT

To Fit any Socket.

Excelling all others in Life,

Maintenance of Candle-
Power and Efficiency.

THE BEST IS

General Electrical Supplies
of Superior

Designs and Finish.

LAMPS
FROM 8 c. p. to 150 c. p., AND

ANY VOLTAGE.

Even Diffusion

of Light by
twisted filament.

THE CHEAPEST.

Send for our
CATALOGUE

of Aug. 1, 1890.

510-534 West 23d Street,

NEW YORK.
620 Atlantic Avenue,

BOSTON, MASS.
217 La Salle Street,

CHICAGO, ILL.
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BDRNLEY DRY BATTERY
PATEXTKU Jannary. IHUO.

STRONGER than any open circuit

BATTERY on the market.

BETTE R than any Dry Battery yet prodnced.

The most Compact ai}d the Cheapest. 90c per cell. Discounts in

quantities and to the trade.

CHICACOr-Central Electric Co.

J. H. BUNNELL & CO.,n':n"i;'er76CortlandtSt.,N, Y.

DUST-PROOF BELLS.
None Genuine Without the Washer.

Stanley $c Hall,
(Formerly HAZAZER & STASIIiEY,)

32 and 34 Frankfort St.,

PATENT
pERFORATeo

LEATHER BELTING

Buns more Slack than
ITniterforated Belts, hence
adapted to uneven poiver

of Electric Railways and
for Electric Power in Uen-
eral.

CHAS. A. SCHIEREN <&; CO.,
PATENTEES AND SOLE MANIIFACTUTIBB

Also New Tork, Boston,

)

Phlludelphlo, i 46 SOUTH CANAL ST., CHICAGO. ILL.

NEWYORKBELTINGScPACKINCCO
H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOK MECHANICAL PURPOSES.

RUBBER BELTING PACKING AND HOSE.

«K ^^

"^am '^
vH ^
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ENDLESS BELTS
Particularly adapted for Dynamo uses;

made of any width or length to
order, at a ^yeek's notice.

SALESROOMS:
PHILADELPHIA. 30S Chestnut St.
BOSTON, 52 Slimmer St.
CHICAGO, 151 Lake St.

DENVER, 1C0M611 I7th St.
CHARLESTON, 160 Meeting St.
GRAND RAPIDS, 4 Monroe St.
MINNEAPOLIS, 28 South 2(1 St.
CLEVELAND, 176 Superior St.
SAN FRANCISCO, 17 Main St.

SALESROOMS:
ATLANTA, 10 Decatur St.

DETROIT, 16-24 Woodward Ave.
BALTIMORE, 12 N. Charles SI.
BUFFALO,^124-128 Washington St.
KEW ORLEANS. 8-12N. Peters St.
KANSAS CITY, 1311 and 1313 W. 12th St.
ST. LODIS, 616 Locust St.

THE THING for Electric Railways. "CANVAS JACKET" FEEDER WIRES.
INDESTRUCTIBLE PATENT ^WOVEnST INSULATION.

MORRAY OVERHEAD TROLLEY SWITCH.
POLES. POLES.

ELECTRIC
LIGHT SUPPLIES

ELECTRIC
RAILWAY.

CUSTOMERS REPORT:
''The Switch Is a complete encceBS and we cannot see

where it can be improved. "We have not had a trolley come
off at the switch point or fall to take the right way.'"

Send for descriptive circniars, THE ILLINOIS ELECTRIC MATERIAL CO.. 339-341 Rookery Bldg., CHICAGO.

THE TUBES OF THE INTERIOR CONDUITS INSULATION CO.
ARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS.
|K|TP|>|fin nnkinillTOt miorsed by tlie leading Electricians, Electru

IN I rnlllK lillNIIIII I \i Light Compaoies, Wiring Contractors, Architects,
iillLlllUII UUI11IUIIW( Builders and Board of Fire Underwriters.

ONDERGROONDCONDOITSl^n^rHjgrs^L^^^^^^^^^^^
A simple solution of the Wiring Problem for Public Buildings, Residences,

Factories, Station Work, Curs. Underground Feeders, and
in all places where Insulation is required.

For Ca-talogtie, Fric© List a.nd. Gren.era.1 lELforin.a.t;ion., JLd.(ii*ess

INTERIOR CONDUIT & INSULATION CO.,'^^i?ATolfo*;.'pSt^°^'^-
-t^e;-

ma umm co.

PDSH-BDTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

THE PAISTE SNAP SWITCH
FOR INCANDESCENT WORK

Becognized as the best, simplest

and moat durable circuit

breaker in existence.

H.T.PAISTE,
12th and Market Sis.,

Philadelphia, Pa.

KEPT IJy STOCK AND FOB SALE BY ALL
BBOMINENI SUBBZ.Y TtOUSES.

CHAKSMUNSON.pREsr.

fRANKGMOSSfSECT &TREAS,

PlTTSBUf^GH .

Ni\/YORK.

>

SanFf^angisgo.

New Orleans.

28,30.32.34 & 36. S. CANAL Si.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

P-^
INSU

. n ARM

Dili!?"

INSULATING COMPOUNDS,
ATURE VARNISH,
LATINO TAPE.
LATINO PAPERS,

MANUFAOTURED ONLY BY

The Standard Paint Co.,
NEW YORK, N. Y. S9 MAIDEN LANE.
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The New Target Board at the Chicago
Telephone Exchange.

The volume of business at the Chicago Tele-

phone exchange has increased during the past

year to such an extent that the company re-

cently felt obliged to call upon its electrician,

J. J. O'Connell, to design something through
the use of which it would be possible to provide

a more satisfactory service. For some time the

operators have been so pressed with business

that it was almost impossible to take up and re-

ply to "busy" calls in their proper order. It was
with the view of relieving the regular operators

from the responsibility of watching for a "ring

in front of her terminals of tap wires from every
line running into the exchange. There are also

in front of her several rows of annunciators or

targets. These targets appear black when the

busy line is cut out of service by the main
switch-board operator. The targets are white
when the line is in service. When the target-

board operator receives a ticket she first places

it in one of the little brass pockets shown in

the cut, in under the lamps. She then takes

the plug corresponding with that particular

pocket and inserts it into the socket belonging
to the tap wire of the line wanted, say "1446."

When "r446" becomes disengaged on the main

Wisconsin Electric Club.
The Wisconsin Electric club of Milwaukee

held its second literary meeting of the season
last week. The paper of the evening was read
by J. A. McManman of the Wisconsin Tele-

phone company, and treated of the development
of the telephone and its application to commer-
cial work. Reference was made to several

switch-board improvements rendered necessary
on account of the growth in the business,

and the features of the glass switch-board re-

cently illustrated and described in the Western
Electrician was discussed. Long distance

telephony also occupied the attention of the

NEW TARGET IJOARD AT THE CHICAGO TELEPHONE EXCHANGE.

c £f" that the target or "busy" board illustrated

in the cut was designed.

Since this new department has been inaug-

urated a call first comes in to the regular oper-

ator on the main multiple switch-board as usual.

This operator, it will be assumed, finds the line

wanted busy. She then records the number
wanted on slate; telephones it to a ticket maker
at the target bqard. This ticket maker is also

at the same time given the operator's number,
the number wanted, and the number of the line

calling.

When the ticket maker at the target board re-

ceives an order she records it on a small strip

of cardboard, placing the numbers in the order
already designated. This ticket is passed from
the ticket maker across the target table or board
to an operator whose duty it is to watch for a

line to become disengaged.

A word of explanation will now be necessary.

The last named operator at the target board has

office switch-board, the target of that particular

card and plug shows black. The target-board

operator then plugs in on a special talking wire

and tells the operator that the line wanted,
"1446," is not busy. AVhen the main switch-

board operator takes "1446," the target will

again show white.

So long as the target shows white this line is

left undisturbed. When black shows again a

new ticket is taken up. This operation is carried

on until all tickets waiting for "r446" are dis-

posed of. The arrangement of circuits is such
that when a line is connec ed on the target-

board a test current is thrown on this line so

that operators on the main office switch-board

will not take it during the interval of time con-

sumed in making the change.

The Western Carolina Land & Improvement company
will, it is reported, build an electrical railroad from Ander-
son, S. C, to a new town it contemplates building 36 miles

distant.

speaker. The attendance at the club showed that

the interest in its proceedings was increasing, and
that the organization was growing. It is prob-

able that it will occupy an even more extended
field at an early day. It is proposed to com-
bine with the mechanical and civil engineers

now forming an association. This would
strengthen the organization materially and bring

in a number of new men who would be very de-

sirable members. The matter will probably be
disposed of at the next meeting of the com-
bined forces.

The National Electric Manufacturing companj' of Eau
Claire, Wis., has secured a contract for an electric light

plant at Tarboro, N. C, and it will also build an electric

railroad at the same place.

The Belt Electric Line company has been incorporated

at Lexington, Ky., by W. J. Loughridge, J. C. Rogers,

C. H. Stoll and others, to lease, control and operate the

street railways of the Lctington Passenger & Belt Railway

company. The capital stock is $500,000.
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Ceiling Cut-Out.

The cutout shown in Figs. 1 and 2 is manu-
factured by the Star Electrix company of Phil-

adelphia. The main wires are screwed just 2}{>

inches apart so that bending the wires at the cut-

FIGS. I AND 2. CEILING CDT-OUT.

out is avoided. It is easily wired and there are

no screws on the side to disfigure it.

The Rice Lightning Arrester.

Lightning or atmospheric discharges of elec-

tricity while they may not be sufficient in them-
selves to materially injure electric light and
power apparatus, often provoke a path for the

current generated by the apparatus and are thus

indirectly the cause of burn-outs.

In the device illustrated diagrammatically in

the cut the static charge finds escape from
cloud to earth, or from earth to cloud, around
the apparatus, through a circuit that has a

much lower self-induction than the circuit

through the fields and armature of the

machine.
The arrangement, which is the invention of

E W. Rice of Lynn, Mass., consists, in the ap-

plication of a self-inductive coil into the circuit

containing the apparatus to be protected. A
safety fuse and an arc- rupturing magnet are

also placed in circuit at a point such that the
self-induction of the coil of the arc-rupturing

magnet shall tend to shunt the lightning-dis-

;^'
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FIG. I. RICE UGIITNING ARRESTER.

charge over the electrodes of the lightning-

arrester.

Referring to the diagram which represents an
overhead railway circuit, (J is a compound
wound generator, W a trolley wire, 2" the track,

£ indicates the electrodes of an ordinary

lightning arrester. /;{ is the coil of an
arc-rupturing magnet similar to that employed
in the Thomson arrester, .5 is a self inductive

or reactive coil placed in the circuit including

the dynamos. This last named coil is made
with an adjustable core as shown in Fig. 2. The
connections at the motors are similar to those

at the generator e.\cept that the arc-rupturing

magnet- coil for the lightning-arrester, is includ-

ed in the branch containing the electrodes.

The action of the apparatus will now be under-

stood.

An atmospheric charge induced by an

atmospheric discharge has an exceedingly high

potential, so that its rate of flow is enormous
and attended by great self-induction. The self-

inductive coil //opposes a large self-inductive

resistance in the circuit of the generator to the

passage of a lightning-stroke over the connec-

tion including the generator. This action tends

to force any lightning-stroke to take the path of

lower resistance across the electrodes/;. J'he

charge will not divide itself through the multi-

ple paths to earth in accordance with the

ohmic resistance, but move proportionally to

the self-inductive resistance. In the case of

the circuit through the lightning arresters the

self-induction resistance is exceedingly small,

and in the case of the generator and motor cir-

cuits very great. The charge is therefore di-

verted from the generator and motor circuits

through the lightning-arresters to earth. Any

FIG. 2. KITE LIGHTNING ARRESTER.

arc formed by the generator-current is dissi-

pated and destroyed by the arc-rupturing mag-
net.

Claims the Name.
A suit has been instituted by the Electrical

Supply company of Chicago against the Great
Western Electric Supply company of the same
city, to enjoin the latter company from using the
name "Electric Supply" as a part of the title of

the corporation. The plaintiff alleges that it

was the first company in the United States to

adopt the name "Electrical Supply," since which
time it is asserted it has become popular, and a
confusion which is detrimental to the Electrical

Supply company has resulted. It is stated that

other suits will probably be commenced against

other companies using the words "The Elec-

trical Supply."

Automatic Filament-Flashing Apparatus.

The object of the device illustrated in the

cuts is to so control the filament flashing pro-

cess that when the filament reaches the desired

resistance it will be automatically cut out of cir-

cuit.

In using this apparatus, which is the inven-

tion of Hermann Lemp of Hartford, Conn, a
constant current is employed. A number of the

devices for flashing two or more filaments

may be therefore arranged at the same time in

series.

Referring to the cut, the construction of the

device will be readily traced out. The operation

of the apparatus is as follows: When the

switch S is thrown open, the current splits at D
into three portions. One of the portions passes

through the carbons E F to the insulated con-

tact-arm O, and thence by way of the core and
spring to the frame N, and then to the negative

terminal of the line L. This circuit when in-

tact is of low resistance. Another portion of

the current passes by way of the high-resistance

solenoid H, to the frame N to the negative ter-

minal of the main line. The third portion of

the current passes through the filament B to the

same terminal. The arrows in the figure indi-

cate the paths of the current. When it is re-

quired to flash a filament, the parts are in the

position shown in the drawing, an initial fila-

ment having been sealed in the globe and a hy-

drocarbon vapor or litjuid passed into the globe

through the pipe C. The carbons, E and F, are

now separated so as to draw an arc of gradually

increasing resistance. This forces the current

through the solenoid H.and through the filament.

The latter is now rendered incandescent by the

passage of the current and decomposes the hy-

drocarbon. This action causes a deposit to be

made on the filament. The solenoid H al.so be-

comes energized, drawing down the core and
breaking the contact at O. The continuity of

this circuit is thus destroyed, as is the arc be-

tween the carbons. The filament at the start

being at its highest resistance causes the great-

er part of the current to pass through the sole-

noid and draw the core down to its lowest

point. As the deposit upon the filament de-

creases its resistance and the difference of po-
tential between its terminals also decreases, the

core in H will gradually rise until it reaches its

highest point. It will then come in contact with

the insulated arm O, and automatically shunt
the filament, the carbons in circuit having been
allowed to assume their normal position after

the arc goes out. This operation may be timed
by adjusting the apparatus so that the filament

AUTOMATIC FILAMEhT-FLASniNG AI'I'ARA'l US.

will be shunted when it has reached any desired

cross-section. The thumb-nut N can be regu-
lated so as to produce this effect, or the sole-

noid H adjusted for this purpose. It is neces-

sary that the filaments be of a certain standard
length; otherwise the vaiiation in length, giving
rise to a difference of resistance, would inter-

fere with the successful operation of the appar-
atus. This method the inventor claims makes
the flashing of filaments entirely independent of

the pressure of the hydrocarbon gas, its temper-
ature, and the time of flashing.

Electrical Apparatus for Determining
Melting Poin:s.

The apparatus illustrated herewith, was de-

signed by A. C. Christomanos and described by
him in the Berichte der Deiitschcn Cliemischen

Gescllschaft. The inventor claims that by
means of this arrangement a more correct de-

ELECTRIC Al'I'ARATUS FOR DETERMINING MELTING FOINTS.

termination of the melting points of substances

may be insured.

The essential features of the apparatus are as

follows: The cylindrical vessel, A^ provided
with two apertures, is heated on a sand bath or

in an air bath. A thermometer, C, and a plati-

num wire.y, pass through a cork fifing into

one of the apertures. The other aperture, c,

is conical and fluted, and serves for the recep-

tion of a drawn out test tube B. The vessel, A,
is filled with pure mercury to such a depth that

the end, /', of the test tube is below the sur-

face, a o. of the metal.

The substance to be tested is first introduced
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in a melted condition into the end, b, of the

drawn out test tube. It is so introduced that it

forms a layer at the end of the tube. When it

has completely solidified again, the test tube is

placed in position, and the space, a c, immedi-

ately above the substance is filled with mercury,

into which dips the platinum wire, (/.

On applying heat, the mercury in A is uni-

formly heated ihroughout its whole mass, so

frightened and considerable time was lost in

slowing up while passing teams.

The officials of the street car company and
the representatives of companies from out of

town expressed themselves as greatly pleased.

After the trial trip two more trips were made
and everybody who desired was permitted to

ride. On the second trip a trailer was attached

and although the car was loaded down the bat-
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FIG. I. CITY & SOUTH LONDON RAILWAY.

that the thermometer and the substance are al-

ways at the same temperature. The moment
the substance melts the two mercury columns
come in contact, thus completing the circuit and
ringing the bell. The temperature is then

noted.

Storage Battery Car In Chicago.
The first storage battery car operated in Chi-

cago was started from the car barns of the

teries performed their work in admirable style.

Sunday afternoon five trips were made
Nearly all the officers of the North Side com-
pany made a trip and examined the batteries.

They too were pleased with the operation of

the car. During the afternoon the car traveled

about 40 miles, and carried 700 passengers.

One round trip was made with a trailer carry-

ing 140 passengers. Everybody was highly

pleased with the operation of the car, and prop-

o'clock, and three eaclT evening starting at yryo
o'clock.

William Hood, on behalf of the Accumulator
company, extends a general invitation to the
electrical fraternity and all interested in street

railway work to examine the operation of the
system.

CITY & SOUTH LONDON RAILWAY.

North Chicago Street Railway company on
North Clark street last Saturday afternoon. It

was a 16-foot car equipped with two 15 horse-

power motors operated by 88 cells of the Accu-
mulator company type. The car was fitted up
by the Accumulator company of New York
city. It is lighted by incandescent lamps, and
has electric headlights. The cells are ar-

ranged in rows under the seats on both sides

of the cars. William Hood, manager of the

western department of the Accumulator com-
pany, New York, had invited a number of

street railroad men and others interested in

electrical work to be present.

At the hour appointed for the trial a large

crowd gathered about the barn and when the

car was started by M. Pfatischer, it was greeted
with applause by the spectators. Among those

comprising the party on the first trip were the

following: Superintendent J. M. Roach, ]\Ias-

ter Mechanic John Miller, General Manager
f . L. Theedy and L. F. Ziegler of the North
Chicago Street Railway company; S. B. Wads-
worth, C. D. Etnyre and E. H. Sheefe, Council
Bluffs, la.; C. B. Hanna and William Mattison;

Fred Bauerlin, Chicago Tribune; L. E. Florey,

Chicago Herald; D. B. Dean, Electrical Review;
W. Foreman Collins, Electrical Engineer; F. M.
Ireland, Electric Age; S. L. K. Monroe and E.

V. Cavell, Street Railway Gazette and John B.

O'Hara, Western Electrician.
The car was run out three and a quarter miles

on North Clark street on the horse-car line, an
extension of the cable system. It made a num-
ber of stops to take on passengers who seemed
delighted with the excellent time made, and the

prospect of free rides. The out-going trip of

three and a quarter miles was made in seventeen
minutes and the return trip in thirteen minutes.

On the return trip several horses became

FIG. 3.

erty owners along the line were extremely
anxious to have the system adopted as they
realized the fact that it would enhance the
value of their property.

A temporary plant for charging the batteries

The City and South London Railv/ay,

London, England.
The Cityand South London railway was recently finished

and it is expected that in a ftw weeks the regular passen-
ger traffic of the road will commence.

This railway is in a subway or tunnel, passing from King
William street, London, under the Thames to Stockwell.
The line has been constructed in the form of two circular

iron tunnels lo feet in diameter, driven through the Lon-
don clay and about 60 feet btlow the surface. The meth-
od of working resembles the sinking of a caisson A steel

shield was forced forward while material was excavated.
When a sufficient advance had been made a ring of cast

iron plates was built up. and a lime grout was forced into

the space left by the sides of the shield between the lining
plates and the soil. A speed of 16 feet per day was at-

tained. Near the Stockwell terminus an old water course,

consisting of gravel with a considerable quantity of water,

was encountered. The air-lock principle for which this

system is excellently adapted, was employed. The water
flow was kept back for weeks upon weeks by the sheer
force of volumes of compressed air. After some delay in

providing the necessary machinery, which it was hoped
might have been unnecessary, the tunnels were satisfac-

torily completed. These tunnels were made in 400 yards
length, 200 yards being driven from each face, and meet-
ing like lengths driven from other faces. The extreme
divergence of the junctions amounted in one instance only
to seven eighths of an inch, and others not exceeding a
quarter of an inch, although the datum levels had to be
transferred from the bottom of the shafts, which now con-
tain the lifts, to the centers of the lines of tunnel, as the
shafts were all on one side or the other of the line of rail-

way. The rate of excavation was often as much as 16 feet

per day, the average of the working days being 13 feet 6
inches advance of heading. At the present time the rails

of the road are laid, the platforms erected, and the neatly
constructed underground stations, with their walls Uned
with white glazed tiles, are ready for passengers, and have
a cleaner and brighter aspect than any of the other under-
ground stations in London. Moreover, ihey will not be
sullied with smoke and dirt from steam locomotives.
The scheme to work this railway by electricity to avoid

the use of steam and its noxious results, or the use of rope
traction with slow speed and other disadvantages, was sub-
milted to the City and South London Railway company,
by >tather and Piatt, engineers, Manchester, and the com-
pany accepted the idea. The whole electrical plant has
been constructed under the special superintendence of Dr.
Edward Hopkinson, who has acted throughout as consult
ing engineer, with G. A. Grindle as resident engineer.

The following description of a few of the details of the

work, from the London Electrical Review, will be of interest:

The whole of the machinery for generating the electrical

current is situated at Stockwell, the suburban terminus of

the line. At this point a complete plant has been erected
for the generation of the electrical current. Figs. 1 , 2 and
3 are plans and an elevation of the plant. Fig. 4 shows
the general design of the engines and method of belting

them to the generators. There are three large dynamos of

the Edison- Hopkinson type, each worked independently by
a vertical compound engine, designed and constructed by
John Fowler A; Co.

W^

FIG. 4. CITY & SOUTH LONDON R.A.ILWAY.

has been installed in the limits car house on the

North Side. The car will be operated on the

North Side until the end of the week and then

put on the Dearborn street line. Three trips

will be made each morning beginning at 7

The engines work at a steam pressure of 140 pounds pe r

square inch, and have been built of exceptionally massive
proportions. They run at 100 revolutions per minute,
giving a piston speed of 450 feet per minute. They are
fitted with automatic expansion gear of improved type on
t)Oth the high and low pressiur«;cy^kidei;5,^aixdarQTCQBJ(Gt(^

f.;dn r:oi*.''.!:'^fTr orlT ,\T:r 'nDn.-fH
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by a powerful governor, which is driven direct from the

crank-shaft by cotton ropes, the automatic gear being so

arranged as to cut off the steam if necessary in both cylin-

ders from dead cut off to three-quarters of stroke. The
engines will indicate up to 375 horse power each. The
cvlindcrs are steam jacketed, the high pressure is 17 inches

d am::lcr, and the low pressure 27 inches. The valves are

specially fitted with multiple ports, which reduces their

movement considerably, and still gives a very prompt ac

tion. Tne llywhcels are 14 feet diameter and 28 inches

FIG. 7. CITY-& SOUTH LONDON RAILWAY.

broad, and drive the dynamos direct by means of leathe

chain-belts 26 inches wide.

The engines are supplied with steam from six Lancashire

boilers, 7 feet diameter by 28 feet long, which are fitted

with mechanical stokers. Two large feed water heaters are

also supplied, with brass tubes of ample surface, for re-

ceiving the whole of the exhaust steam from the engine

without back pressure

Edison Hopklnson dynamos are fitted with bar arma-

tures. The weight of the armature alone is about 2 tons,

and the weight of entire machine something over 17 tons.

Each machine is capable of generating 450 volts and 450
amperes. The commutators are of hard copper fhsulated

with mica. The magnet limbs are exceedingly massive,

each limb, with its pole piece, being over 4 tons, and the

yjke of the machine weighs about 3 tons.

The machine can be run as shunt, or compound only, as

required. The total weight of copper wire on the magnet
of each machine is nearly i\^ tons. The present machines

have, it is claimed, an electrical efficiency of 96 per cent,,

and the measured efficiency of the engine and dynamo.
/. f.. ratio of the electric power available outside the dyna-

mo to the indicated horse power of the engine, is over 75
per cent.

Sir William Thomson's multicellular electrostatic volt-

meters are used for measuring the electromotive force. The
current from the dynamos is conveyed to a general distrib-

uting and testing switch-board, fixed in a recess of the en-

gine house.

The site occupied is a plot of about two or three acres

on the surface, or ground level, Fig. i. The access be-

tween this depot and the subway is by a curved tunnel

descendino; from above ground by a steep incline of i in 3^^

feet. Up and down this the trains are brought or lowered

by a rope and winding engine. This short bit of tunnel is

remarkable. Formed on a horizontal radius of 250 feet

and a severe vertical radius, it is marvelous that the junc-

tion of the two drivings, one from below and the other

traordinarily high. When the full pressure of 500 volts is

on the complete system of working and feeding conduct-

ors, the leakage current does not exceed one ampere, so

that the total loss by leakage is less than one- horse power;

this is a small fraction of i per cent, of the total power re-

quired for working the line to its full capacity. The cur-

rent is collected from the working conductor by sliding

shoes of iron or steel.

Fourteen lO-ton electric locomotives, Figs. 6 and 7, have

been supplied by Mather & Piatt for working the line, each

capable of developing 100 effective horse power and of

running up to 25 or 26 miles per hour. The armatures of

the locomotives are constructed so that the shaft of the

armature is the axle of the locomotive; in this way allin-

termediate gear and all reciprocating parts are entirely ob-

viated. A motor is fitted on each axle, the axles not be-

ing coupled, but working quite independently. The cur-

rent is conveyed from the collecting shoes through an am-
pere meter to a regulating switch, then to a reversing

switch, thence to the magnets and back through the frame-

work of the locomotive to the rails, so completing the elec-

trical circuit. The locomotives are fitted with a Westing-
house automatic air brake and also a screw hand brake,

and they are lighted from the working conductor. The
train, when loaded, will weigh 30 tons, and it is intended
that ten trains shall be worked on the line at one time. A
train consists of an electric locomotive and three passenger
carriages, 32 feet in length from end to end of the foot-

board. The long passenger carriages are pivoted on two
4-wheeled bogies, and the interior, which is divided by a

door in the center, contains seats for 34 persons. The
inclosed portion is 28 feet in length, the external overhang
of the carriage platform being coupled up to the similar

FIG. 5. CITY & SOUTH LONDON RAILWAY.

overhang of the adjoining carriage, and thus forming two
open platforms between the three carriages. Upon each
of these a guard travels with the train. These guards'
platforms are protected at the sides by iron lattice sliding

doors. The carriages are lighted by electric light, the
current for the lamps being, in like manner, taken off from
the conductor.

Each train carries its own reservoir of compressed air,

sufficient for 40 stoppages, and as it arrives at the depot
station of the line, recharges its air supply. The trains are

also fitted with hand brakes, the stopping power being thus

FIG. 6. CITY &. SOUTH LONDON RAILWAY—LOCOMOTIVE.

from above, should have met center for center and level

for level within an inch or two. At the depot the carriage

shed is large enough to contain six trains side by side. The
platform at the Slockwell terminus is shown in Fig. 5.

The main cables for the road consist of a copper core of

6i
I
14 B. W. G., insulated with Fowler-Waring patent

insulating material, and lead-sheathed.

The working conductor is of channel steel, carried on
glass insulators, the joints being fished, and also connected
with copper strips. The steel employed is of very high
conductivity, and has been rolled especially for the pur-
pose. The working conductor is divided into sections for

convenience of testing and carrying out repairs on the per-

manent way. The insulation obtained, it is stated, is ex-

completely independent of the motive power. Block sig-

naling has been adopted. Should, by any failure of Ihe
engine at the depot, or any other cause, the train be brought
to a standstill, passengers could leave the tunnel safely, as

a passage 2 feet wide is provided clear of the rails, and at

no point could the distance to be traversed exceed three-

eighths of a mile

In the generating house is the hydraulic machinery for

supplying power to the lifts at the varicus stations. The
cylinder of the ram is 2 feet in diameter, and the wrought
iron flange-jointed pipes, which convey the water at a press

ure of 1,200 pounds on the square inch are nearly a foot

in external diameter. The engines which pump the water
into them act automatically, being put in motion as the

accumulator descends by loss of water at the lifts. At the
end of this building is a locomotive repairing shop, with
special appliances for lifting out or replacing ihe dynamos
on the locomotives.

For the numbers of business men, clerks and employes
coming daily into the city it will be a great boon to be con-
veyed at a speed of at least 12 miles an hour, the journey
from Stockwell to King William street occupying 15 min-
utes, instead of three quarters of an hour as at present by
omnibus. Ultimately, the trains will follow each other at
three-minute intervals, but at the commencement of the
traffic they will start about 7:30 a. m., and run every five

minutes. The stations are lighted by gas; and for the
water supply of the steam boilers, which is taken from the
water company's mains, there are two large tanks, one of
12,000 and the other of 25,000 gallons, as a reserve.

Lighting a Museum Train by Electricity.

Some time ago the W. C. Coup Museum com-
pany decided to fit up a train of four cars in

which its curiosities might be exhibited en route
as the train was hauled from place to place. In
order to make the traveling museum as attrac-
tive as possible the company recently con-
tracted with the AVestern Electric company,
Chicae:©, to install on board an electric plant
which would brilliantly illuminate the whole
train.

The project was an entirely new one, and on
this account the plant had to be especially de-
signed. Through the courtesy of E. W. Gold-
schmidt, who superintended the installation of
the electrical apparatus the Western Elec-
trician is enabled to give an account of a few
of the details of the equipment.
The main portion of the outfit is on the first

car of the train. The equipment consists of a
30 horse power engine and boiler, a Western
Electric dynamo and a battery of storage cells.

In addition there are two tanks which contain
a supply of water for the boiler.

To place all of this apparatus together with
coal box, pump and other appliances necessary
for the successful operation of a complete steam
plant, within the space assigned, which was nine
feet by about fifteen feet, was quite a problem.
The work, however, was done in such a way as
to leave convenient passages to all the
machinery.
The machinery of the plant is as follows: The

engine is of the Beck vertical type and was
built by the Taylor Manufacturing company of
Chambersburg, Pa. The boiler, it may be men-
tioned, is fitted with a stack arranged so that it

may be dropped when desired upon the top of
the car. There is also connected to the boiler
a fog horn which is provided for the purpose of
awakening every one within a radius of two
miles of the place where it is blown. This horn
is intended to attract the attention of the curi-
ous populace of the towns to the side tracks
upon which this train will be exhibited.
The dynamo is compound wound, and has a

capacity of 300 16 candle power lamps. The
engine and dynamos are belted together. As
was stated, water for the boiler is taken from
two elongated cylindrical iron tanks which are
hung beneath the car. These tanks are each 30
feet long by 24 inches in diameter, and have
each a capacity of too feet of water. This
quantity will be sufficient for any run that the
car will be called upon to make.
The accumulator plant is also hung beneath

the fioor of the car. The battery consists of 60
cells of the Anglo-American Storage Battery
company's manufacture. This will be used for
lighting the train when the exhibition is not in

progress, or during trips between stations.

Each car of the train is lighted by three clus-
ters of lamps, and in addition there are a large
number of single lights distributed here and
there. The most attractive features, however,
are the figures suspended on the sides of the cars
and representing respectively a star, an anchor,
a sphere, a cube, a horse shoe and other hand-
some designs. Variously colored lamps are
used. Over the main entrance a large horse-
shoe is placed, producing a very brilliant effect

and making it impossible to fail to find the
entrance. The wiring is so arranged that the
alternate lamp or lamps of each color can be
switched out at pleasure, thus enabling the
dynamo man to keep up a continuous scintilla-

tion in the figures, producing a very peculiar
effect.

The wiring is arranged in three circuits and
so that a constant potential will always be main-
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tained, no matter how many lamps are burning,

or how many cars are included in the system.

The train is fitted up throughout with bells and
signals so that employes in the train may be
conveniently called without attracting the atten-

tion of the public.

A trip through the car is interesting, In the

first car is an electric and steam plant, a ticket

oflice, and a Japanese village Avhere a number
of almond eyed Japs are offering their wares for

sale. The second car is filled with interesting

groups of wax figures, mechanical singing birds,

automatons and other curiosities, an ossified

man, which is about the only living or semi-liv-

ing object in the car, although everything is in

motion, and apparently alive. The greater part

of the third car is taken up with an electric

organ. It is operated entirely by electricity, the

bellows being worked by a small one horse

power electric motor, taking current from the

mains running through the cars. The organ
itself is a very complicated piece of work; the

valves are operated by electro-magnets in a

very ingenious manner. The music brought
out equals in volume and strength that of a
brass band of probably 30 or 40 pieces. The
organ takes up the entire length of the car.

The fourth car is a hotel and sleeping car for

the emplo3'es on the train.

Powell's Electric Car Grease Cup.

The electric street car motor is located under
the car floor and on this account it is of impor-
tance that lubrication to the journal bearings

POWELL S ELECTRIC CAR GREASE CUP.

should be promptly and quickly accomplished.

The Powell lubricator is devised to accomplish

this without a moment's loss of time and when
the car is in motion. The cup is constructed as

shown with a removable charging case which
may be instantly taken out and replaced when re-

quired withoutthe usual annoyance incident upon
the old method of refilling.

To fill the cup all that is necessary is to pull off

the hood B, withdraw the case C, by inserting

the finger under the guide bar (9, refill with

grease and replace it with its friction rod, and
return the cover as before. As the latter slides

down the whole length of the chamber A^ there

is no possibility of the cover being lost or shaken
off while the caris in motion, and all dirt is rigidly

excluded from the bearings D. Duplicate charg-

ing cases ready filled are sometimes employed
to replace the empty cases. This grease cup is

applicable to any description of journal lubrica-

tor where grease or solid oil is used.

The cup is manufactured by the Wm. Powell

company, Cincinnati, O.

The Artificial Light of the Future.^

Bv Edward L. Nichols.

The growth of electric lighting forms one of the most
brilliant chapters in the history of invention. The record
is one of which the electrician has reason to be proud. It

is a record of advance following advance in our means of

generating current and of transmitting it. It is the record

of the evolution of the arc lamp from the first crude forms
to the perfectly regulated lamp of to-day. It is the record
of the development of the incandescent lamp. Throughout
it all we note with wonder that the perfecting of lo.ooo de-

tails of construction has gone hand-in-hand with ever di-

minishing cost of production.

As we review the history of the electric light, however,
we find that in two respects there is less cause for congrat-
ulation. When we come to consider the quality of the light

produced and the efficiency of the apparatus as a light-

expenditure of 3.015 watts per candle. Measurements of
electromotive force and current were made at intervals of
about ten hours, during the 800 hours that the lamp lasted.
The candle power was redetermined at intervals of about
100 hours. The voltage never rose more than 65 volt
above its initial value, and then only for a short time. The
average electromotive force of the entire run was .40 volt
below the initial value. The record of this lamp is con-
tained in Fig. 2. It represents an individual case and not
the average obtained from many lamps, but it is typical of
the results which have been obtained with many. The
characteristic features are rapid, followed by slower falling
off in candle power, the decrement amounting finally to
more than 50 per cent., and rapid, followed by slower fall-

ing of efficiency, to a final value of 5 75 watts per can-
die. These changes were accompanied by continuous and
marked increase in the resistance of the filament.

If it be asked whether this individual case represents a

J. H. Harris has petitioned the city council of Anniston,

Ala., for a franchise for an electric railway.

making machine, we find that the incandescent lamp of to-

day produces the same quality of light which the earliest

examples of its type were capable of giving. We find,

however, that its light differs but little from that obtained

by burning oil and gas, which, in turn, in spite of all the

improvements which have marked the growth of artificial

illumination, is almost the same in quality as that wbich
the Eskimo obtains from the crude blubber of the while,

or which the dweller in the log cabin on the frontier may
get from bis home-made tallow dip.

It is true that the efficiency of the incandescent lamp has

gradually risen from five to three watts per candle, but

those who have had occasion to trace the discouraging life

curves of such lamps, know how little real progress the

change implies. We start a well manufactured lamp at

any temperature we please, provided that we do not pass a

certain limit, beyond which the life of the lamp would be
too seriously curtailed. The initial efficiency may be made
as large as we please, within that limit; but it is only a

question of a few days or hours when the lamp will have

dropped to the dead level of mediocrity, the five-watt level

which seems to mark the confines of permanency in the

case of incandescent carbon.

When we take a lamp and raise its electromotive force

step by step, measuring the current, voltage and candle

state of affairs common to all incandescent lamps, I can
only say that in my experience, which is certainly much less

extensive than that of some others, I have known of no
class of lamps, the performance of which did not agree ap-
proximately with that indicated by these curves.

This falling off^ in candle power exhibited by lamps main-
tained at constant voltage can be met by a procedure not
easily applicable perhaps in commercial work, but readily
carried out where the object in view is simply to study the
behavior of the lamp under usual conditions. The method
consists in raising the electromotive force at short intervals

of time by amounts sufficient to restore the candle power
to its normal value.

The results of such an experiment performed upon a
lamp precisely similar to that from which the curves in
Fig. 2 had been obtained, are depicted graphically in Fig.

3. Under this treatment the life of the lamp in question
was not quite 100 hours. The total rise in electromotive
force during the test amounted to about g volts; the efii-

ciency decreased from 3. 1 18 watts per candle to 3.46S watts
per candle. The resistance of the filament rose from 221.6
to 234. S ohms. During the first fifty hours the changes
were slight; then occurred a sudden increase of resistance
accompanied by marked rise in electromotive force and in

amount of energy consumed.

power at each stage of the experiment, and plot the curve

which expresses the relation between the energy required

and the light produced, we are gratified at the marked rise

in efficiency which follows each slight increase in the tem-

perature of the filament. Fig. r. That rise of temperature,

however, means shortening of the life of the carbon, is well

known. Unfortunately, rise of temperature means much
more than that. I will venture to show you a few life

curves recently obtained in the laboratory of Cornell Uni-

versity. These curves enable us to see at a glance what

happens during the curtailed existence of a lamp which is

forced to undue brilliancy.

In the first instance a lamp was started at the candle

power indicated by the maker, and was held at constant

voltage by means of the current from a storage battery.

The initial candle power was 16, which was obtained at the

1 Abstract of a lecture before the New York Electric Club, Novem-
ber 20, i8qo.

FIG. 4.

The life history of the incandescent lamp at srill higher

temperature does not differ essentially from that which we
have just been considering, but the changes in question go
on much more rapidly.

In Figs. 4 and 5 are recorded the performances of two
lamps which were similar to those from which the curves in

Figs. 2 and 3 had been obtained. The first of these (see

Fig. 4) was started at 57 candles. It was maintained at

constant voltage for 11 hours and 30 minutes, when it went
out. During its brief life the candle power fell to 24.6c.

and the watts per candle increased from 1.5S to 3.09. The
loss of candle power during the experiment was 55 per
cent., an amount which corresponds very closely with the

loss suffered by the first lamp tested during the Soo hours
that it lasted. In the case of the other lamp (see Fig. 5),

the initial candle power (64 candles) was maintained
throughout. Its life under these circumstances was 140 min-
utes, during which short period it had been found necessary
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to raise the electromotive force from 1 14.08 volts to 129.53

volts. The efficiency of the lamp fell, meantime, from an

initial value of 1.33 watts to i 677 watts at the end of the

first hour; then more and more rapidly to 1.945 watts at

the end of the test.

The conclusion to be reached from these data and from

the great mass of experimental results which has accumu-

lated since the incandescent tamp has become an object of

investigation, is only too evident. The efficiency of an il-

luminant in which carbon is the glowing material, is a

function of the temperature. It appears that the incan-

descent lamp is fairly stable only at temperatures for which

its efficiency does not exceed about five watts per candle.

We have just seen what occurs when one attempts to main-

tain lamps at degrees of incandescence corresponding to a

much higher temperature. It is. perhaps, not possible to

point out with perfect definiteness all the causes that are at

work to reduce the candle power. The black coating which

culties of such a nature as to lead to the serious question

whether we have not reached a dennite limit, beyond which

incandescent carbon ceases to be permanent.

At that limit the efficiency of the lamp is very small in-

deed, 95 per cent, or more of the radiant energy emitted

being of wave lengths too long to afford light.

As to the arc light no mere encouraging report can be

made. On the contrarj' it is perfectly well established that

the quality of the light, instead of increasing, has fallen

off, in the course of the development of the lamp from the

clockwork regulators of Dubosc and Foucault, with their

slender carbons, to the commercial lamps of to-day.

The researches of Nakano,- Marks. ^ and others, show
that the efficiency of the arc is a definite function of the

current density at the terminals of the carbons, increasing

nearly in inverse ratio to the cross-section of the pencil.

When the maximum current capacity of the latter has been

reached, the efficiency is in the neighborhood of 10 per

t ^ lM^CO^<6tami- da—j'{3^ i^ c)

FIG. 5.

gradually forms on the interior of the lamp bulb intercepts

more and more of the light from the filament as the age of

the lamp increases. The growth of this film and its power

of absorbing light have recently been carefully studied by

two of my advanced students, B. E. Moore and C. J. Ling.

The life cur\'es which I have just shown you were made
by them as a necessary part of their investigation of the

loss of light due to the opaque film, and I will venture to

take from their work, as yet unpublished, the results which

they have obtained in the case of the lamp to which the

curves in Fig. 2 refer. These results are given graphically

in Fig. 6. They show the amount of light of each wave

length of the visible spectrum which the coating on the

interior of the bulb absorbed. The measurements were

made after the lamp had been in operation 100 hours, 200

hours, 400 hours and Soo hours. In the diagram abscissre are

wave lengths and ordinates show the amount of light trans-

mitted by the lamp bulb at the above mentioned times, in

terms of the amount which the bulb allowed to pass before

FIG. 7.

the coating began to form. You will see by a glance at

these curves that the absorbing power of the film was very

nearly uniform throughout the spectrum, so that the black-

ening of the lamp had no appreciable effect upon the light

which it emitted; also that the absorption at the end of 200
hours was considerably more than half as great as that at

the end of 800 hours, and that the total loss of candle

power due to blackening was about 22 per cent.

These measurements enable us to account for rather more
than one-third of the loss of candle power suffered by the

lamp. We are not, with our present knowledge, in posi-

tion to speak so definitely concerning the other two-thirds,

but the increase in the resistance in the c.irbon indicates

another source of diminution. That gradual failure of the

vacuum which the use of spark-coil would unquestionably

have enabled the observers to detect, may well be answer-
able for the rest. Now, the temperature of an incandes-

cent lamp filament at five watts per candle is very nearly

the same as that of the carbon in the light-giving flames

produced by the combustion of oils and gas, and it appears

that the attempt to pass this temperature introduces dilfi-

FIG. 6.

cent. , a value which is not likely to be greatly exceeded by
any of the methods in vogue at the present day.

As Edward Weston'* say? in his discussion of Nakano's
paper on the efficiency of the arc lamp: "The small

amount of luminous energy, compared to the total energy
employed, is a sad thing always."

In the vast accumulation of experience which the past

years have witnessed, nothing has come to general knowl-

edge which looks to the raising of the barrier which blocks

our progress. It seems only too probable that the limiting

temperature at which carbon can be used for the produc-

tion of light has been reached, and with it the maximum
efficiency of artificial illumination.

As time goes on, however, the question of the efficiency

of illuminants will increase in practical importance. No
one of us, I take it, is of the opinion that the world will al-

ways be content with the present extravagant methods of

obtaining light. Now, if you will permit me, I will turn

toward the future and consider the properties of some other

FIG. 8.

sources of light, with the view of inquiring whether they

may not have apart to play in the artificial lighting of days

to come.
What is to be the light of the future? From the stand-

pomt of the engineer I will frankly say that I cannot an-

swer that question, but abandoning the directly practical

point of view, there is something to be said. I need offer

no apology here for presenting fads, the application of

which is at best remote, and the present importance of

which is therefore rather scientific than utilitarian.

The number of elements and of compounds capable of

sustaining a high temperalure without dissociation or change

of state is very large. Carbon is the only one of these, the

capabilitiesof which as a source of light, can be said to

have been fully tested: and yet ali the others, when heated

to a proper point, emit light giving radiation. l"ake for

example the metallic oxides. We heat the oxide of calcium

in our magic lanterns and it gives a light of great intensity,

^ Hatsunc N.ik.ino: Am. Institute of E. Engineers, vol. vi, p. .'^08.

'i Louis B. Marks; Am. Institute of E. Engineers, vol. vii. p. 175.
* Edward Weston; Am. Institute^of E. Kngincers, vol. vi, p. zu.

and but little inferior to the arc light in whiteness. The
e.xceeding clumsiness of our method of rendering it incandes-
cent, however, has prevented its adoption excepting for cer-

tain special purposes. We burn magnesium in fire works
and for photographic flash lights, and occasionally we in-

dulge in the luxury of igniting a bit of the ribbon and ad-
miring, for instance, the intense brilliancy of its flame. Now
magnesium is one of the most abundant elements on the
face of our planet. It is a rather costly metal at present,

being quoted at 50 cents an ounce in this country and at

about half that price on the continent of Europe. Even
under the limited demand for it which exists at present, it

has fallen to about one tenth of its price of a few years ago
and I feel sure that it lies within the power of the electrician

to greatly further reduce the cost of production. Among
artificial illuminants, magnesium has in one respect no
equal. W. H. Pickering, who studied its spectrum in 18S0,
found it to approach sunlight in quality even more closely

than the electric arc light does.

The precise character of the magnesium light is shown in

Fig. 7. The abscissas of the curves are wave lengths, and
ordinates indicate the brightness of each portion of the
spectrum of the magnesium flame in terms of that of the
corresponding regions in the spectrum of gas light. The
accompanying curves for the arc light, and
lime light, introduced for convenience of compar-
ison, are from measurements by Mr. W. S. Frank-
lin and myself. These curves all refer to lights of
the same candle power. It will be seen that the magne-
sium flame is about ten times brighter in the violet than a
gas flame of the same power, and but little more than half

as strong in the red. It will be seen, also, that it surpasses
the electric arc everywhere beyond the yellow, save in a
very limited region of the extreme violet. In order to ap-
preciate fully the significance of these curves, one must
have had occasion to compare the various lights to which
they refer, placing then side by side and noting the effects.

You are all aware that the magnesium light is very white
and very powerful, but unless you have happened to see it

in direct competition with our ordinary illuminants, you
will be but dimly conscious of the difference between
hem.

I have here a single magnesium lamp of European man-
ufacture. By means of a simple arrangement of clockwork
it feeds a thin magnesium ribbon at a rate just sufficient to
maintain a flame between 40 and 50 candle power. Turn
your attention for a moment to the screen just behind us.

It gives you the impression of a nearly uniform white sur-

face, which is well lighted by the incandescent lamps with
which this hall is so abundantly supplied. Its whiteness,
now, however, is a very different thing from that which it

will take on under the rays of the magnesium light. I light

the little clockwork lamp, placing it so that it illuminates a
portion of the screen. That part which is shaded from the
lamp is just as well lighted as it was before, and its tint is

in no way changed; but no one would be likely to describe
it as a white surface under the present circumstances. It

has sunken by comparison into a rather weak chocolate
brown. Let us turn the lamp so that you can see the burn-
ing magnesium, and place beside it. to emphasize the con-

trast, this lighted candle. How dull and sickly the candle
fiame appears, and yet, though old fashioned and rather

out of date among our modern glow lamps, the candle does
not suffer greatly, so far as quality of light goes, by com-
parison with them.

This lamp consumes 168 milligrammes of magnesium
per minute. I found the light to average slightly more
than 40-candle power. Assuming 40 candles to be the cor-

rect value, we have 4.2 milligrammes of magnesium con-
sumed per minute per candle. Now to maintain one-can-
dle power of gas light one minute with an average quality
of illuminating gas, 157 milligrammes of gas must be con-
sumed. With gas at $r per 1,000 cubic feet and magne-
sium at $10 per kilogramme, a price which is in excess of
the present European rate, the magnesium light would cost
candle for candle, about 6.72 times as much as gas. With
magnesium at $1 49 per kilogramme, or about 67 cents a
pound, the cost of the two illuminants would be the same.
Looking at the matter from a slightly different point of
view, we may say, that since 4.2 milligrammes of magne-
sium will give as much light as 137 milligrammes of gas,

their relative productiveness as illuminants is as 32.1 to i.

The true relation between their values is, however, ex-
pressed by a larger ratio than that since candle power for

candle power, the real worth of a source of light increases
with its temperature. The total luminosity of the arc light,

for instance, may be considered fully 25 per cent, greater
than that of gas. Two candle power of sunlight is the
equivalent of three candles of gas light. Tlie luminosity of
the magnesium light lies between these two values.

Taking the very low estimate of ",000 gramme calories

per minute for gas, wefind the gross efficiency of the magne-
siitm pame to he about 40 times that of gas light.

We have seen that, weight for weight, magnesium affords

more than 30 times the light obtained from gas. with the
development of much less heat. The quality of theli.ht is

such that merely from the standpoint of illuminating power
to say nothing of the additional .xsthetic value of a
light which approachs sunlight in whiteness, each unit of
it must be regarded as the equivalent of rather more than
1.25 units of gas light.

The character of the light corresponds to a temperature
much above that of the electric arc, but the flame does not
seem to be very hot. I have not as yet succeeded in ob-
taining a satisfactory measurement of the flame tempera-
lure, but a preliminary test made at my request, gave ap-
proximately 1,400 C. This value, which is presented sub-
ject to correction, enables us to classify the magnesium
flame, at least placing it among those the temperature cf
which is far below the melting point of platinum. Its tem-
perature, probably, does not differ widely from that of the
luminous gas flame.''

"Russctti tlleiblacHcr /u den Annalcn dcr Physik 2, p, 33-j),c;i\(;s as
the temperature of tliegas llauie, 1.540 degrees; of the positive carbon
of the arc, at the hottest point, 3,900 degrees; of tlie negative carbon,
J, 150 degrees.
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The large candle power of the magnesium flame is due to

its peculiar structure. A gas flame consists of a column of

heated gases, the particles of which are rising rapidly from
the jet of the burner. These carry off with them, by con-

vection, So per cent., or more, of the heat of combustion.

The flame owes its luminosity entirely to the fact that near

the base of the column a few particles of carbon, as yet

unoxidized, are heated to incandescence. The total radi-

ating surface of these particles is very insignificant com-
pared with the apparent superficial area of the flame; it is

indeed, not very diff"erent in extent from the radiating sur-

face of the filament of an ordinary incandescent lamp of

the same candle power. The constitution of the magne-
sium flame is very different. The product of combustion
is the oxide of magnesium, a white, amorphous solid of

considerable density; it is, indeed, fully twice as heavy as

the metal itself. The oxide remains, for the most part, in

the place where it was first formed. It becomes intensely

FIG. 9.

incandescent, and having large radiating surface, it affords

a large amount of light. Under such conditions, convec-

tion plays a minor part, and that which is the chief source

of loss in the production of light by direct combustion of

gaseous fuels is avoided. The gross efficiency is, there-

fore, very large.

I am not in position to state positively that the glow of

magnesium oxide is due to luminescent vibrations, but I am
of the opinion that such will be found to be the case.

You are all acquainted with the beautiful greenish-yellow

light which the oxide of zinc emits under the flame of the

blowpipe. It is entirely different from the light of the in-

candescent charcoal on which it lies, although the two can-

not differ widely in temperature. The zinc oxide is lumin-

escent, the carbon is simply incandescent, in the usual sense

of the word. This is a case which lends itself readily to

study, since the temperature al which the abnormal glow
appears, is a comparatively moderate one. Last summer
I took the matter up, with the efficient co-operation of. Mr.
E. W. Snow, instructor in physics in Cornell University.

We made a systematic comparison of the radiation from
zinc oxide and from platinum, at temperatures between the

red heat and lOOO^C, measuring temperatures and studying

spectra by methods which I cannot dwell upon here. Since

the results which we obtained are of a character to illus-

trate the points whicti seem to me most significant, in this

question of the radiation of the metallic oxides, I will in-

dicate them graphically.

Zinc oxide is a rather brilliant white pigment. Its radi-

ating power, therefore, according to the theory of exchanges,

should be very small At temperatures below 700" C. we
found it to be very much lower than that from platinum
throughout the spectrum, and the light from the oxide to

be of a duller red. Fig. 8 shows the results of the com-
parison. In this and the subsequent curves, platinum is

taken as the standard. The curves show how the o.xide of

zinc compareswith platinum in strength of radiation. The
law according to which the visible radiation of platinum
rises from zero at the extreme red heat, as the temperature
rises, varies with the wave length. It had to be specially

determined for the purposes of our investigation in each

region of the spectrum to which our measurements were ex-

tended.

At about 700" a sudden change occurs in the character

of the light from the oxide. It becomes brighter than the

platinum of the same temperature, the increase showing
itself principally at the ends of the spectrum. In Fig. 8

(707° and 739°) we have curves which represent this second
phase The emanations are selective to a marked degree,

the yellow being relatively very weak. Measurements of

fresh films of the oxide at still higher temperatures revealed

the further development of the abnormal radiation of this

substance. Fig. 9, which gives curves for 878° and 1,034",

shows the transition into a third, and, apparently, a final

stage. The red end of the spectrum loses its prominence,
and the curve seems to be developing into a straight line,

the trend of which is such as to indicate that zinc oxide, as

we pass from the longer to the shorter wave lengths of its

spectrum, increases in superiority over platinum at the same
temperature.

It soon became evident, from the character of our re-

sults, that the radiation at temperatures above about 800°

were of a very evanescent sort, falling off in intensity and
changing in quality from the first instant in which the ox-

ide was heated. To follow these rapid changes proved a
trying task. By taking a great many fresh films of the

oxide and watching the time changes of one portion of the

spectrum after another, however, we were able to obtain

data from which the curves in Fig. 10 were drawn. These
show the intensity of radiation and its character, relative

again to that of platinum, after the oxide had been main-
tained 1,013'' ^O'' 3- period of 30 seconds, of 60 seconds, of

300 seconds, and of 600 seconds. At the end of the ten

minutes, the changes, although not entirely completed, were
very slow.

The evidence of the existence of luminescence afforded

by these measurements seems to be nearly conclusive. Ex-
tension of the investigation to other of the metallic oxides

and to wider ranges of temperature, would, doubtless, lead

to results more striking.

The application of all this to the problem of the light of

the future is as follows: The fundamental question is that

of efficiency. High efliciency at low temperature means
selected radiation, which appears to be a characteristic of

luminescence and not of ordinary incandescence. The
study of the radiation of the metallic oxides above the red

heat reveals the existence of properties which lead us to re-

gard them as being luminescent "by heat." It is from
such bodies that radiation of high efficiency is to be looked

for. We have in magnesium oxide a member of this par-

ticular class, and we have seen that when it is heated in the

process of formation it gives us a light the efficiency of

which is unapproached by that of other artificial illum-

inants.

The problem is easily stated, (i) We need a body which
is rendered vividly luminescent by heat. The metallic ox-

ides would seem to offer us many such. (2) The material

is to be brought to the temperature at which its lumines-

cence is most marked. Does it not seem probable that the

best method, as in the case of carbon, will not be that of

direct combustion, but of heating through the agency of

the electric current? (3) The material must be restored

from time to time. Whether rejuvenation is to be secured

through electrical, chemical, actinic or mechanical means,
remains to be determined.

Luminescence "by heat" offers, however, only a partial

solution of the problem of the highest efficiency. How-
ever great the efficiency of the luminescent itself, it is ac-

companied by incandescence of the ordinary kind. The
ultimate solution is to be sought for along other lines. In-

candescence is too expensive a means of exciting lumines-

cence. There are many other ways in which it may be
generated; friction, chemical action, the impact of light

waves, electrical excitation, certain vital processes, are

known to result in the production of light. The physics

of these phenomena, are, for the most part, undeveloped. I

know of but two attempts to determine the efficiency of

this "light without heat," as it has sometimes been called.

The intensity is, as a rule, very small, and the heat has

doubtless been regarded as quite below the range of even
our most sensitive apparatus. One of these two cases is of

especial interest to the electrician. It is that of the spark
discharge in vacuo. Professor S. P. Langley and F. W.
Very, in a recent remarkable paper, entitled, "The Cheap-
est Form of Light," speak of the heat generated in the

Geissler tube as so minute as to seem to defy direct investi

gation. It has, however, beea successfully measured by
Dr. Staab of the University of Zurich, by means of one
of the most delicate instruments for the measurement of

heat—the Bunsen ice calorimeter.^

In Staab's experiments the vacuum tube was smoked with
lampblack and inserted in the ice calorimeter. The ice

melted in a given time afforded a measure of the total heat
generated by the electric discharge through the tube. A
repetition of the determination with the unsmoked tube,

under ^bich conditions the light giving rays would escape,

gave the energy of the non-luminous radiation. The effi

ciency was found to be 3 268 per cent. The extremely

small candle power of the light derived from the electric

discharge in vacuo may seem to preclude all questions of

its utilization in practical illumination. The result is one,

however, which should not be lost sight of. It suggests a

field of investigation which may prove unexpectedly fruit-

ful.

The Geissler tube effect was not the source to which
Langley and Very applied the term "the cheapest form
of light." The subject of their research was the light of a

Cuban firefly. Their work cannot fail to excite the highest

admiration of every one who is able to appreciate the difii-

culties of such an investigation. The exploration of the

heat spectrum of so insignificant a source of light

is a task which very few physicists would, I think, have

considered practicable, but it has been carried through by
these investigators to complete success.

8 G, Staab: Inaugural Dissertation, Zurich, 1890. (See the
Beiblatter zu den Annalen der Physik, 14; p. 538.)

When we study the curve of distribution of en-
ergy in the spectrum of the firefly thus obtained, and com-
pare it with the corresponding curves of gas light, the arc

light and sun light, we find the expression, ''the cheapest
form of light," which is applied to the light of the firefly by
Langley and Very, to be fully justified. All the energy of

its spectrum is massed within the narrow limits of the visi-

ble spectrum, and what is more, by far the greatest part of

it is in the form of rays, which are especially important for

the purposes of radiation, the particular rays which give us
yellow and green light. The non-luminous radiation which
accompanies the light of the firefly seems to be so insignif-

icant that it was with difficulty that it could be estimated,

even with the almost inconceivably delicate apparatus used
by Langley and Very. They give the efficiency as about
400 times as great as that of a gas flame. It cannot fall

appreciably below 100 per cent.

In what I have said this evening, I fear that I have fallen

far short of what might have been expected of a lecturer on
the artificial light of the future. I have endeavored to show
that the efficiency of our present methods is too low to meet
the demands of the future for economical illumination, and
that whether we ever succeed in approaching the perfect

economy of nature's light-making processes, as exemplified

in the firefly, or not, there are many sources of light which
promise high efficiency. If I have succeeded in indicating

even vaguely, some of the conditions of the problem of the

utilization of these, and in pointing out some of the lines

of investigation which are to be followed in the develop-
ment of new methods of lighting, my mission has been ful-

filled.

Chelsea Storage Battery Electric Light

Plant.

Hobert Musgrove, engineer of the Foreign & Colonial

Electrical Power Storage company of London, writes to the

Accumulator company as follows in regard to the Chelsea
storage battery electric light plant.

I have pleasure in informing you that the central station

in Chelsea is not only giving every satisfaction to the mech-
anical staff, but what is more important is being highly ap-
preciated by the consumers in the neighborhood. The
point I presume that will be of most interest to you is the
question of the life of the storage batteries in use. These
are all of the L 3 1 type and you will be happy to learn that

no general renewal of the positive or negative plates has
taken place with any of the batteries even to the oldest

which was brought into operation about twenty months
ago. Very little deposit has accumulated at the bottom of

the cells although some of the batteries have done very
heavy work and we are in hopes that no considerable re-

newal of positive plates will arise for, at any rate, eighteen

months or two years. The method of charging the batter-

ies in series proves to be an exceptionally good one because
every cell is always in the same condition as its neighbor
and this advantage is further accentuated by the fact that

all the cells of the main batteries are worked to the same
extent, and for the purpose of regulation, counter electro-

motive force cells are only employed.

Book Table.

World's Fairs from London, 1851, to Chicago,
1893. By C. B. Norton. Published by Milton Weston
company, Chicago, III.

The title of this book explains very thoroughly
the nature of the work. The several interna-

tional expositions which have been held since

1851 are described, and illustrations are pre-

sented giving views of buildings and grounds
at these fairs. The book then takes up the fair

of 1893, presenting a somewhat extended sketch

of Chicago, giving the organization of the cor-

porations which will manage the great exposi-

tion, with portraits of several of the officers.

To Be Executed by Electricity.

A dispatch from Washington, Nov. 24th, says:

"In the Jugigo case the Supreme Court of the

United States to-day affirmed the decision of

the New York court that Jugigo must be exe-

cuted by electricity."

It will be remembered that Jugigo was con-

demned to death after the Kemmler execution,

and many hoped that the revolting specta-

cle would not be repeated. There was a de-

mand that the bill providing for the change in

the mode of execution be revoked. In view of

this expression of public sentiment, it was
thought that Jugigo would escape the extreme
penalty of his crime, and even now the governor
may reprieve the sentence.

During the month of November the shipments of the

Westinghouse Electric & Manufacturing company have
amounted to 40 alternating current incandescent dynamos,
aggregating a total capacity of 30,000 i6-candle power
lamps. To this must be added 1200 alternate current

meters. The demand for this measuring device has for

months been particularly pressing, and the detail depart-

ment at the Garrison alley shops, where the meters are

manufactured, is taxed to its utmost capacity. The same
remark holds good in regard to the Westinghouse convert-

ers. The company states that during the entire time in

which it has manufactured converters not one has ever been
returned for fault of construction or inefficiency.
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After the presentation of Theo. P. Bailey's

paper on "Electric Railways," at the last meet-
ing of the Chicago Electric Club, an interesting

discussion took place, which is reproduced in

this issue. The topic which attracted the most
attention was that of the efficiency of insulation

on overhead lines.

The case of Jugigo, the Japanese sailor con-

demned to death under the electrical execution

law in New York, came before the United States

Supreme Court last Monday. The prisoner's

counsel held that the experiment in the Kemm-
ler case proved that electrical e.icecution was
cruel and unusual and therefore unconstitution-

al. The court held that tb.e law was not uncon-

stitutional in the legal sense, and the murderer
will be put to death by means of electricity,

unless the sentence is commuted by (lev. Hill.

At the last meeting of the New York Electric

Club an exhaustive paper was read by Prof.

Edward L. Nichols on "The Artificial Light of

the Future." The article is presented elsewhere
in this issue. The professor's conclusion is ex-

pressed in the following sentence: "I have en-

deavored to show that the efficiency of our pres-

ent methods is too low to meet the demands of

the future for economical illumination, and that

whether we ever succeed in approaching the

perfect economy of nature's light-making pro-

cesses, as exemplified in the firefly, or not, there

are many sources of light which promise high
efficiency."

An article on "Underground Electrical Work"
by Herbert Laws Webb, which appears in this

issue, will be read with especial interest by mem-
bers of the Chicago Electric club. Mr. Webb
is "nothing if not critical." His article refers

to F. E. Megenhardt's paper read at the club

and to the discussion, which followed it. Mr.
Webb's criticism is most comprehensive and
radical. He challenges statement after state-

ment, and does not hesitate to call in question

the statistical information presented by the

author of the paper. Those to whom the

strictures apply, will probably be inclined to re-

ply to his sweeping criticisms, and their contribu-

tions on the subject will be read with interest.

The ninth annual convention of the Ohio
State Tramway association was held at Colum-
bus last week. The attendance was not as

large as had been expected, and there was
much disappointment owing to the fact that no
specially prepared papers had been secured for

presentation. The light attendance was ex-

plained by the fact that a number of the com-
panies were involved in litigation and the repre-

sentatives were engaged in other important
business. Unfortunately the men thus detained
were those who are generally depended upon to

contribute to this feature of the proceedings.

The presence of representatives of the electric

companies rescued the convention from the

predicament which appeared when the meeting
convened. Much interest was manifested in

the electric systems described. The experience

of the m.eeting just closed, will have, it is

hoped, the effect of impressing on the officers

of the association, the necessity of preparing a

regular programme for the next convention.

The president announced that strenuous efforts

would be made to secure papers by men of

reputation. It is gratifying to note that the

representatives of electrical propulsion occupied
the most conspicuous position in the conven-
tion. At the next meeting it is to be hoped
that several good papers on electric railways

will be presented.

In the last number of the Western Electri-
cian was presented an extract from a remarka-
ble document just published by the executive

committee of the National Electric Light asso-

ciation. In the extract in question the we-U-

known dispute between M. J. Francisco and
Prof. J. P. Barrett, city electrician of Chicago,

in regard to municipal lighting was referred to,

and the latter gentleman was criticised in the

most unsparing fashion. We stated at the time
that, without regard to the merits of the con-

troversy, we deemed it extraordinary for the

committee to take a decided stand on a ques-

tion in dispute between two of the members of

the association. When Prof. Barrett stated at

the last convention of the National Electric

Light association, that he would prepare a

statement to accompany Mr. Francisco's paper
which criticised the former's figures so unspar-
ingly, he did so on the understanding that the

Francisco paper was to be suppressed until his

article was ready. He promised to have the

matter in readiness within a month. There may
have been a misunderstanding between Prof.

Barrett and the officers of the convention as to

what suppression meant. The latter may have
had in mind the official report which is not yet

published. Certainly Prof. Barrett assumed
that the paper was not to be given to the public

in any form until the thirty days expired. Mr.
Francisco's paper was published broadcast, and
the professor thought he was shabbily treated.

He came to the conclusion that it would not be
worth his while to prepare any reply. The ar-

ticle published last week in the Western Elec-
trician has stirred up Prof. Barrett's friends

most decidedly. It is now announced that the

professor will prepare a reply in which, it is

predictedjhe will take up the criticisms of

his opponents in vigorous fashion. It is an
interesting fact in this connection that opposi-

tion to Prof. Barrett's candidacy for electrician-

in-chief of the World's Columbian Exposition,

is said to have been one of the results of this

controversy. It is only fair to add, however,
that the professor's friends say this opposition

would cease to exist were the facts in the case
thoroughly understood.

Fro.m present reports, it seems as though the

Electrical Appliance Building of the World's
Fair would be located in Jackson Park, and not
on the Lake Front as was at first strongly
urged. There is, it was stated, no objection to an
electric light exhibit on the Lake Front, but the

Appliance Buildingwill, judgingfrom the present
outlook, be placed elsewhere. The wisdom of

such a decision will not, we think, be questioned
by any one at all familiar with heavy electrical

work. In the last issue of the Western Elec-
trician attention was called to what seemed
would be a great mistake on the part of the di-

rectory. Had the Appliance Building been lo-

cated on the Lake Front as was proposed, one
of the most attractive departments of the expo-
sition would undoubtedly have been seriously

handicapped. With this building in one of the

parks there will be no chance of any lack of

room, and power houses may be put up and
there will be no complaints of nuisance caused
by smoke stacks. The directory is to be con-

gratulated on not having chosen the Lake
Front for the main portion of the electrical ex-

hibit. We feel sure that as the work progresses

and the management begins to receive calls for

space, there will be an awakening as to the

magnitude of the so called "infant industry."

In the United States an electric road is not

so much of a novelty as it once was, but in

England, a different state of affairs exists. The
people on the other side of the water are grad-
ually awakening to a realization that they are

far behind the times, and we now find English
engineers pushing the electric system to the

front. In this issue a general description is

given of a subterranean road in London which
has been equipped with the electric system.

This is the first electrical railway of any import-

ance in England. The building of the road is

looked upon as quite a feat of engineering

The line, which as was before stated, is under-

ground, is about three miles long. The cars

travel in a tunnel which is nothing more than

two cast-iron tubes, one for the up and one for

the down line. The method of building the

tunnel was ingenious. A shaft was sunk from
which the part designed to pass under the river

Thames could be worked. A short length of

steel tube, like an enormous cheese tester, was
then forced forward by hydraulic presses. This
tube was slightly larger than the tunnel, so that

the cast-iron tube could be built up in eighteen-

inch lengths. The annular space left outside

the cast iron when the shield went forward was
filled in with grout forced in under pressure

through holes specially left in the sections of

the tube. Fourteen loo-horse power electric

locomotives, it is stated, have been supplied for

working the line, and a speed of twenty-five

miles an hour is to be attained. .\ voltage of

500 is to be employed. A feature of the loco-

motive is that the armature shaft is arranged so

that it constitutes an axle of the locomotive.

All intermediate gearing is thus eliminated. It

is to be regretted that we have at our command
no information other than that which is of the

most general character. Our English contem-
poraries in describing this road, have apparent-

ly pursued the plan often followed by country

newspapers in America. Valuable space which
might have been covered with sketches or read-

ing matter pertaining to the strictly novel feat-

ures of the equipment, is filled with the names
of the grand gentlemen who honored the occa-

sion with their presence during the opening
trip. It is to be hoped, now that the Prince of

Wales has turned on the current "with a gold

key," and has referred to the road "in most ap-

propriate and happy terms," that we shall learn

something more of the way in which the electri-

cal details were worked out.
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Underground Wires.

By Herbert Laws Webb.

I have read with interest the paper entitled "Under-
ground Electrical Work" by F. E. Degenhardt and the

discussion which followed that contribution to our knowl-

edge of underground wires, as printed in recent issues of

the Western Electrician, and I would like to offer a

few remarks on this subject, which nowadays, as in

earlier limes, excites so much interest wherever it is dis-

cussed.

That Charles Augustin Coulomb "discovered that most

essential necessity of modern electrical work, insulation,"

is no doubt true, but we scarcely expected to be reminded

of it in a paper on modern underground electrical work.

Moveover, history is not nearly so silent as to the first at-

tempts at insulating wires as Mr. Degenhardt seems to

imagine. If he had taken any pains to be accurate in the

presentation of the historical part of bis paper, he would

have found that histor)- speaks of many underground lines,

laid and working long before the august McCormicks or-

dered ihe offending overhead wires underground in front of

their aristocratic North side mansions. History also speaks

of underground wires being used many years before even

Prof. Morse's experiments in that line.

In iSoS. or it might have been in 1S07, Professor Seem-

mering, of St. Petersburg, constructed an underground line

about one mile long. He brought his work to the attention

of the Russian emperor and to him the professor exhibited

the capabilities of his subterranean wires. The emperor
was told to take two wires in his hand, and was informed

that on making them touch, a charge of powder placed at

the farther extremity of the line, more than a mile dis-

tant, would explode. The wires were touched together

and the mine exploded. This led to a number of experi-

ments. In 1S15, when the generals of the allied forces

were assembled in Paris, Prof. Stemmering was there with

his insulated wires, and he used to entertain the English

and Prussian officers by laying a line across the Seine and
firing charges of powder on the opposite bank. In 1S18

the professor had a telegraph at work, and so confident was
he of success with it even with wires laid under the sea,

that a submarine cable was ordered to connect Cronstadt

with St. Petersburg.

Mr. Degenhardt says that "Professor Morse adopted the

underground plan without experiment, not knowing the

disastrous results that have followed like attempts in

England." This is scarcely the right way to put it as all

underground work in those days was looked upon as an
experiment, just as much of it is to-day. The date of this

work was given as 1S32 and the first underground line laid

in England was in 1837, for the trial of Cooke and Wheat-
stone's telegraph in London. This line consisted of five

wires which were insulated with cotton soaked in resin; the

wires were laid in grooves cut in a piece of wood shaped

like the lower part of theletter A, and boards were fastened

over the wires to keep them in place. This was the first

underground telegraph line in existence; it worked for some
time but the insulation fell and it was afterward replaced

by an overhead line. Parts of the original underground

line are now in possession of the post-office officia s who
call it the "fossil telegraph."

Numerous other examples may be cited of underground

work in the early days of the telegraph, and much, of the

work then carried out was on very similar lines to that

being done to-day, as Mr. Degenhardt remarked. A curi-

ous instance of this can be found in the cables designed

by C. F. Varley for the Electric Telegraph company early

in the forties. The wires were covered with a double

winding of cotton, made up into cables and drawn into a

leaden tube ; into this tube was forced a hot mixture of res-

in, pitch, beeswax and other materials. This description

applies pretty closely to various types of cable made in this

country to-day.

I might fill columns of the Western Electrician in

describing the early history of underground electrical

work, which is so silent to Mr. Degenhardt, but will pass

to other points in the paper and discussion.

Mr. Degenhardt says: "It is safe to say that under-

ground work slumbered for a period of twenty years from
the date of Professor Morse's first experiments," and then

goes on to quote the epoch-marking event of the removal

of an objectionable pole Hue in Chicago, and the substitu-

tion of an underground line some eight hundred feet long.

Professor Barrett (who did the work) places the date of this

remarkable event as 1876, which would make it some forty

years after Professor Morse's experiments, and in either

case it is by no means safe to say that underground work
slumbered during the interval.

On the contrar}', it had been proceeded with most active-

ly in Europe, especially in England, France and Germany.
In 1S76 when Chicago made a start with Soo feet of under-

ground wire, London alone had over 3,500 miles, and un-

derground wires were in use in all the principal cities of

the United Kingdom and between the different cities. The
system in use in England is practically the same as that

adopted here; the ducts are of iron pipe, 3 or 4 inches in

diameter, and the wires can be drawn in or out. In France
and Germany the same plan has been adopted, and in both
countries, but more especially in Germany, whose under-
ground telegraph system is unrivaled, the work has been
carried on continuously during the past forty years. The
improvements that have taken place have been principally

in the manufacture of the wire, methods of jointing and
testing, and minor mechanical details of the work, but the

iron pipe system remains as being the safest and simplest

method of burj-ing wires yet devised.

The rest of the paper being made up of fragmentary
paragraphs which skip from one subject to another and
back to the first in such a bewildering manner that it is

difficult to criticise one portion without condemning the

whole. Perhaps that part which most calls the attention

in a paper read to a technical audience, is the portion de-

. voted to advertising. Surely theChicagoElectric Club does

not meet to be told that wire manufacturers can make
cables to meet specifications, and that "twenty bright and

active workers stand ready to take your orders and deliver

the results you desire." How often the bright and active

workers take your orders and "deliver results" that you do
not desire, is well known. In connection with these un-

scientific remarks it is said that "electrical currents of infi-

nitesimal potential are not more easily conducted than are

those electrical giants of four or five thousand volts." As
a matter of fact electric currents of "infinitesimal potential"

are certainly both more easily conducted and more easily

insulated than the "eleclrical giants" of four or five thou-

sand volts, and the "electrical giants" are more trouble-

some to manage in every way.
Although, as it appears to me, the paper in question has

little value from a practical standpoint or as a contribution

to the history of underground work, still it served as a peg
for a long and interesting discussion, and this has been the

principal merit of many another scientific paper read before

an assemblage of practical men.
The discussion turned on the question of cables and in-

sulation rather than on underground construction generally,

and in this respect some very curious views were emitted.

Mr. Sunny found it difficult to believe that an insulation

of 500 megohms per mile was attainable with underground
cables. In N"ew York there are many cables in the sub-

ways having an insulation resistance of more than twice

that figure. In England the mains generally used for elec-

tric lighting have an insulation of 5,000 megohms per mile

at 600 Fahr. This class of wire costs $1275 per mile, and
is used very extensively. Central stations in England and
on the Continent have had considerable amounts of it in

use for years without finding any' deterioration in the insu-

lation.

The discussion then turned on measuring the insulation

resistance of electric light circuits with converters, lamps,

switches, etc, in circuit. Of course the resistance is then

greatly diminished owing to the surface leakage over the

apparatus connected, and the low insulation of branch
wires and leads. One megohm per mile for an arc light

circuit with a large number of lamps is by no means a low
figure.

Mr. Degenhardt speaking of the causes which lower the

insulation of cables, says that "the momenta cable is ex-

posed to atmospheric action and moisture allowed to enter

along the copper, there is a perceptible drop in insulation."

That is true only of cables insulated with fibrous materials

(and throughout Mr. Degenhardt speaks as if there were
no other cables made), which absorb moisture very rapidly.

A wire insulated with rubber, gutta-percha, or any of the

numerous rubber compounds does not suffer a perceptible

drop in insulation the moment it is exposed to atmospheric
action.

Factory tests on a reel are next spoken of. This
is the height of absurdity, as unless the cable was
absolutely bad it would naturally show a high insulation

when tested on a dry reel. A factory test on a
cable insulated with fibrous material has little value in any
case, as the cable is then without joints, and the insulation!

depends entirely on the soundness of the lead covering.

The factory test can only show whether the cable has been
properly handled in manufacture or otherwise, and has but

little bearing on what the cable will show when laid in the

subways and jointed. With rubber and gutta percha cov-

eed cables it is different as they are, or should be, tested

under water at a certain temperature, and the quality of the

insulation can be accurately determined.

"The ordinary galvanometer in use does not show any-
thing above one or two megohms, perhaps, and the re-

sult is that ^co megohms are not necessarily practical for

Ihe reason that they are without the necessary apparatus to

make the test with." In the whole discussion there is not

a more nonsensical sentence. There are so many different

kinds of galvanometers that what is meant by an ' 'ordinary"

one, I am at loss to imagine, but underground electrical

work must still be in a very backward stage in Chicago if

cables specified to have an insulation resistance of 500 meg-
ohms, a mile are tested with "ordinary" galvanometers

that will not "show" anything above one or two megohms.
In discussing the question of insulation cf telephone ca

bles it was suggested that some wires would run up to 1700
megohms and others be as low as 50, and that the cause

might be careless handling in "putting up" the wires. If a

telephone cable showed so wide a variation in insulation it

would undoubtedly be defective, probably the lead pipe

being unsound, but as a general rule the wires are laid up
by machinery and not "put up" by hand.

Mention was made of a test on a telephone cable made
on ten conductors only,showing a variation from five meg-
ohms to 100,000 ohms. "That cable certainly was very
far gone, evidently suffering from moisture." It may safely

be taken for granted that if a telephone cable shows great

variation in the insulation of different conductors, some
falling far below the average, that it is defective and will

eventually fail altogether.

With regard to telephone service by underground cables,

I gather from the discussion [that the telephone cables in

Chicago are of the pattern known as "straightaway" i. e.,

the conductors are not twisted in pairs. With straight-away

cables the interference from induction is of course very

great, and that would fully account for the bad Eer\'ice. In

New York I believe the service has been greatly improved
since the adoption of the underground system. There is, by
the way, since statistics were included in the paper,

nearly three times the mileage of telephone conductors un-

derground in New York as compared with Chicago.

Mr. Day's contribution to the discussion was not partic-

ularly fortunate. He referred to an article by his friend

Sir William Thomson in a recent number of the North
American lieview^ stating that Sir William went so far as

to say, 'Cables in the air, may they long remain there."

Sir William Thomson said nothing so flippant. What he

did say was this: "The telephone wires alone remain in

the air. Long may they hold their place there; they are

perfectly harmless to the general public, and they are enor-

mously less expensiv; where they are than they could be if

placed underground." This is perfectly true, but Sir Wil-

liam has already disposed of the cables, i. e., for electric

light and power underground. If, as Mr. Degenhardt
erroneously states, telephone companies were able to say
that they want a cable which will show an electrostatic ca-
pacity of so much, and could get it, there would not be so
much trouble about underground telephone wires. A cable
would be demanded that should have a capacity of
about .01 microfarad per mile, and retardation would
not be the bugbear that it is. In the present state

of the art a mile of underground cable is the equivalent of
about 15 miles of overhead wire, and underground wires
must be regarded as the deadly enemy of long distance
telephony.

There are many other points in the discussion open to

criticism
;
perhaps the presumption noticeable throughout,

of considering Chicago as the home and center of under-
ground electrical work is sufficiently groundless not to

need correction. Mr. Day, however, who made some very
sweeping remarks, is evidently very slightly acquainted
with the underground work that has been, and is being,
done in England, and although the statement quoted by
Mr. Sunny was of course an exaggeration still it is by no
means true that "the pole system remains in Europe."

Low-Speed Multipolar Dynamos and
Motors for Continuous Currents.

By Frank A Perret.

The many practical advantages of a lower rate of speed

in dynamo electric machinery have long been recognized,

yet until recently few attempts have been made to secure

it. The widespread use of the electric motor has. how-
ever, rendered low speed a feature of great importance,

in that it so greatly simplifies the application of the ma-
chine to all classes of work in most cases obviating the

necessity of counter-shafting or similar speed-reducing

mechanism.
The writer is aware of the prevailing opinion that serious

difficulties are encountered in the attempts to manufacture
this class of machines on a commercial basis, but believing

the difficulties to be surmountable he devoted several years

to a careful study of the subject, with the result that he
designed a type of machine in which he believes the de-

sired end is attained without the introduction of any ele-

ment of danger or the sacrifice of a single feature essential

to a thoroughly practical machine.

In the light of this experience it is proposed to consider

briefly some of the principles which govern the action of

multipolar machines, and to demonstrate that the obstacles

which have heretofore stood in the way of low speed may
be and have been overcome.

The prime function of an armature conductor is the

generation of an electromotive force, the value of which is

proportionate to the number of magnetic lines of force cut

by it in a given time. Now the number of lines cut per

second is dependent upon two factors— (i) the total num-
ber of fines of force in the magnetic circuit, and (2) the

number of times they are cut per second. As our aim is to

generate a given e. m. f. at a hue} speed than is usual it is

evident that the quantities in either or both of the above

factors must be increased. In the case of the first we are

limited by the saturation point of iron which prevents our

indefinitely increasing the strength of the magnetic circuit

without adding abnormally to the weight and size of the

machine, and even were it possible to do this an increased

exciting current would be required, which would detract

directly from the total efficiency. We then turn to the

second factor and. paradoxical as it appears at first, it ib

here we find the solution of the problem. How are we to

cause an armature conductor to cut a given number of

lines of force a greater number of times per second with-

out increasing the speed? In the ordinary two-pole ma-
chine the armature conductor crosses the magnetic circuit

and cuts all the lines of force twice during a complete

revolution, viz , where they enter the armature core at one

pole and where they leave it at the other. Now. if we so

dispose the magnetic circuit as to cause the lines of force

to enter the armature core at one point, to leave it at

another, to enter it again at a thiidpjint and to leave it at

«/»:/rM it is obvious that the conductor will cut all the

lines at four points in each revolution, and that it will,

therefore, generate the same e. m. f. at one-half the orig-

inal speed. If we increase the number of poles to six we
shall obtain the same effect at one-third the speed, etc..

etc. This, then, is the principle of construction by which

we secure low speed.

It should be noted that we do not increase the number
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of lines of force in the oaagnetic circuit; we do not add to

the turns of wire in series on the armature; we do not in-

crease the amount of either copper or iron in the entire

machine, but we simply cause the armature conductor to

cross the magnetic circuit as often in one revolution as it

ordinarily does in two or three revolutions, as ihe case may
be. The writer wishes to emphasize the points, as there

seems to be some misunderstanding in regard to them.

We do not '.cinJan armature to run slozuly, but we design

the machine for low speed. The resistance of our armature

is no higher than that of a high speed machine of the same
power; its current capacity is not reduced; in fact, as we
shall see later, it is increased. The efficiency is no lower,

the regulation no less perfect, and the weight and bulk no
greater. We see then that in theory the multipolar ma-
chine is perfect; consequently, if any difficulties have been
encountered in its practical operation, they must be due to

some faults of construction, to a consideration of which the

attention of the reader is now invited.

If we take as an example a motor having a six-pole

field, and imagine the same in action, we see that the dis-

tribution of potential is such as to form the equivalent of

three ordinar)* armature windings on the one ring and
connected to the commutator, which has three times as

many segments as that of a two- pole machine. Each of

these windings, i. e., the wire lying under one pair of

poles, has exactly the same number of turns as an arma-
ture of a two-pole machine but of smaller wire, and carries

but one third of the total current, the three acting together

in multiple. This being the case any relative difference in

the strength of the field magnet poles will cause an un-

equal distribution of potential and current in the armiture.

This is, in my opinion, the most important point to be

considered in designing such machines, as any inequality is

sure to cause trouble.

In a bi-polar machine there is but one path for the lines

of force, which circumstance insures equal poles, but in the

multipolar tj-pe, as ordinarily constructed, a variation in

the magnetic conductivity of any part of the circuit will

cause an inequality.

Fig. I represents a form commonly given to multipolar

fields It will be seen that an internal blow-hole or hard

riG. 2.

spot or other imperfection in the casting at A would choke
some of the lines proceeding from B, and they would,

therefore, flow through C and cause a difference in the

strength of the poles Cast iron should, therefore, be

excluded from the magnetic circuit. There should be no
joints, and the number of magnetizing coils should be as

small as possible.

rig. 2 is a diagram of the magnetic circuit of the ma-
chine designed by the writer. In this construction there

are but three magnets, each being isolated magnetically

from the others excepting through the medium of the

armature core, and completely isolated from the frame
work of the machine. They are formed of plates of soft

sheet iron, which are punched to the required shape and
strung together on non-magnetic bolts, by which they are

secured to their supports. A single magnetizing coil forms
two salient pole^, and as each magnet is built of a large

number of plates a uniform magnetic conductivity is

secured. By this method of construction all danger of any
inequality in the strength of the poles is avoided, and a

magnetic circuit without joints and of the lowest possible

resistance is secured. It is understood, of course, that in

all cases the number of ampere-turns on each magnet must
be equal.

In proportion as we decrease the "feet per minute" we
increase the "pounds raised," or, in other words, the me-
chanical effort or torque is greater in a low speed than in a

high-speed machine. Entra pains should, therefore, be
taken to secure a substantial mechanical mounting for the

armature upon the shaft, and also for the wires upon the

core. The armature is, therefore, built up on eight insu-

lated steel bolts, the ends of which are secured to non-
magnetic spiders, which, in turn, are keyed to the shaft.

The wires arc wound in longitudinal channels on the pe-

riphery of the armature core, which holds the coils rigidly

in place and entirely prevents that minute shifting of the

wires, which certainly is the case of so many "break-
downs" and "burn-outs" in armatures. The driving force

in a motor and the resisting force in a dynamo is exerted

by the armature conductors, and we should always provide

a positive mechanical connection between them and the

core; friction does not suffice. The importance of this

point is fully understood by Kapp, who writes: "In
many machines the friction produced by the binding-hoops
is alone relied on to carry the wires through the field;" but
experience has shown this to be insufficient,

"Even if the wires are not bodily torn off the armature by
the magnetic resistance of the field, they shift and work on

the surface of the core; and it is only a question of lime

when the insulation will be destroyed, and the machine
break down."
We have a choice of two methods of coupling the arma-

ture circuits together in multiple, one of which is by the

use of six brushes distributed around the commutator 60°

apart, three negative and three positive, and the other con-

sists of a system of cross connections in the armature or

commutator which connects those coils which are simulta-

neously undergoing the same induction; these in a six-pole

machine are situated 120° apart. By this means a single

pair of brushes suffices, and these bear on the commutator
at points diametrically opposite, exactly as in a two-pole
machine. This method is preferred when copper brushes
are used, and 1 have in use a simple system of cross con-
nections at the back of the commutator, in which all dan-
ger of short-circuiting is avoided; but the carbon brush is

so peculiarly adapted to the method first described that it

forms one of the simplest and most reliable means of com-
mutation that can be devised. The high resistance of the

carbon brush, as ordinarily constructed, has prevented its

universal adoption, but the construction of this machine
permits the use of three pairs of brushes, each pair carry-

ing but one third of the total current, and the resistance is

greatly reduced by reason of the increased contact surface.

In a two-pole machine the armature current is divided

equally between two circuits, while that of a six-pole ma-
chine splits into six. This the writer considers in most
cases an advantage, as the current carrying capacity is in-

creased by reason of the greater surface exposed to radia-

tion, and the machine will consequently bear a greater

overload without injury while the wire is not so large as to

be unmanageable. In many machines of the two pole

type a stranded armature conductor must be used because
a single wire would be too stiff and would heat too much;
in a multipolar machine these troubles are avoided.

A great deal has been said and written in respect to the

difference of potential that should be allowed to exist be-

tween adjacent commutator segments, some writers having
advanced erroneous opinions on this point to the dispar-

agement of multipoler machines. One tells us that 10

volts should be the limit because "10 volts will just form
an arc," while another puts the limit at 19 volts and gives

the same reason. Now an arc has to be started or

"drawn" and the only time this can happen is when the
brush connects two adjacent bars as they pass underit.

But this only takes place at the so-called neutral points
where the difference of potential between adjacent bars is

almost nothing.

Theoretically this difference of potential is simply the
product of half the total current and the resistance of the

coil connected to the two bars We see therefore that we
should not take for a basisof calculation the average differ-

ence of potential between adjacent bars, for the reason that

the e. ra. f. of each coil is continually varying from zero to

maximum and down to zero again. A very clear descrip-

tion of this action will be found in the fourth chapter of S.

F. Thomson's "Dynamo Electric Machinery," together
with the methods used in determining it, and I commend
a perusal of this to the writers referred to.

In a machine wound for 220 volts and having 22 coils

acting in series, we do not find a uniform difference of po-
tential of 10 volts between adjacent commutator bars, but
those coils which are passing the poles are generating 15 or

20 volts, while those in the neutral zone are generating
practically nothing. In some of the most widely used
closed coiled machines in this country the average difference

of potential between adjacent segments is far greater than
the limits given by the above mentioned writers. In one of

these it is 27 volts, in another 50 volts, and in others it is

still higher, yet these machines give no trouble whatever.
Let me not be understood to favor the use of a small num
ber of commutator sections; I simply wish to show that no
one is limited to 10 or 19 volts, average potential difference

between adjacent bars.

In the machines of my own design, which I have par-
tially described, the number of sections in the commutator
is 96, of which 16 act in series. At an e. m. f. of 220
volts they average therefore 1394 volts each, and at 500
volts total e. m. t., they will average 31^ volts.

As bearing upon some of the statements which I have
made, I present the following details of my 10 and 20
horse-power machines which fairly represent them all: 10
horse-power, 220 volt motor: Speed 600 revolutions per
minute; weight, 900 pounds; resistance of armature, .19
ohm; resistance of shunt, 175 ohflis; 20 horse-power, iio
volt dynamo (Compound): Speed, 600 revolutions per min-
ute; weight, 1,300 pounds; resistance of armature, .029
ohm; resistance of shunt, 26 ohms; resistance of series

coil, .007 ohm,
It will be seen that a low speed multipolar machine is not

necessarily a heavy one, but that on the contrary it may be
made very light. The writer has recently built several 25
horse-power series wound motors which weighed r,30o
pounds each, and run at a speed of 500 revolutions permin-
ute. If one of these were so wound as to run at 1,000 rev-

olutions per minute, it would develop 50 horse-power and
weigh only 26 pounds per horse-power. For traction pur-

poses these motors are designed to run as slow as 450 revo-

lutions per minute, and weigh about 70 pounds per horse-
power.

In regard to their practical operation, I will simply say
that the first machines which were constructed a year ago
have been in constant and satisfactory use ever since, and
they have proved themselves to be in every respect the

equals of the high speed machine.

The Houston, Tex., Chy Street railway and the Bayou
City Street railway have been purchased by capitalists,

who have organized a company with E. A. Allen, presi-

dent; II. F. McGregor, vice-president; and C. A. McKin-
ney, secretary. The company intends to equip both roads
with electric power at once, and expects to e-xpend about
$350|Ooo on improvements.

The Theory of Compound Winding for
Constant Potential.'

Bv Dr. Louis Bell.

I wish to preface this paper by stating that there is in it

nothing revolutionary, nor any radically novel attempt to

treat a problem that has already been handled by more
skillful hands than mine. It is simply an effort to bring
the theory of compound winding to a practical basis, in-

dulging in no complicated formuhi^ and introducing no
constants that cannot be conveniently determined in prac-

tice. To this end I shall consider the subject synthetically

rather than analytically, starting from the plain shunt
winding and considering those terms which must be intro-

duced to take account of the failure of shunt winding to

give constant potential. I do not think that compound
winding should be considered as anything more than a
method of improving a shunt machine already well de-
signed; it should certainly never be called upon to avoid
the evil effects of bad design.

For the systematic treatment of the subject I would in-

troduce the following notation, which differs slightly from
that most often employed, but is convenient for the pur-

pose in hand.
Let Ck represent the current on the line;

Cs , the current on the shunt coils;

M, the resistance of shunt coils;

r, the resistance of armature and series coils com-
bined;

E, the e. m. f. of the machine running light;

*, the fall of potential due to armature resistance;

N, the number of convolutions in shunt coils;

n, the number of convolutions in series coils;

m, the number of convolutions on armature;
a, b, c, the three terras of ii;

I, the angle of lead;

q, the magnetic resistance of machine on open circuit;

gx , the magnetic resistance of machine at full load,

and
p, the value of (/x divided by q.
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I shall consider especially the long shunt arrangement,
though, as will be seen later, the short shunt leads to prac-

tically the same results.

The first and obvious cause of fall of potential at the

terminals of the machine is due to the fact that the arma-
ture has a resistance, as the current increases a certain

amount of potential is absorbed in the armature, and con-

sequently the available e. m. f. at the terminals falls. The
amount of decrease is evidently proportional to the resist-

ance in the armature and the current through it

To compensate this loss we must furnish an increase of

induction sufficient to produce e additional e. m. f. If the

field magnets and the armature core were quite unsatu-

rated, that is, if we could neglect to change in permeabili-

ty, we should simply increase the total ampere-turns to an
amount sufficient to compensate the fall in potential. Let
a be the series turns capable of producing this at full load,

neglecting change in permeability, then

But the permeability decreases as we put on this addi-

tional induction. The magnetic resistance, q at the start,

will have increased to a certain other value qx. We must
therefore increase the number of series turns to take ac-

count of this added resistance, and we have

Nr

It will be observed that this quantity does not have to

be multiplied by the coelVicient of leakage because we have

simply reduced the shunt turns to equivalent series turns,

and consequently have already included it. This formula
will be at once recognized as practically equivalent to that

given by Thomson in his well-known book, and at this

point Thomson drops the investigation, merely mention-

IRead at the fifty-first meeting of the American Institute of Elec-

trical Engineers, New York, Nov. i8, 1S90.
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ing incidentally Fome of the other causes which necessitate

compounding. Thomson's formula:

S ^ra + rm ?o

is not quite the same as mine for the reason that while his

*7o is proportional to the permeability when there is no ex-

ternal current, his gi is proportional not to the permeability

at maximum current, but to the mean permeability be-

tween no load and full load. Hence if Z is taken as the

number of shunt turns required to give the desired poten-

tial on open circuit. Thomson's formula will inevitably

give too few series turns for the reason just mentioned, if

for no other. But since by adding series turns the mag-

netic resistance is increased the shunt winding which pro-

duces JS volts on open circuit will not do so at full load.

Additional series turns must then be employed to com-

pensate for this and since the change in shunt ampere-

turns must be from JS^G to JS^Cp, the number of series

turns to be added to compensate for the decreased effect of

the shunt will be

This term also includes Cz coefficient of leakage for the

same reason as before.

It will be noticed that both a and b include the quantity

p, and here is met the principal difficulty in effecting the

compounding. It is my purpose to show that this quantity

p can be obtained from known data with sufficient accu-

racy for the purpose in hand. It will evidently be a quan-

tity little in excess of unity and in practical machines may
range from 1.05 to i 50, although in certain cases it may
even exceed the latter figure. Thomson gives the case of

a certain Siemens compound machine in which p would be

over three. This, however, must have had a very insuffi-

cient amount of iron in the magnets or the armature core,

or both. ^Ve fortunately do not have to deal with dyna-

mos of such bad design very frequently. Provided we
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have known enough about the iron* to be used in a given

machine to design the shunt winding intelligently, we shall

also know enough to design the compound winding. If

we have at hand the characteristic curve of a similar shunt

machine p can be determined very easily from it. I give

herewith the data for the Manchester machine described

by Dr. Hopkinson. I have simply taken the apparent

permeability from his characteristic curve.
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If the permeability curve of the iron is known even ap-

proximately we can obtain p from it quite readily. In

Fig. I, let (2 & be the permeability curve. The permeability

at no load corresponds to the point d, that at full load to

the point/. Now lay off the ordinate d e so that the ratio

between d 6 and (}(^ equals the ratio between the iron re-

sistance and the air resistance of the proposed machine;

then lay off from the point /the ordinate /£f equal to d e,

and draw g h. Then the ratio of the lengths h c and e c

corresponds to the quantity p required. Fig 2, drawn

from Hopkinson's figures, gives numerically the change in

permeability for cast iron. The figures relating to the

Manchester machine were, of course, for wrought iron

cores and cast iron poles. It is thus evident that a rather

close approximation to the value of p can be made if we
know anything about the iron that we are going to use.

Now as we shall see later, and as is indeed evident at the

start, a and b are of about the same order of magnitude.

I do not think that 6 will ever be negligible in a practical

machine unless a is also negligible, and there is, therefore,

little need for componnding. When the magnets are any-

where near saturation b will be much larger than a, but

both a and b combined will not give the proper number of

series turns for constant potential unless the armature is

run with no load, and therefore produces no demagnetizing

effect. The approximate demagnetizing effect of the

armature has been investigated by Hopkinson and is as

follows:

m 2I
. ^ImC.

In other words, it is due to the convolutions included in

twice the angle of lead. For constant potential we must
add then c turns in series equal

I

It is evident at once that a change in lead will affect the

compounding; an increased load will cause the machine to

under-compound, a decreased load to over-compound.
As, however, the amount of distortion in the field depends
largely on the shape of the extremities of the pole pieces,

the above uncertain factor in compounding can often be
gotten rid of by a little care in designing the poles.

It is obvious that the term c is to include the coefficient

of leakage. Uniting now, the three terms, a, b and c, we
have finally, as the completed formula for compound wind-
ing, the following:

n =p
Nr
B

Mip. I)
-^-

It may be interesting to see how well this formula ap-

plies to practical machines. I regret to say that I have

been unable to get full details of any machine which gave

exact compounding, but I have obtained an assortment

sufficiently large to shew in a general way the applications

of the formula.

Machine No. i, no volts, 8 amperes, over-compounded
2 volts. For this small machine take p equal to 1.2. Ap-
plying the formula, a equals 14, & equals 44, c equals 15;

total series turns by formula, 73; actual number, go.

Machine No, 2 no volts. 3 amperes, over compounded

3 to 5 volts, a equals 2, b equals 7, c equals 7; total series

turns by formula, 16; actual number, 28.

Machine No. 3 500 volts, 20 amperes, p equal to i.i,

a equals 3, & equals 15, c equals 14; total turns by formu-

la, 33, actual number, 60. Machine over-compounded 3

to 5 volts.

Machine No. 4, no volts, 200 amperes, over-com-

pounded 5 volts; p equals 1,05; lead rather large; a equals

2, b equals 2. c equals 5; total turns required, 9; actual

number 12.

Machine No. 5, 500 volts, 60 amperes, p equals 1.05,

over-compounded about 7 per cent. a equals 3, b equals

5, c equals 4: total 12; actual number, 32.

Machine IS^o. 6, 500 volts, 90 amperes, p equals 1.05;

a equals 3, b equals 4. c equals 4; totalturns should be 11;

actual number 19. Machine over-compoanded like the

former.

Machine No. 7, 500 volts, 150 amperes; p equals 1.05;

over- compounded 7 per cent. a equals 3, 6 equals 3, c

equals 3, total 9; actual number of turns, 2S.

Machine No. 8, 100 volts, 30 amperes, pequals i.i, a

equals 13, b equals 46, c equals 25; total 84; actual turns,

56. Machine over compounded about 2 volts, and the

shunt winding did not bring the potential up to the 100

volts intended.

These are merely rough figures obtained without the use

of even the permeability curve of the iron— simply by

estimation from permeability curves at hand. It will be

seen, however, that ail the over compounded machines got

from the formula too few series turns, while the under-

compounded machines gave too many. I think that the

discrepancy is of about the right order of magnitude, al-

though we cannot verify it accurately without the curve of

the iron.

It remains to consider some few further points regard-

ing compounding. If the winding is designed to give the

potential at practically no load and at full load, it neces-

sarily follows that at some point between the potential will

rise; for, while the magnetizing force changes along a line,

the magnetic resistance changes along the corresponding

curve between the same points.

An approximate idea of the amount of irregularity in

potential may be gained from Fig. i. Connect in this dia-

gram fZ and/ by a straight line. From its middle point

drop an ordinate upon the axis. The length intercepted

between the straight line and the permeability curve then

gives the error in compounding, by comparison with the

total change of magnetic resistance.

It should be noted that the formula I have given deter

mines the compound winding for a given assumed poten-

tial produced by a shunt coil alone; therefore, if the ma-

chine is to be run at a slightly different speed from that at

first intended to produce this given voltage, the compound-

ing is still correct, for it pertains to the voltage rather than

to the speed. If the speed of a correctly compounded ma-

chine be raised and the current in the shunt kept constant,

it will tend to over compound. If the current in the shunt

is allowed to increase, the change in resistance will de-

crease the relative power of the series coils, and the ma-

chine will under-compound.
It now only remains to glance at some of the formula

heretofore given. That of Thomson I have already in-

cidentally discussed. That of Frcelich (perhaps the best

we have had) should receive mention here. Frcelich takes

account of the change in permeability by introducing a

quantity /. Like Thomson, his formulas involve two

points of saturation. It should be said here that there is

no special black magic about the half saturation point of a

dynamo, any more than about the three-seventh or the

seven-thirteenth saturation point. In very many cases it

happens to be about the point at which the machine is

used. Kapp, in his well-known and excellent book, takes

account of the change in permeability with a fair degree of

approximation, by the use of his tangent function.

All these attempts at the proper theory of compounding

depend, like the one which I have just presented, on form-

ing some sort of an estimate on the change in magnetic re-

sistance of a dynamo, due to adding a certain amount of

induction. "Without some approximate method of finding

this quantity, the problem is indeterminate, and the special

thing which I have endeavored to show is that from the

data already at hand about iron, we can form a sufficiently

close estimate of the value of the coefficient p, withont
either knowing the characteristic of the machine, or indulg-

ing in endless approximations. I hope that some practical

designer will look into the values that p takes in his ma-
chines, and I believe that it can be readily enough obtained

to permit of quite accurate compounding, by the use of the

formula I have given. The introduction of the terms b

and c I regard as important.- Their existence has been
well known, but I do not think they have received the

attention that I have endeavored to show they deserve.

Dr. Bell has added the following paragraph to the paper
since its presentation:

I am much indebted to J. B. Entz for calling attention,

in course of the discussion, to an apparent increase in the

magnetic resistance of the air gap as the load increased. I

say apparent increase because it is hard to separate in-

crease of magnetic resistance from counter magneto motive
force, supposed by some to be caused even while the arma-
ture is running without lead. In applying a formula

similar to my own and like it including change in per-

meability and armature reaction as well as armature re-

sistance, Mr. Entz found that his formula gave only about

Soffc of the series turns actually required. This was in the

case of Edison machines and while not knowing the exact

character of his formula I am unable to compare it fully

with my own, I am inclined to agree with him that the ob-
served discrepancy is probably due to increase of the re-

sistance of the air space, rather than to counter magneto
motive force. It has been before this pointed out that

while the dynamo is running the lines of force do not pass

radial increase of the air space, but are skewed by the

magnetism of the armature so that the actual path must be
somewhat greater than the apparent one. I am surprised,

however, that the difference should reach the amount ob-
served. It certainly would not do so in machines like the

Wenstrom, having a very small air space. The total ef-

fect on the magnetic resistance of the machine would be of

course proportional to the ratio between the magnetic re-

sistance of the iron and of the air gaps and would increase

while the relative value of the latter increased. The
amount of increase of air resistance due to increased lead

probably varies quite systematically with the ratio of arma-
ture ampere turns to fields ampere-turns, but the exact

amount of this variation, disturbed as it is by the effect of

the poles, is a subject for further investigation. If the

lines of force were skewed 45 or even 30 degrees from a

radial direction there would certainly be a very perceptible

effect on the magnetic resistance of the dynamo. In any
case, however, if the amount of skewing can be even
roughly estimated this added magnetic resistance can very

readily be taken care of in the formula I have proposed.

To do this would only be necessary to take account of the

change in laying out the line /(/ in Fig. I. On drawing
gh we should then have a value of p including the change
in resistance due to the cause mentioned. I shall take up
this question in detail, for a sufficiently simple and con-

venient method of estimation can probably be found that

will enable the correction to be introduced into my formu-

la by the above very easy method, so as to give a result suf-

ficiently exact for all practical purposes.

Ohio State Tramway Association Con-
vention.

The Ninth annual meeting of the Ohio Slate Tramway
association was held in the Hayden Bank Block, Columbus,
Ohio, Nov. ig. The meeting was called to order at 10

o'clock by the vice-president, John N. Stewart of Ashta-

bula, in the absence of the president, William B. Hayden.
Chairman Stewart stated that in the absence of Secretary

Lang of Toledo, Treasurer J. B. Hanna of Cleveland

would act as secretary.

The delegates present and companies represented by

them, were as follows:

List of Delegates.
Chapman, W. D., president Akron Street Railway
company Akron.

Metlin, J. E., superintendent Akron Street Railway

company Akron.

Stewart, John N., president Ashtabula Street Railway

company, Ashtabula.

Everett, Dr. A., president East Cleveland Street Rail-

road company = -•- Cleveland.

Blee, B., general manager Woodland Avenue & West
Side Street Railroad company Cleveland.

Hanna, J. B., secretary Woodland Avenue & West
Side Street Railroad company Cleveland.

Rodgers, A. D., president Columbus Consolidated

Street Railroad company Columbus.

Sheldon, R. E., vice-president Columbus Consolidated

Street Railroad company Columbus.

Stewart, E. K., secretary and treasurer Columbus Con-

solidated Street Railroad company Columbus.

Rickley, R. R., vice-president Glenwood ^ Green

Lawn Street Railroad company Columbus.

Ferdening, C. J., president Dayton Street Railroad

company Dayton.

Rodgers, G. W., vice-president Dayton Street Rail-

road company Dayton

Clegg, C. B., president Oakwood Street Railroad com-
pany Oakwood.

The following named gentlemen were also present: R.

M. Johnson, Northern Car company, Minneapolis. Minn.;

C. C. Curtiss, Short Electric Railway company, Cleveland,

Ohio; Ernest L. Clark, secretary Illinois Electric Material

company. Chicago, III.; A. H. England, secretary and
treasurer Electric Merchandise company, Chicago, 111.; S.



298 WESTERN ELECTRICIAN. November 29, 1S90

J. Collins, Meaker Manufacturing company; II. V. Prob-

ert, Sheffield Velocipede company, Three Rivers, Mich.;

C. A. Iknton, Detroit Electrical Works; John I. Beggs,

district manager, Alexander H. Lewis, special agent, and
William Hand, railway department, Edison General Elec-

tric company, Chicago, 111.; C. K. Harding, president

Harding Electric Railway company, Atlantic, Iowa; A.

W. Brickwood, president Russell Street Carette company,
Chicago, III ; W. J. Cooke, vice-president McGuire Man-
ufacturing company, Chicago, III.; !". B, Brownell,

Brownell Car company, St. Louis, Mo.; W. S. Wills.

Wills Elastic Wheel company, Charlottesville, Va.

;

Gilbert M. Smith. Ansonia Brass and Copper con. pany,

Chicago, III.; E. V. Cavell and S. L. K. Monroe, S/re^e

Railway Gazette, Chicago, III.; C. B. Fairchild and I". L.

Kenfield, Streit Railway Journal; W. Forman Collins,

Electtical Engineer^ Chicago, 111.; John B. O'Hara, West-
ern ELECfRiciAN, Chicago, III.; John X. Reynolds,
A'ational Car ^ Loeomotixe Builder, New York; D. B.

Dean, EleUrical Reviexv, Chicago, III.

President's Address.

In the address of the chairman attention was called to

the fact that electricity was being largely introduced in

street railway work in Ohio. Representatives of several

systems were present, he said, and they would describe to

the members the special features and advantages claimed

for each.

At the conclusion of the president's address the conven-

tion adjourned until 2 r. M.

Afternoon Session.

The afternoon session was called to order by the vice-

president at 2:30 o'clock. He introduced Charles K. Hard-
ing, president of the Harding Electric Railway company,

Atlantic, Iowa.

Mr. H-a.RDIng: The great interest shown in electric

traction, and recently in underground systems of distribu-

tion, may seni-e as an excuse for calling your attention to a

new American closed conduit system. It seems strange

that we have thus far allowed foreigners to lead in the im-

portant branch which must at no distant date be an essen-

tial feature of electric railways in cities. The many de-

sirable features of electric railways are too well known to

make it necessary to mention them. Still, many great ad-

vantages, such as its flexibility, its variable speed and the

facility with which it may be handled in crowded thorough-

fares, are not generally known. This is due largely to the

fact that there has been no practical system up to the

present time admissible in the larger cities, which have the

greatest need for a system of rapid transit embodying its

general features, by which the cars can be operated on the

main and branch lines with the same power, admitting the

crossing of drawbridges, etc., and permitting the use of a

number of outlets from the crowded portions of cities. Its

variable speed renders progress safer on the crowded por-

tions of the road, and a higher speed possible where the

way is clear. The economy in the operation of a road

where the larger part of the business is done at certain hours,

as occurs in most cities, must be greater where electricity is

used than with any other system of propulsion.

In looking for the weak point of our present systems,

we should certainly find it in the transmitting line, which
must be an essential part of any practical system and its

office is the direct transmission of the current from the sta-

tion to the moving car. Its objections are the unsightliness

of the overhead wires and poles, danger to other wires, in-

ductive interference with telephones, liability to damage
from lightning, and the fact that defective insulation and
the demands of safety require the use of a much lower volt-

age than is desirable for the greatest economy in operation

and efficiency of distribution over large areas.

With these objections removed most of the others can be
readily overcome. A system making the use of a current

of higher voltage safe, would render practical the use of a

more efficient slow speed motor with direct gearing, thus

avoiding the noisy and sometimes expensive gearing nec-

essary with high speed motors now in use, and would facil-

itate the use of a free running armature and clutch arrange-

ment, which would overcome to a great extent the shock

and severe strains on the motor in starting, which cause

nearly all the break- downs and burn-outs at present, except

those from lightning.

It was to avoid some of these difficulties that I devised

the conduit system to which I desire to call your attention.

Heretofore the word "conduit" has been almost insepara-

bly connected with some slotted arrangement. It should

be understood that to preserve insulation you must exclude

water, and to do that the conduit must be entirely closed,

without slot or other opening through which the current is

taken. In order to accomplish this result I employ a tubu-

lar iron casing, in the top of which is a channel or flanged

portion in which are insulated and supported the sections

of the working conductor. These sections may be from
four to six feet long and extend an eighth of an inch above
the surface, and are normally insulated from each other,

the casing and the main conductor, which extends through
the lower tubular part, and is entirely surrounded and em-
bedded in the insulating material.

In the end of each section of the casing or conduit there

is an enlargement of the lower tube, which forms a junc-

tion box in which is located a small electro-magnetic con-

tact, making a device which, when operated, connects its

conductor section with the main or supply conductor. One
end of the winding on the magnets of these contact

devices is connected through a simple switch to the adja-

centworking conductor section, and the other end directly

to the conductor section on the other side by means of this

arrangement, and a second brush on the car. I employ a
very small portion of the current to operate automatically

the contact device, and bring the exposed sections of work-
ing conductor separately and successively into connection
with the main insulated supply conductor when these sec-

lions are immediately under the car, and protected by it.

In other words, I get the current to the car through the

series of insulated exposed sections which are fed from the

main conductor as the car passes along, and are at

all other times completely insulated from the wire carrying

the current. By employing a derived circuit in multiple

arc with the motor circuit. I am enabled to use a very small

portion of the main current for the operation of the contact

devices, and to make the magnets of small size and wind
them with iron wire, thus making the construction of the

contact-making devices a comparatively simple matter, and
permitting them to be placed in a small closed cavity in the

ends of the sections where they will be readily accessible

and interchangeable.

It will be readily seen that the short exposed sections of

working conductor will have very high insulation and pre-

vent all but the least appreciable amount of leakage when
it is taken into consideration that under no possible com-
bination of circumstances can any section except those im-

mediately under the car be brought into or maintained in

connection with the supplying current.

The placing of the wire underground will remove the

possibility of any trouble from lightning, and the position

of the wire and the fact that the return current passes
through the track rails and the conduit casing near to and
parallel with the supply current, precludes the possibility of

inductive interference with telephones.

The chairman ne.xt introduced Robert Blee, general

manager of the East Cleveland Street Railroad company,
who said he had heretofore given his attention to steam rail-

roading, but finding that electricitv was the predominating
factor in street railroads to-day he had begun the study of

that means of propulsion, and hoped soon to he able to add
to the general store of information on that subject.

President Stewart introduced Mr. Curtiss of Cleve-

land, representing the Short electric system.
Mr. Curtiss, of the Short Electric Railway company: I

am glad to hear Mr. Blee refer to this meeting as an elec-

tric street railway convention. He speaks as though he

had left steam railroading and bad adopted electric railroad-

ing; that is, that the horse and the mule have been aban-
doned and that cables have been abandoned, and that now
the electric railway is synonymous with street railway. The
largest contract ever let in this country by disinterested

parties was given by a syndicate of Philadelphia gen
tlemen for equipping the street railway system of

Rochester, N. V., to our company. This contract

called for the equipment of ico cars. The greatest

objection to electric railroading in its practical ope-
ration has been the one item of repairs. I see gentle

men here who know very well how much this has
amounted to In one town, I am told by a gentleman con-

nected with the road, that the repairs last year amounted
to as high as t$ 1,100 per car. When I went into the Short
company it had a road running in Muskegon, Mich That
road has been running for six months, commencing with
five cars and increasing to nine at the end of the six

months. The total repairs on that road have not exceed-

ed $100 on all the electrical equipment. Vou can appre-
ciate the advancements which we have made.

C. A. Benton, of the Detroit Electrical Works: I repre-

resent the only single motor that I believe is in successful

operation. The peculiar feature of our motor over that of

other systems is that it is geared to both axles, a construc-

tion which permits the use of large wearing parts, slow
speed of armature shaft, and therefore reduced friction

and long life; it secures perfect insulation between the mo-
tor and the truck, eliminating all electrical strain and mak-
ing burn-outs from this cause impossible.

Reference has been made to the economy of electrical

street railroading and the cost of repairs. It has been said

that six cars running for six months at Muskegon, Mich.,
required repairs entailing an expenditure of $1,000. We
have twenty-one cars running at Saginaw, Mich., which
have been in operation for eleven months, and the cost of

repairs on the entire equipment has not reached the sum of

$50.
Some people think we are a little bit new in this busi-

ness, but we are not. Several years ago, in fact, six years

ago, Mr. Rae first built an electric motor, and during the

time which has elapsed between that time and this he has
been busily engaged in perfecting it. We have during the

last few months closed many important contracts.

Mr. Clegg: What is the weight of your motor as com-
pared with others?

Mr. Benton: It varies but little from the Sprague or

the Short. I think it is a little lighter than the Thomson-
Houston.
Mr. Clegg.- It struck me that it was much lighter.

Mr. Benton: There is but very little difference. The
weight, of course, would vary some for this reason: We
weigh the motors on the trucks and somelimes we have
heavy wheels on the truck and sometimes lighter wheels.

The president called upon F. B. Brownell of the Brownell
Car company, St. Louis.

Mr. Brownei-I,: The leading subject now among street

railroad people, I think, is the subject of electricity as a

motive power; but it has always appeared to me that the

proper amount of thought has not been given to the me-
chanical construction and operation of the car. Electricity

itself is a matter that I know very little about, in fact

almost nothing, but the prevailing methods of transmitting

the current to the car axles through mechanical appliances

is, in my judgment, far from being perfect. We have a
very large electric road in St. Louis now that has been in

operation only a very short time. In conversation with the

superintendent a few days ago, he told me that the defects

in the electric trucks were very many, and that it seemed to

him, and to me also, that the people jumped at the con-

struction of the electric truck without giving the matter

proper consideration. In most of the electric trucks that

I know of the motors are located very close to the ground.

The movement is very rapid, and the tendency to draw in

foreign substances from the street is very great, and I do
not believe that we are going to get an economical car un-

til some change is made in the location of your motor. The
thought has occurred to mc that the present electric car in

general use is much finer and larger and better finished in-

side than the horse car, but the motors are located on the

trucks underneath this car. Now if there is anything the
matter with your car to prevent its running, it will be most
likely in the trucks. The result is that you have to run this

expensive car into your car shed throw up the trap doors
and let the mechanics get in with their soiled clothes and
greasy hands, and throw tools and traps up on the cushions
in their effort to repair the truck. The car is very apt to

be damaged. It would seem to me that the belter mode
would be the use of cars in trains, a motor car with a pas-

senger coach as elaborate as you see fit to use, the more
elaborate the better for the car builder. Have the motor
car made small, and strong and plain so that the liability

to injury by the handling of tools and ])arts of the mechan-
ism of the car would not be much. The motor car should
not be used for conveying passengers.

I have thought also that the motors instead of being hor-

izontal and close to the ground, should be located vertically

and so arranged that every part could be easily gotten out

for repairs or removals or renewal, or whatever might be
necessary to do with them, thus changing the whole system
of construction to something practical and desirable.

Then again there is another subject which I think should
be considered in connection with the operation of these

electric and cable roads, and that is the fearful liability to

accident. You can scarcely pick up a daily paper but what
you will find an account of some one killed on an electric

road in some part of the country. I find that nearly all

the electric cars, and nearly all the cable cars, have got a
fender or so-called life preserver constructed somewhat after

the principle of a locomotive pilot. Apparently the parlies

who first built an electric car, saw the necessity of some-
thing, and without stopping to think, they concluded that

the locomotive pilot was just what they needed. Now the

locomotive pilot is not destined to preserve the life of any-
thing that may be on the track. The engineer of a loco-

motive, if he sees a man or an animal on the track, will try

to stop his locomotive; if he sees that he cannot do it then
he will open the throttle and give the engine all the sleam
she will take and he will knock that object sky high and
get it out of the road and thus prevent the derailment of his

locomotive and the possible wrecking of his train, and great
loss of life. Nearly all the switch engines around the yard,
where the movement is slow and the liability to obstruc-

tion is great, are provided with a sort of platform on which
a man could jump and be carried along with the locomotive
until it can be stopped, thus preserving life as well as pre-
venting the derailment of the engine. There are cases on
record where lives have been saved by this style of a fender,

and there are many cases where lives have been lost on ac-

count of having other styles of fenders.

Dr. E\erett of Cleveland, said he was perfectly satis-

fied with electricity. He continued: ''All I have to say
to you is to come and see me. We will show you the Edi-
son system in practical operation, the Sprague system, the
Short system, the Westinghouse system, the Rae system,
and very soon, within two weeks, we will show you another
system from Baltimore."

W. J Cooke, vice-president of the McGuire Manufactur-
ing company: "I commenced building trucks several years
ago when cables first came in. When electricity was in-

troduced we had a truck which we thought was peculiarly

adapted for electricity. I found out from the electric

people that they had designed that the standard should
be 30-horse power. When I had completed my truck,

my electrical friends said I was wild, simply crazy;
that I had 1,500 pounds more than I should have.
I insisted that my figures were right. The result was
I did not sell any trucks for electric motors,
for six months; they thought I had too much strain. In
the last year, however, I could not make trucks enough;
I am making them heavier than ever and do not now think
that they are heavy enough. They have been figuring the
standard on the other side from the basis of a 2-horse
team and came down, wfiile I started from 30-horse power
and went up. We are not quite reconciled yet. I do not
believe in connecting the motor and truck according to the
present method. Vou are now getting the motor down
in the mud and the dust and the dirt, and this of course
creates friction in the gearing and that cuts and con-
sequently requires repair. I do not know how the remedy
is to be accomplished, but I have an idea that we will have
to get up on top with our motive power. W^e are at the
mercy of the electrical and street railway people. We
want to build whatever they want. W^e have gotten out
what we believe is pretty near the requirements of to-day,

but we are ready to adopt any new device or make any
modification that the demands of the street railway people
may require.

We have recently gotten up a frame made of pressed
steel, consisting of only four pieces. Noise has been a
disagreeable feature to some extent in the electric motor.
Some motors are very noisy, and some trucks are very
noisy. We have made a truck of very few pieces, Jess

than half the number, I believe, used in any other truck
constructed to-day. We had it on exhibition at Buffalo;

a pair of trucks under a double truck car. W^e believe
that that solved the question of the expense as to wear and
tear of truck and motor. Until very recently we have not
had the matter taken up. We have now under contract
200 paisr of trucks for three lines in Pittsburg; double
trucks also for Sioux City, Salt Lake City, Los .Angeles

and Oakland and several other places, where they have
recently adopted the double truck car, 24 to 30 feet in

length. We are of the opinion that that is the coming
car for street car service—one long car instead of a trailer.

It makes less expense on the cars; the friction will be
practically nothing, and it makes a saving of flange wear
on the tire.

Mr. Clegg: What will be the wheel base?

Mr. Cooke: Four feet 6 inches on the long car; just

enough to let the motor in. The electrical people wanted
us to make it longer, but we are trying to get the wheel
base as near the gauge of the car as possible, and we have
adopted a standard of 4 feet 6, and arrange it so that we
can get all of the present motors in that wheel-base,
Mr. Rice of Pittsburg, who has used these short wheel
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based trucks for a good many years under his cable cars,

is of the opinion that it is the most economical style of

truck to use, both as to rail wear and wheel wear and

motor wear. On our double truck we extend the spring

base 3 feet wider, thus doing away practically with oscilla-

tion of the car, which is also very hard on the rail, wheel

and motor.

Secretary Hanna: Can you tell the gentlemen

present anything about the new electric heater we were

talking of this morning?

Mr Cooke: Yes, just a little. The gentlemen rep-

resenting the heater expected to be here. It was invented

in Minneapolis. I have one in my house in the laundry.

I take off the lamp in the house and connect the wire and

my laundress irons all day by means of this heater. The
iron only gets so hot; it can't get any hotter.

He has arranged a heater for a street car. I am sorry

he is not here to explain it himself. It is merely a ribbon

that runs along under the edge of the seat. I think, about

6 or S inches wide and possibly a half or three-quarters of

an inch thick; and with the current from the trolley, he

heats the car perfectly to any degree of heat that is neces-

sary. There is a button at the motor man's hand, so that

he can give the car quailer heat, half heat, three-quarters

heat or full heat, just as the demands of the weather may
require.

I merely make this statement in behalf of my friend,

who has just recently taken hold of it, and who expected

to be here to-day and give ycu an exhibition of it.

William M. Hand of the Edison General Electric com-

pany said he had just completed the installation of the Glen-

wood & Green Lawn Street Railway of Columbus, extend-

ing about four miles west from High street. Five cars were

operated with the Edison system. The road has been in

operation over two months, and the repairs on the cars

during that time have not amounted to one dollar; nor has

there been an armature taken out of any of the cars.

President Stewart: I wish to say that at the next

meeting of our association, on the second Wednesday in

November, at Akron, Ohio, I have no doubt but that every

street railroad man in the state of Ohio will be present.

Just at this time there is so much going on in every city and

village almost towards improving the systems and changing

the systems that they have had in use from horses to elec

trie or cable, that it seemed to be necessary for the street

railway people to attend to their business at home instead

of coming to this convention, although we were in receipt

of a communication from almOBt every road in the state of

Ohio that some of their representatives would be here.

Litigation of an important character in Tole lo has called a

number there, trouble in Cleveland is keeping a number
there, and so on all through the state. There is no doubt

whatever that the Akron meeting will be a very interest-

ing one for the reason that there will be papers prepared

upon all of the subjects that will be of interest to the fra-

ternity in the state, as well as to the fratern ty at large,

and I hops that all who can find it agreeable will be at

Akron, and I feel safe in saying that every road in the

state of Ohio will be represented at Akron by one or

more delegates.

Officers for the ensuing year were elected as follows:

President, John N. Stewart, Ashtabula; secretary, J. B.

Hanna. Cleveland; chairman executive committee. E. K
Stewart. Columbus. The ne.^t meeting will be held at Ak-

ron on the second Wednesday of November.

Convention Notes.

Gilbert M. Smith, Western manager of the Ansonia

Brass and Copper company, was in attendance at the con-

vention.

A. H. England represented the Electric Merchandise

company of Chicago. He had a number of switches on
exhibition.

The Chicago delegation to the convention adopted reso-

lutions of thanks to the Chicago & Atlantic Railroad com-

pany and its employes for the favors extended during the

trip.

Many of the visitors to Columbus were interested in the

examination of the features of the Minott electric motor,

manufactured in that city. Several motors, operating all

kinds of machinery, were shown.

President Stewart of the association says there are

operated in Ohio at the present time 200 miles of electric

street railway lines. The total mileage of the state is 555,

of which only 55 are operated by cable.

During the convention it was reported that a consolida-

tion of several electric railway companies had been con-

summated, but the representatives of these systems denied

the rumors at the meetings of the association.

Ernest R. Clark of the Illinois Electric Material com-
pany, Chicago, exhibited a switch for overhead electric

railroads. Each delegate and visitor was presented a

souvenir in the form ot a pencil by Mr. Clark.

The J. G. B.ill Company of Philadelphia was represented

by Payson K. Andrews, its Chicago manager. Mr An-
drews entertained the attendants at the convention with an
elucidation of the meritorious features of the Brill truck.

The McGuire Manufacturing company of Chicago was
represented by W, J. Cooke. He appeared before the con-

vention and gave the visitors the result of his experience in

building trucks. He predicted that in a few years street

railway men would order heavier trucks than those now in

use. Mr. Cooke's experience in this line certainly should

give him authority to speak.

The delegates and visitors examined the Glenwood and
Green Lawn Electric railway line. W. M. Hand, of the

Edison General Electric company, and Superintendent

Abbott received the visitors and showed them the features

of the system. The company is operating five cars

equipped with the Edison system. There are four and a

half miles of track constructed at present and extensions

are being made. The power plant consists of a i.'S horse-

power Mcintosh & Seymour engine and no horse power
Edison railway generator. Arrangements have been made
for enlarging the plant. It is expected that three additional

dynamos shall be added to the plant.

H. T. Probert, representing the Sheffield Velocipede
Car company of Three Rivers, Mich., took occasion to

explain to the delegates and visitors the advantages of the

Three Rivers electric truck and described its leading fea-

tures.

Mr. Brickwood said that he hoped to soon have carettes

operated by storage batteries. The Russell Street Carette

company of Chicago, of which he is general manager
and secretary, is now experimenting with several systems
and is building several carettes to be operated by electric

motors.

A special car carried the Chicago delegates to the con-
vention. The party was entertained in a most hospitable
manner by Messrs. Monroe and Cavetl of the Street Rail-
way Gazette, Chicago, who had charge of the excursion.

Resolutions of thanks for the courtesies extended were
adopted

.

There were no papers presented to the convention. At
the meeting of 1889 it was decided to extend a general
invitation to the members to present papers on such sub-
jects as they might see fit. As a result no one responded
at the convention just closed. This induced the members
to instruct the secretary to prepare a list of papers and select

members to read them at the next convention.

A. W. Brickwood of Chicago, was greatly disap-

pointed by the railroad company in not getting a carette to

Columbus. It was shipped from Chicago, Saturday, but
failed to arrive in time to exhibit it to the delegates. The
electric railway men were not slow to use these incidents to

impress the delegates with the fact that the much boasted
reliability of the steam railroads was not all that was
claimed.

There were very few exhibits at the convention, but the
electrical supply and construction companies were well rep-

resented and little attention was given to any other form of
propulsion. Animal power was not considered, and the
prevailing opinion among the representatives of the street

railways seemed to be that it would not be many years be-

fore the street railway conventions would become purely
electrical conventions.

C. A. Benton of the Detroit Electrical Works exhibited

a model of a Rae motor for street car propulsion, and ex
plained the working of the system. Mr. Benton was dis-

appointed in not being able to show the delegates a Rae
car operating on one of the local railway company's lines.

The car had been shipped but the railroad company had
failed to deliver it at Columbus. This was not the only
instance illustrating the unreliability of the steam railroad

service.

The proceedings of the meeting were terminated with a

banquet at the Columbus club. An elaborate spread was
provided, the banqueting hall and the reception rooms
were handsomely decorated; and under the guidance of

President Stewart the affair was conducted in a most
admirable manner. Speeches were made by many of the
visitors, and all expressed themselves as more than pleased
with the hospitable entertainment afforded them during
their sojourn in the city.

D. Forsythe Morris had a MilHken pole on exhibition,

and many representatives of companies considering the in-

troduction of electricity on their lines examined it. Mr.
Morris had a miniature pole erected in the center of the ta-

ble at the banquet Wednesday evening and when called

upon for a speech calmly pointed to the pole. He said its

merits had already been fully recognized aud needed no
praise from him. The Milliken pole was recently illustrated

and described in the Western Electrician.

Electric Railways.

At the last meeting of the Chicago Electric club Theo.
P, Bailey read a paper on "Electric Railways." The
article appeared in the last number of the Western
Electrician. After the reading of the paper the follow-

ing discussion took place:

The Vice-President, Alex, Kempt: Mr. Pfatischer

of the Accumulator Company, New York, is with us to-

night, and we would be glad to hear from him.
Mr. Pfatischer: I was pleased to hear Mr. Bailey's

paper, but in one particular I was disappointed. He men-
tioned the conduit system, but left the storage battery out
of the question altogether. Now, as I am a storage battery

man, I of course would like to have heard something said

about it. I am perfectly satisfied that the working of
street cars operated by storage batteries will assume very
large dimensions in the near future. The batteries have
been very much improved in the last few years, and the
cost of maintenance is quite reasonable. Companies are

willing to give the same guaranty that the overhead com-
panies have done, and I think the near future will see the

equipment of many storage battery roads. Of course there

are a good many of our friends in the electrical business
who are rather skeptical about the storage battery, be-

cause it was not a great success some years ago, but time
has changed things. As Mr. Ba-ley stated, the overhead
system has been introduced inside of two years, and such
a development is quite possible with the storage battery.

Mr. Degenhardt: Mr. Bailey touched a very tender

spot when he spoke of the conduit system, as I have been
working on the conduit scheme for the last two or three

months in connection with some other gentlemen. I should
like to ask Mr. Bailey if he would tell us to what he be-

lieves failure is to be attributed and also, if he has no
objections, to say what experiments are now being made in

that direction,

Mr. Bailev: I desire to say that the reason my paper
did not touch upon the subject of storage batteries is that

I had had nothing whatever to do with them officially, and
knew nothing about them in a practical way. I have read
considerable about the progress storage battery companies
are making, and I think they are entitled to a great deal of
credit for their energy and persistence.

In reply to my friend Mr. Degenhardt. I will say, the
failures that have attended the efforts of the experiments
with the conduit system resulted principally from lack of
ability to secure proper insulation. The experiments that

are now making in quite an extensive way. and referred to

in my paper, are at Lynn, Mass., and are instituted by the
Thomson-Houston Electric company. They are laying, I

think, in the neighborhood of a mile of conduit for the
purpose of making an exhaustive test embodying all their

latest improvements. While they have hoped for success
they are not making mei tion of the matter in a public way.

Prof. Barrett: I would like to ask Mr. Pfatischer if

he has any figures showing the comparative expense for
maintaining the accumulator and the overhead trolley sys-

tem.
Mr. Pfatischer: I did not bring any figures with me.

but the company is willing to guarantee the batteries I

understand, for 20 per cent, of the first cost. In other
words, the maintenance per car mile for the accumulators
alone would be from i}-i to 2 cents. I am satisfied that in

the case of a good many roads, where there are not ex-
cessive grades, the storage battery system can be operated
just as cheaply as the overhead system. The reason in the
first place is that the motors work at a much lower potential,

and both poles are insulated; and any electrician knows
that a motor working at a low potential and having both
poles insulated will not burn out as quickly as one which
has one pole grounded. Of course it is only a ques-
tion of comparative cost of maintenance. The coal con-
sumption is not greater with the storage battery system,
for different reasons. One of them is that the engine
always works up to its full power, and consequently at its

higiiest efficiency. Seeing is believing and I think we will

see in the near future that the storage battery road can be
operated just as cheaply as the overhead, where, as I say,

grades are not excessive.

Mr. Bailey: I would like to ask Mr. Pfatischer this

question. While it may be somewhat leading, he is at
liberty to refuse to answer if he desires: There are roads
scattered through the country here and there with one, two
or three storage battery cars; but there are no roads that I

know of that are equipped exclusively with storage battery
cars, and there are a number of places where the condi-
tions are very favorable to that sort of a system. I would
like to ask the gentleman what explanation the storage
battery company or companies have for their failure to

secure a more rapid introduction of that system; whether
it is for the reason that the system is incomplete as yet, or

whether it is the result of other conditions.

Mr. Pfatischer: The reason that there are at the

present day not many roads in operation is in my opinion
mainly due to the fact that the company which, I

think, has the best battery, has not been exploiting in the

field. You gentlemen all know that there has been a great
amount of litigation in the storage battery field, whereas in

the overhead system anybody can build a motor, and two
strong companies took hold of it. You know well that

as long as there is patent litigation companies do not care

to invest a great deal of money. I think that is the prin-

cipal reason, and there are a few others.

Mr. Degenhardt. I would like to inquire what
standard of insulation is demanded, or what standard of

insulation is obtained when the weather is absolutely dry,

and everything is in perfect condition. To what degree
can you stand a leak, as for instance, on a rainy, muggy
day, when perforce there must be some leak over metallic

surfaces ?

Mr. Bailey: That is purely an engineering question,

and one that I would prefer to have answered by some of

our scientific friends. Professor Badt can give you an
answer to that question.

Prof. Badt; I do not know that that can be answered
very easily; quite a number of things are to be considered.

The construction of the electric railways as practiced by
the different companies is not identical by any means. In
an electric railway, for instance, without the proper return

wires, as Mr, Bailey spoke of, but with a good metallic re-

turn by means of the rails, it might happen that less

energy would be developed to give a certain number of

horse power for the operation of the cars in rainy weather
than in dry weather, for the simple reason, that in rainy

weather the moisture of the earth adds to the conductivity

of the rail. Thus what you might possibly lose by leakage
in the overhead line, you might gain by the additional earth

return in wet weather. In the practical operation of cer-

tain electric raih\ays, when a break has occurred some-
where in the connection, and there was not time to repair

it at once, it has been sometimes found that the cars would
go over that break very sluggishly indeed. After they
passed it on the last part of the road, ihey would hardly
move at all. When it commenced to rain, the earth made
a good return and the cars move over it as if there was no
break at all. I think leakage in railway construction, if

the work is done as it ought to be, does not occur to any
great extent. If iron poles are used, insulators are

always employed on the poles, and insulators are located

between the ends of the span wire and the pole. The
trolleys are insulated, and every trolley is insulated by span
wires again; and as Mr. Bailey explained, the trolley

wire insulator is so constructed that the inside is al-

ways dry, as in our glass insulator. I do not think the

loss of energy by leakage, even in rainy weather, in a well-

constructed overhead railway line, amounts to anything to

speak of. Feeder wires are used by some companies, I

think by Mr. Bailey's company, and a good many cars run
over the tracks, requiring the same good insulation as any
current of 500 volts would require. They are put up in

the usual way.
Mr. Degenhardt: The fact still remains that there

is leakage. I asked a question to find out to what extent
this seepage could be permitted to continue without
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material interference with the system. I asked the ques-

tion basing it on the assumption that everything is in first-

class order. I have inferred from conversation with gen-

tlemen operating the lines that there is a material seepage

at times in wet weather. Is there a point with a thorough-

Iv insulated overhead line, where rain will interfere wi[h

the optralion of the motors?
pR"!-. Barrett: As with the electric light system,

overhead, there is seepage always.

pROK Badt: Figure it out by electric laws.

Mr. Decenhardt: That is all right, but does not ex-

plain the matter. Mr. Bailey said the trouble with under-

ground conduits was due to their inability to cope with the

moisture. There certainly is absolutely inability to keep
off moisture from overhead lines entirely, and 1 was simply

asking with a view of finding out how much of a, figure

this moisture cut.

Mr. Dow: I can answer that question to a certain

t-xtem. but I will have to go back to the days before electric

railways to answer it, and then refer to the first electric rail-

way. Going back befoFe electric railways there was an in-

candescent lighting system upon which 500 volts were used

and the leakage was quite serious. I had a sad time with

the circuit. The leakage was grievous to ray soul. We
were never able to get a decent insulation test. Our rule for

that circuit is the rule. 1 believe, that is applied to-day by
electric railway companies. We would not pay any earthly

attention to the leakage until the dynamo held up the

engine, and then we stopped.

Now I will go back 10 the first street railway that I

know anything about and that was the Baltimore & Hamp-
den road on which a Daft motor of 250 volts was used. I

was acquainted with some of the stockholders of that

road. I was then in the telegraph service, but I fooled

around the road a good deal, as it was of great interest to

me. That road worked out the question of rail bonds.

They used only fish plates at first. The circuit became
very bad—it was especially bad, because it used a third

lail, an ordinary iron rail, as an outward conductor. They
used two regular rails as a return. The outward rail was,

from the beginning, if 1 remember right, fitted with bonds
as is the usual practice now. The return rails were not at

first fitted, but were afterward, in the summer time.

They were bonded with small pieces of cable. The motor
men on the road alleged, the engineer alleged, and every one
I got hold of alleged, although they never could show it

by proper tests, that the road pulled a great deal easier in

wet weacher. I fully believe that it did. There must
have been a heavy leakage, because the insulation from
the central rail to the earth was a sheet of rubber packing.

Notwithstanding that. I have seen those cars hurry along
through a hollow pulling a heavy load—every passenger
that could hold on to them—with the track six inches deep
in water, and with the bottom of the feed rail wet. As I

said there were two reguiar rails, and they were actually

under the water, and the bottom of the feed rail was fairly

in the water, and under those conditions that road still

pulled and pulled well. The motor men said it was
alwajs run better in a heavy rain than in dry weather.
Thev always ran until the generators held up the en-

gines.

Mr. Decenhardt: T wanted to find out whether
they did know anything about the amount of seepage that

took place. It is apparent that they do not seem to know
whether there is a leak going on or not until the engine is

stopped. That is just what I wanted to get at. As Mr.
Dow explains it, it is possible to run through water. Prof

Badt admitted practically that with a broken bonded rail

they were able to run. He did not explain as Mr, Dow
has, that there was seepage, and that this thing was
known and that they did not pay any attention to it. The
thing I wanted to find out was as to how much seep-

age they can stand.

Mr. Dow: I have not been working on street railway

work, but I have had a great deal of experience with over-

head electrical wires, and for the last year and a half I

have been handling high tension alternating currents. I

have found that under certain conditions high insulation is

a positive nuisance. In certain states of the atmosphere I

cannot hold a screw driver to the line without the line

spitting at me. I can get a static discharge from every

corner and angle, just such a discharge as I get from a
belt. When that condition obtains, I switch in my ground
detector and leave it in until the air gets damp again. I

positively start a leak on that line.

Prof. Baih: I would like to say something concern-

ing the remarks msde by Mr. Dow. A 500 volt series in-

candescent system cannot very well be compared with a

500 volt railway system for sufficient reasons. I had the

pleasure, if I may call it so, of putting up these 500 volt

systems myself, and I believe I was the pioneer in putting

them up, with the alternating system and I know just ex-

actly what they are. There we have a multiplicity of

small wires running into houses and everywhere cleated.

The two wires were covered with the famous underwriters'

insulation. In going into houses holes were bored down-
ward from the outside so that the water could flow easily

through the beautiful construction Miles and miles of

small wires were exposed in that manner. In street rail-

way work we generally have one wire well insulated, not

by one insulator, but by a series of insulators against leak

age. all in plain view. If anything happens to that in

sulation we can see it in a minute and find the place to be
repaired. And as to static elTects, I am conl'ident enough
to say I do not believe we will experience any real diffi-

culty in the system spoken of simply for the reason that

we discharge through our motors to the ground.
Mr. Degenhardt seemed to think because I could not

tell exactly what insulation we wanted, in an overhead
railway system, we did not care at all how much of the ex-

pensive current escap-id to earth But I wish to state

that overhead systems of electric railways are put up
so well that we do not trouble ourselves to find out how
well because we know it is well enough. Because we know
that so little current escapes, we do not care how much.
There is a trolley wire insulated, and the trolley wire insu-

lator suspended by an insulated wire again to cast iron

poles.

Mr. Dow; The whole thing soaking wet, professor?

Prof. Badt: Supposing it is, it is only a small leak-

age; 50D volts is not a very high current. Supposing it is

very wet weather and the insulation on such a line goes
down to 500 ohms; it certainly will not go below that; as

the current is equal to the electromotive force divided by
resistance, there is one ampere lost in a 500 volt system.
Take a big railway system using 500-horse power, the

loss is nothing to be talked about as a factor.

Mr. Decenhardt: lam glad to hear the professor

stir this thing up. He has certainly reached the halcyon
days we are all looking for; he has a perfected state of in-

sulation, and I am glad we have met him to-night in this

controversy. He is the first gentleman I have ever met
who has had the temerity to stand up and openly say that

he has reached the perfection of the art.

Mr. Grier: I have observed several railways, and in

regard to this question of insulation, which Mr. Degen-
hardt has brought up, I remember a system in Allegheny
where the resistance probably got down very low. That
is an underground system, and we would have water run-
ning in the conduit and the place spitting fire in the winter
time. Prof. Badt spoke about the small leakage; if we
have a 500-horse power engine we would have about one-
fifth of one per cent, or one horse power, and really the

leak doesn't have any effect until we get pretty near a dead
short circuit. Then we must stop; that is all.

I think Mr. Degenhardt's idea is to ascertain what insu-

lation resistance they would like to have between the re-

turn wire of an underground conduit, and the wire that

comes to the motor; or what loss of insulation resistance

would be safe in the case of ao underground system if all

the connections to the motors were open. I should say if

we have a 500 volt system, even if we get as low down as

500 ohms, safety to life and machinery would be perfectly

assured.

The Chairman: Will Mr. Day, of England, say
something on this question?

Mr. Day: From what I have learned since I have been
in the city, and from what I learn from reports in Europe,
there is no doubt in my mind that we are upon the eve of a

great modification in the storage battery, by which the

dead weight carried will be very much reduced. I do not
look upon the present system of the electric railway as per-

manent by any means. It is quite certain that a system
must be developed by which we can serve the traffic of our
streets, and travel all over the world. I do not think any
city I have ever been in shows such congestion of the

streets at certain hours of the day, as this city, and there is

no doubt in my mind that all railways must be removed
from the streets, for many reasons. It is my conviction
that so long as pedestrian traffic is maintained, so long as

the ordinary trafiic by horses is maintained, there can be no
very great speed made by any railway system in the streets

on the surface.

I am convinced, as I said before, that however excellent

any of the great systems may be they are not of a perma-
nent type. They must give place to something better.

The spur gearing which is used must be discarded. The
speed of the armature must be reduced, and the system
must be made as noiseless as possible, and other altera-

tions have to be introduced.

Prof. Badt: I would like to say something in addition
in reply to Mr. Degenhardt. We will assume a railway

system one mile in length. I can imagine a case where
100 electric horse power will be transmitted over the wire.

What have we in such a system? A single wire one mile
long transmitting 100 electrical horse power. Take an in-

candescent system or an arc light system and transmit 100
electrical horse power and you haven't one wire a mile

long, but you have wires about twenty-five miles long over
which this power is transmitted. What does that mean?
It means twenty-five times or fifty times, whatever the
ratio may be, as many points where poor insulation will

permit an escape. That is the reason why insulation that

may be absolutely worthless for incandescent work will

stand excellently for a feeder, for a trolley wire for in-

stance, and the insulation on the trolley line, the insula-

tion of the poles and so on, will be sufficient. It is the old
question which came up, about, I think two or three years

ago when a committee was appointed by the club to pre-

pare rules for proper insulation. Well, we came to the

conclusion that it all depended, first, upon the voltage;

secondly, upon the number of miles of wire. If we as-

sume 100,000 ohms as a perfect insulation for 100 incan-

descent lamps, we should be satisfied with one-tenth that,

or 10 000 ohms, for 1,000 incandescent lamps, and with
100 ohms insulation resistance for 10,000 incandescent

lamps. So in electric railways it still depends upon the

length of the line. As I said before, there are only a few
points of support. There is insulation simply at tliese

points; where these are very few in number there is very
little leakage, in spite of the fact that the voltage is twice

what it usually is in a city system of incandescent lighting.

Mr. Brown: One point occurred to me while listening

to Mr. Bailey's very interesting and able paper, was that

he did not give to the work done by electric lighting inter-

ests sufficient importance in preparing the field for electric

street railways. We can imagine what would have been
the result if electric railways had been suggested about ten

or twelve years ago, before the electric lighting industry be-

came general, and people became educated up to the stand-

ard that they have now reached on that subject, both as to

apparatus and as to circuits.

There is a point upon which I want some information,

and that is, the subject of double trolley systems, which
Mr. Bailey, I believe, did not mention in his paper. I

have heard that double trolley systems have been in use I

have seen affidavits by gentlemen now in the club that the

double trolley systems were perfectly practicable, and I

presume I could find a copy of such affidavits.

Prof. Badt: I don't know about that.

Mr. Brown: One great advantage of the double trol-

ley system that was brought to my attention, is the avoid-

ance of interference with the telephone lines. Now, the
telephone was here befoie the electric street railway, and I

believe that an unprejudiced man would say that our talk-

ing rights are just as valuable as our riding rights, and the
telephone is entitled to consideration. Now, it is said, of
course, that it is a good deal easier to put metallic circuits
on telephone lines than on street railway lines. I believe
that it is not certain that even putting nieallic circuits on
telephone lines will obviate the trouble which comes from
the street railw.iy lines, but the oneway to absolutely
avoid interference between the telephone current and the
street railway current is to have a double trolley system, a
metallic system, for your street railway lines.

Mr Nichols: There is one point that has not been
touched upon that I think should not be lost sight of, and
that is the efficiency of the motor for street railway work,
or in any railway work, so far as that is concerned. It is a
question that has been discussed in the newspapers for
some months, and there seems to be a very great difference
of opinion upon the subject. I think that in touching upon
that part of the subject, the question of the ground return,
or metallic return, could be brought in. For instance, you
take it in a case of return through the track, and you no-
tice, as we all know undoubtedly, that ihere is a great deal
of sparking. Where that sparking occurs excessively, I

have noticed it particularly on the Milwaukee line, there is

undoubtedly a great production of heat from which we
lose efficient work. Would not that loss which would oc-
cur in the rail occur in the double wire system? I pre-
sume that nearly every member of the club read the paper
written by an electrical engineer who made a test, I think
of the Daft system on the New York Elevated Railway, in
which he seems to have come to the conclusion, as a result
of his test, that the motor efficiency was very low. It was
lower, in fact, than the efficiency of the steam locomotive.
There may have been some contradictions of this conclu-
sion written in later papers, but I have never seen them. I

think it would be very well to touch upon ttiat subject.
Mr. Deland: There is one point that I think should

be touched upon, and that is, the great faith that the early
pioneers or projectors of electric railways must have had in
that industry. I think there are two members of this club
to whom a great deal of credit is due in this respect. They
carried this matter along for, I think, two or three years,
and they put in one, or possibly two or three roads. Then
all at once a great company took it out of their hands. I

think the gentleman who looks down upon us from that
picture [W. A. Stiles] is entitled to as much credit as any-
body for helping the electric railway along. I think the
cities in which they have been adopted are indebted to his
faith in the final outcome from the fact that he furnished
the cash that was necessary for carrying out early experi-
ments, and from which it seemed likely at the time he
would get so little return.

I think the gentleman who favored us this evening with
such an interesting paper is entitled to a great deal more
credit than appeared on the surface,

Mr. Bliss; lam interested in one road which has a
ten and one half per cent, grade, and have been interested
in its operation for some time. While in the incandescent
business I remember that the first plants that were sold in

this city were sold at about ^40 a lamp; and the problem
which is before my mind particularly in connection with
electric railways, is how are we to get railroads so per-

fected and cheapened that the future cost will bear the
same relation to the present cost as the cost of the incan-
descent lamps in the first place bears to the price at which
they are sold now?

1 am very glad to express my convictions to the club
that wonderful progress has been made in this electric

street railway matter; and our experience with this little

road which we areoperaling is very encouraging for the
future of this line of business. I think it has an immense
future. I believe that the electrical development in connec-
tion with transportation has hardly been begun, and that

those who shall live a few years longer are going to see the
system superseding other systems to a very considerable
extent. There is operating at Topeka on one of the roads
a storage battery system against which I have been very
much prejudiced, but I have occasion to watch it occasion-
ally f-'om time to time, and I have been surprised at the
efficiency with which that apparatus was doing its work,
running right straight along from day to day So its field

is widening out under various conditions, and it is going to
make business for us all, and I think it is going to be a
very great benefit in every way
Mr. Day: What is the average efficiency of any one

system of motors used on street railways? I made a care-

ful study of the electric railway which has been started in

Indianapolis, the first railway that has got a line of
poles insulated, and a double line extending across. I

noticed on the starting of those cars up a hill there was a
tremendous amount of sparking for which I was unprepared
from all I had heard about thtni. I wish to find out from
these gentlemen if that is their experience. What is their

estimate as to the loss by sparking during the early period
of commencing from a stop to getting into a fast motion.

Mr. Bailey: In reply to our fiiend Mr. Pearson in re-

gard to the fatality of a current of 500 volts used in elec-

tric railways, I will give the result of an investigation that

was made by a committee of the Senate and House of

Representatives of Washington, and I think that perhaps
will satisfy him that the current is absolutely safe. One of

the companies had begun the installation of an overhead
system there, and they were enjoined by property holders
and citizens who alleged danger to the lives of the people.

The matter was referred to a committee of the House and
Senate, and a very careful and rigid examination was made.
I bebeve something like two hundred witnesses were exam-
ined and I think about fifty affidavits were presented; and
the testimony was overwhelming that the current was ab-
solutely safe so far as fatality was concerned. The in-

junction was then dissolved and the work was allowed to

proceed.

In reference to the remark of Mr. Brown in regard to

the double trolley system, I feel at liberty to rehearse the
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experience of one of the companies at Cincinnati. They
took a contract to put up a double wire system, and they
woiked on it something like five or six months before they

had it in any where near satisfactory working order. The
system was ver)' complex from the fact that it was a double

track road with numerous curves and some crossings, and
they seemed to be unable to put up enough supports to

hold the wire in place and to provide for the heavy frogs

and switches that have to be used. I think, however, that

by wiping out some of the complexities and reducing it

practically to a straight double track without any curves or

switches, they were able to make it work with fair satis-

faction.

In regard to the question of using a double wire system
with reference to obviating the objections and troubles

which the telephone companies complain of 'I think that

matter has been fully determined by the courts, to whom
the telephone companies appeal for relief I have no
doubt the railway companies would be very glad to use the

double trolley system if they could, and the telephone com-
panies have tried very hard to compel them to do it. They
appeared to be able, however, to demonstrate to the satisfac-

tion of the courts that they could not build a practical and
commercial railway system with double wires. Telephone
companies seem now to appreciate these conditions and in

some cases have adopted the McCluer system and in others

are arranging, I believe, for the use of the metallic system.

In regard to the distance which electric railways are oper-

ated in one direction from the central station, I beg to say

that we have some roads ten miles. We have a number of

roads with arms or branches six or seven miles long. As
for the possible growth of the system to take the place of

steam road operations I do not feel quite sanguine enough
on the subject just now to predict that that will be done
very soon. 1 do not see any very serious electrical obsta-

cles in the way; it seems to me to be within the range of

possibilities, and I think ultimately it will be done.
Regarding the sparking at the wheels, I have seen the

installation at Indianapolis to which our friend alluded,

and I have noticed that in certain conditions of track there

is considerable sparking. I have seen the road in opera-

tion at other times when the track was clean, and there

was absolutely no sparking at the wheels whatever.

CORRESPONDENCE.
New York Notes.

New York, Nov. 22.—Again the electric railway has

received the approval of the State Railroad coramis aon in

the grantirg of the Brooklyn City railroad permission to

change its motive power from horse and steam to electric-

ity. The Third avenue road from the Brooklyn city line

to Fort Hamilton, and an entirely new road to Gravesend

Bay will make the total length of the extension about five

miles. A few property owners along the lines are said to

be indignant at the action of the State Railroad commis-

sion, and have drawn up a set of resolutions protesting

against the use of overhead electric wires. This action on

the part of the property owners is not likely to avail any-

thing, as similar positions have been taken before against

the introduction of the electric railway system in other cities,

but in every case the people have been led to see the many

advantages of the electric system over any other.

An alleged attempt at bribery gave the Newark Passenger

Railway company,which owns nearly all the street railways in

Newark, as well as the road between Newark and Orange,

a very decided set-back. The East Orange township com-

mittee was asked to give its permission for an electric sys

tern in order to complete the line between Orange and

Newark, and not being inclined to move hastily in the

matter, openly charges the railroad company with attempt

at bribery. The chairman of the committee, Henry E.

Jopson, reported that members of the committee had been

approached and money bribes offered to them for their votes

for franchises, and that the committee therefore considered

it due to their dignity and honor that the petitions should

be denied. The adoption of a motion to that effect and a

vote of thanks to the committee was the outcome of the

meeting. It w^as indignantly denied by the railroad author-

ities that any one had been authorized to make any offer to

any member of the committee.

Another sensational death attributed to electric wires was

heralded about town in a most scandalous fashion the early

part of the day. The case was that of James Tucker, fore-

man of the linemen of the East River Electric Light com

pany, who was repairing an overhead wire at Second

avenue and Sixty-sixth street, when he was suddenly seized

with a fit and fell across the wires. The body waa taken

down and the ambulance surgeon from the Presbyterian

Hospital pronounced him dead. The body showed no

signs that the man had sustained an electric shock, and the

superintendent of the electric light company said that the

current was turned off from the wires at the time Tucker

met his death.

The argument in the Supreme Court Chambers to-day

upon the application of the electric light companies to con-

tinue an injunction restraining the Consolidated Telegraph

& Electrical Subway company from interfering with the

plaintiffs' access to and use of the sjbways, was heard by

Judge Ingraham. The array of legal talent at 1 ecounsel

table included Jas. C. Carter, Frederick B. Ccuc'ert and

Edward Lauterbach for the defendant, while Joseph H.
Choate and Paul D. Cravath represented the plaiutiff.

The argument was opened by Mr. Cravath, who claimed

that the subway company demanded exorbitant rates and

that there had been favoritism in the use of the subways.

The judge reserved his decision.

The Magnetic Club tendered a dinner at Martinnelli's

to a number of telegraphers and representatives of the elec-

trical press last Wednesday evening. About fifty members

of the club were present, and nearly one hundred guests.

The banqueting hall was specially decorated with electric

light accessories and the brilliant illumination of the vari-

colored lamps was a feature Among the guests were Dr.

Nor\'in Green, Thomas F. Clark and General Thomas T.

Eckert. President W J. Dealy introduced Dr. Green as

the speaker of the evening, who in the course of his re-

marks said; "Telegraphy is an employment that cultivates

the mind and improves the condition. Telegraphers as a

rule are an intelligent tody of men; more so than others.

The telegraphic industry has changed the whole character

of traffic, and that in a comparatively few years. When I

was a young man there was not a man in the United States

who could claim to be a millionaire. What would a rich

man in those days think of a billionaire nowadays? And
could that billionaire have accumulated his wealth without

the aid of the telegraph? No." Electricity in general and
the future uses of the great power were referred to by the

speaker. Songs were sung and recitations given by difier-

ent members of the club and a most enjoyable and in-

structive programme was carried out.

A large and attentive audience greeted Dr. S S. Wheeler

last evening at the Department of Electricity of the Brook-

lyn Institute, where he presented a lecture of unusual in-

terest, illustrated by experimental demonstrations on "Some
Applications of Electricity."

The Gas Commission met yesterday and empowered Sec-

retary McCormick to advertise for bids for electric lights

for the streets for i8gi. Altogether, there are 1,386 electric

lamps to be lighted. The electric lighting companies will

endeavor to get higher prices because of the cost of subway

rentals, and the Gas Commission will fight against an in-

crease and threaten to return to gas altogether. In his

provisional estimate Commissioner of Public Works Gilroy

asked for |826,ooo for gas and electric lighting for next

year, an increase of $126,000. The increase was asked for

to meet the expected increase in the cost of electric lighting.

The board of estimate and apportionment, however, cut

out this increase and announced that if the electric com-

panies put up their prices, gas would have to be used

instead.

A fire occurred to-day in the Western Union Telegraph

office at 66 Gold street, caused by some wires crossing each

other and igniting the switch-board. The damage was froo.

The ci.y officials have decided to increase the number of

lights in City Halt. A row of incandescent lamps will be

arranged just underneath the dome. The corridors on the

second floor will be brilliantly lighted by electricity.

The reported suicide of Jabez Fearey, manager of the

Postal company's New York office, was soon run down
last week and proved, as Mr. Fearey's friends had predict-

ed, a cmard. Mr. Fearey while engaged in business in

Malawan, N. J , fell and hurt the stump of an arm lost in

the late war. He was obliged to take to his bed and tele-

graphed his family. The boy who was sent with the mes-

sage pocketed the money he received to pay for it and failed

to deliver it.

A few weeks ago two Frenchmen appeared among the

leather merchants of the Swamp and announced that they

were the possessors of a system by which sole leather could

be tanned by electricity in ninety six hours. The drums

and other machinery necessary for the tests were set up in

the factory of T. P. Howell & Co in Newark, N. J., and

the experiments were begun. Sixteen hides were put in

an ordinary peg drum, liquor was poured in, and the elec-

trical current applied. For ninety-six hours the drum was

watched. The result was that when the leather was taken

out it was found to be apparently thoroughly tanned. Its

fibre was looser than it should be, however, and it lacked

the firmness necessary for the best of stock. A second

drum was started. This time no electricity was put through

the tan fluids, and at the end of ninety-six hours it was de-

clared that the result was as satisfactory as that obtained

by the Frenchmen's method. The committee then reported

that the leather merchants would decline to invest. Had
the test proved satisfactory the Frenchmen would have

made fortunes, as there are over 4,000 tanneries that would

have probably employed the process, W. H. T.

Pittsburg, Pa.

Pittsburg, Nov. 22.—The motive power of the Pitts-

burg Union Passenger Railway company is now being

changed from mules to electricity. The work was com-

menced a few days ago, but since then, one of the stock-

holders has filed a bill in equity in the Pittsburg courts 10

restrain the management from proceeding with the work,

because the stockholders did not give their consent to the

change. The case will come up next week.

The McKeesport Electric Light company has just put

in a 50 arc lamp dynamo. With big orders for lamps from
the National Tube works, a factory situated there, as well

as blast furnaces and municipal buildings, the company is

still unable to supply the demind made upon the capacity

of the plant and for this reason there will be two additional

50 light arc machines installed in the plant. E. H- H.

Minneapolis, Minn.
Minneapolis, Nov. 22.—John G. Gluck. representing

a number of influential gentlemen who own abutting prop-

erty on Hennepin boulevard, has procured a temporary in-

junction and a restraining order which will prevent the

construction of that important part of the Minneapolis

electric railway system this winter. Hennepin boulevard

is one of the principal driveways in the elaborate system of

boulevards in this city, and the conformation of the land

through which it runs, together with the fact that a popu-
lous suburban district lies beyond it, raskes it one of the

most desirable routes that could be selected for a street car

line. Two months ago the Minneapolis Street Railway

company was authorized by an ordinance of the city to go
ahead and build on the thoroughfare. At that time there

was most bitter opposition to the plan. The action of

Gluck et al. in procuring the injunction Was precipitated by
the commencement of work at the east end of the thor-

oughfare, and a tedious legal controversy seems likely to

result. The injunction suit will be heard by the court Dec

9, and in the meantime all further work on the line is pro-

hibited. Nothiog more in the way of construction can be

done until spring.

The Medicine Lake electric line project is to be under

taken in the spring and a double track is to be completed

on Sixth avenue, north eo that suburb, touchingGolden Val-

ley and Plymouth by July I, 1S91. This decision was
reached at a public meeting of property owners interested,

C. C. Dunn, A. R. Rieberth, H. O. Nyberg, H. G. Tracy

and C. Jensen being the principal movers. At this meet-

ing estimates were presented by several local electriral

companies upon the cost of equipping and operating the

line, and it seems likely that an independent plant wi 1 be

put in. The projected line will connect with the Minneapolis

company's line at Penn avenue in any event, thus giving a

direct and convenient service into the heart of the city.

The agitation of the citizens in southeast Minneapolis

over the delay in getting the interurban line into running

order, did not result in any public protest before the city

council as contemplated, for the good and sufficient reason

that before the project materialized, cars were running on

that line as far as Prospect P^rk, giving the public in that

populous suburb a splendid service. The company reiter-

ates its promise to have the entire line between St. Paul and
Minneapolis in operation by the lotb of December.

It is announced that the steel arch bridge over the Mis-

sissippi connecting the east and the west sides of the city

at Hennepin and Central avenues will be c impleted Dec.

I. This is an important anmuncemeat to the street

railway company, as it will afi'ord them the opportunity of

laying permanent tracks and conduits to connect the im-

portant lines already completeJ except at this point Tnis

will undoubetly enable the company to complete its

magnificent system at least a month earlier than was ex-

pected.

The St. Paul city council has heard Supt. McMichael

of the Western Union Telegraph company upon the sub-

ject of burying wires. Mr. McMichael simply rehearsed

the well known objection of that company to the under-

ground conduit system, stating that it had unsuccessfully

experimented with that idea for the past fifteen years. As
a substitute he offered to erect new poles and put their

100 wires on Fourth street into four cables thus abolishing

the network of wires now strung there. His proposition

did not meet with favor, and the committee on streets

recommended the drafting of an ordinance to compel the

Western Union to bury its wires. Responding to inquir-

ies, Mr. McMichael made the interesting statement that his

company's business in St. Paul paid $g,ooo a month, So

percent, of which is paid to employes.

A curious and costly accident has cost the Minneapolis

Telephone company ^5,000. A heavy wired pole was

mysteriously relieved of its supporting guy-wire and fell

across the stteet, crashing into a store front and injuring a

passing teamster.

Building Inspector Hazen has announced that hereafter

all electrical companies and the street railway company
must secure permits before stringing wires. He derives

his authority from a city ordinance which says that every
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individual, firm or corporation, before entering upon the

erection, construction or alteration or change of any

electrical work or wiring in the city of Minneapolis, shall

file with the inspector of buildings, plans and specifications

showing such work or alteration, and shall obtain a permit

from such inspector for such proposed work before proceed-

ing herewith.

W. G. DeCelle of St. Paul, who is the principal stock-

holder in the Winona Street Railway Company, as well as

a member of the Tnomsjn-Houston Eectric company of

that city, is the victor in litigation of long standing in the

Winona courts: and the company will now be able to go

ahead with the electrical lines projected there. The trouble

was among the stockholders of the present company, and

was adjusted by giving the minority credit for the full

amount of their stock should they desire to sell it. or the

privilege of continuing it after the motive power is changed

to electricity. N. O . Y.

Louisville, Ky.

Loi;isvtLLE, Nov. 22.—Most of thc machinery for the

new electric light plant at New .\lbany has been received

and the remainder is daily expected. It is hoped to have

the work completed by the middle of December. The

company will then be prepared to furnish 250 arc or 3.000

incandescint lights. It is thought there will be nb diffculty

in getting the general council of that city to pass an ordi-

Dance abandoning gas. as that is expensive in that city.

L.

THE ELECTRIC LIGHT.
Franchises have been granted by Hinton and Kingwood,

West Va., for electric light plants.

The Fort Wayne Electric company has captured the

order from the Louisville, Ky., Gas company for 750 arc

lights.

Thecity council of Waukegan, 111., and the local elec-

tric light company have at last come to an agreement by

the terms of which the latter is to furnish sixty-five arc

lamps to burn until midnight at $65 per lamp per year.

The electric light plant at Morrison. III., was started

last week. The station building is 60 feet long by 50
wide. Four Edison dynamo? have been installed. There
are at present in use 450 lights in stores, 300 in residences,

and 86 lamps are used for lighting the streets.

At the last meeting of the Wichita, Kan,, City Council

the contract with the Wichita Electric Light & Power
company, which was referred to the committee, was report-

ed and read. The bill provides for a'l night service in the

territory of that company, the city contracting for forty

lights.

The Thomson Houston company reports the following

sales: Balatka Bros., Chicago, 20 incandescent light

plant; Soldiers' and Sailors' Orphans' Home, Knights-

town, Ind.. 400-light incandescent plant; Milwaukee Car
Wheel & Foundry company. Milwaukee, Wis., 2o-arc

light plant; Democrat Printing company, Madison. Wis.,

100 light incandescent plant; L. E.White, Greenwood,
Cal.. 30-Iight arc plant; The order recently placed by
the Union Pacific System, for lighting the shops of the

Denver Union Railway & Terminal company at Jersey,

Colo . with the Western Isolated Lighting Department of

the Thomson-Houston Electric company, comprises two
500-light dynamos and other appliances, including wiring

necessary to operate 1 100 incandescent lamps, also a 600
light :enerator which will be used in connection with an

electric motor for running a transfer table.

THE ELECTRIC MOTOR.
The Gleaover Street RilKvay company is also build-

ing with a view to operating by electricity.

The Beaumont, Texas. City Street Car company has

been granted a franchise to construct an electrical railroad.

It is proposed to commence work at once.

The extension of the lines of the Greenville, Tex., Street

Railway company will be commenced at an early date, and
it is probable that the company will change to the electric

system.

The North Avenue Electric Railway company has ap-

plied to the Baltimore, Md.,city council for authority to ex-

tend its line to the center of the city, using an elevated

roadway.

The Asheville, N. C. Loan, Construction & Improve-
ment company will build from one to three miles of elec-

trical road. It is investigating both the storage battery

and trolley systems.

J. Q. Burbridgc, J. M. Schumacher, F. F. L'Engle and
others have organizjd a company, to be known as the

Jacksonville, Fla., electric railway, to build the electric

railroad previously mentioned.

The .Augusta, Ga. Railway company intends extending
its SumTierville line to Monte Sino, about one-half mile of

double track, and will also build to the exposition grounds.
It has ordered additional equipment.

Ground was broken last week for the Lincoln, Neb.,
Street Railway Electric power house. Without car stor-

age houses ihe power house proper is to be a brick building

90 by 150 feet wherein will be a machine, construction,

paint and blacksmith shops and space for four 125-horse
power dynamos and steam boilers capable of evaporating

13,000 pounds of water per hour. It is thought that the

building will be completed by January i, and that the

street car system will be running with electric power by

April 15.

St. Louis property owners interested in the adoption of

electricity on the street car lines have organized to insist

upon John C. Scullin performing his contract. They are

determined to compel Mr. Scul in to substitute electricity

for mules and will not patronize his lines as long as mules

drag the cars.

The Beatrice, Neb , Rapid Transit Powtr company has

begun operations looking to the early completion of an
electric motor street car line on Si.Klh street from Court
street southward and across the river, the South Beatrice

addition. The company promises to have the line in active

operation by January i.

The construction of the electric street railway to the

Meso, east of Albuquerque, N. M. is now assured. The
projectors of the enterprise are local capitalists, who re-

cently purchased a large tract of land on the Meso, and
they are building the electric road for the purpose of bring-

ing their own property into market. Work will be com-
menced at an early day.

The Leavenworth. Kan., dummy line, operating from
Fort Leavenworth to the Soldiers' Home, has been sold to

the Leavenworth Electric Railway company, by Newman
Erb of the Wyandotte, for a sum approaching $100,000.

The line will be extended to Mount Muncie cemetery,

souih of the Soldiers' Home and spurs connecting the

thickly populated outlying additions with the heart of

Leavenworth, will be constructed as soon as the franchises

may be obtained. The new owners will operate eighteen

miles of railway, and the motors have already been
ordered, The change of motive power will probably be made
in the spring. The company is composed of S, F. Neeley,

Leavenworth, president; B, E. Sunny, Chicago, first vice-

president; H. L. Newman, St. Louis, second vice-presi-

dent; D. J. Hoff, Kansas City, secretary and treasurer;

W. B. Knight, Kansas City, chief engineer, and John
Hannon and Robert Garrett of Leavenworth. The capital

stock is $300,000.

A meeting of the stockholders of the Wyatt Park
Railway company at St. Joseph, Mo., will be held January
10, iSgt, for the purpose of considering a proposition

for the consolidation of the Wyatt Park Railway com-
pany, with the Union Railway company. Arthur
Moulton of N w York, secretary and treasurer of the

People's Street Railway company, is in the city to attend

the meeting of the directors of the Union line and Wyatt
Park Street Railway companies. After the consolidation

the company will be known as the Union Line Street Rail-

way company The terms of the transfer are already agreed

upon and virtually settled, as the directors are nearly the

same in both companies and this meeting is to dispose of

the matter formally. The recent franchise granted by the

city council enai.'-les the Wyatt Park line to run to the

Union depot over the Union line tracks from Olive street,

and further compels the lines to interchange transfers. It

will facilitate business with the two lines. "When the two
companies are consolidated and the mortgages arranged,

then the new bonds can be printed and placed on the mar-

ket. The new company will improve the roads, and by the

first of the new year have the railway system of the city

completed.

Miscellaneous Notes.

A team of horses was killed in St. Louis last week and
the driver thrown to the ground. It is claimed that an
electric wire was the cause of the trouble.

The suit of David Brooks, Philadelphia, against the

Western Electric company, Chicago, for alleged infringe-

ment of patents, was corapron:.ised last week by the defend-

ant paying §5 000 damages.

The Morgan Gardner Electric company of Chicago, has

been incorporated to manufacture and sell electric mining
machinery, etc ; capital $100,000. Incorporators: Henry
A. Gardner, James P. Gardner and George C. Gardner.

Personal Mention.

David Brooks of Philadelphia was in Chicago last week.

John C. Reilly. general superintendent of the New York
& New Jersey Telephone company, New York, was in

Chicago last week.

It is reported that Henry Villard sailed for New York,

Nov. 20. He had given up the idea of returning to this

country immediately but advices from New York convinced

him it would be better for him to be on the ground.

W. E. Bell has been appointed superintendent of the

Chicago Telephone company, in charge of the American
District Telegraph service, vice Assistant Superintendent

N. A. Douglas, resigned. Mr. Bell has been connected

with the Western Union company for eighteen years.

Charles D. Shain of New York, Eastern district, mana-
ger of the Edison General Electric company, was in Chi-

cago this week. He reports business excellent in every

department, and says the demand for apparatus is greater

at the present time than at any period in the history of the

company. ____^^^^_™__

Business Mention.

S. W. Lord ^: Co. have been awarded the first premium
medal for their boiler cleaning compound, at the Piedmont
Exposition, Atlanta, Ga.

The Magnolia Anti-Friction Metal company of New
York, was awarded a gold medal at the recent electrical

exhibition at Edinburgh, Scotland.

The Pittsburg Sheet Metal Tool company has just issued

a circular to the trade calling attention to its electrical

specialties. This concern is manufactuaing different styles

of pushes and is also exploiting Hipwell's ingenious ex-

panding wire guard for incandescent lamps.

The Triumph Compound Engine company, of Cincin-

nati, 0., reports sites of engines last week in Georgia,
Tennessee, Virginia, Florida—one each—and two for

Alabama.

The Knapp Electrical Works of Chicago have jw^i is-

sued their new catalogue for 1S90, which they will be

pleased to mail to applicants. The company has just

brought out a new annunciator of an improved lype.

The Electrical Supply company, 171 Randolph street,

Chicago, reports large sales of the celebrated Sunbeam in-

candescent lamp, in addition to which it has arranged to

handle the Edison lamps at Edison prices. The Electrical

Supply company expects to dispose of large quantities.

Charles A. Schieren &: Co. of New York have just

furnished to the Louisville Cotton Mills, Louisville, Ky.,
eighty-nine feet of 32 three-ply patent perforated electric

belt, which is a very heavy belt for a perforated belt.

The demand for the firm's patent perforated elec-

tric belt is growing constantly; those who have used it have
discovered its merit.

The Sebastian-May company of Cincinnati, O., has de-

cided to move, December I, to Sidney, O., in order to ob-

tain increased manufacturing facilities A large tract of

land has been secured at that place, on which have been
erected brick and stone buildings. The company writes

that with its increased facilities it will be able to fill prompt-
ly orders for its lathes and tools.

The artistic lighting of the painting,
'

' The New Ideal of

Christ," in Old Christ Church, Fifth avenue and Thirty-fifth

street. New York, a private view of which was given on
the evening of Nov. iS, is accomplished by an electric

light plant of James H, Mason's battery system. The
new catalogue of the batteries is just out. which sets forth

the advantages of the Mason system of electric lighting

and power.

C. C. Martin, chief engineer and superintendent of the

New York and Brooklyn Bridge, writes to the Magnolia
Anti Friction Metal company, 74 Cortlaudt street. New
York, that Magnolia metal has been in use "about six

months on the crank pin of a 450 horse power Wright en-

gine, and also as packing rings on the piston rod of a lo-

comotive. In both places it has given entire satisfaction,

not causing the least trouble.*'

In order to fill the rapid demand for manufactures of the

Westinghouse Electric & Manufacturing company, that

corporation has lately been obliged considerably to augment
its facilities for shipping goods from the works to the rail-

road stations in the city of Pittsburg. A number of wagons
are constantly engaged in hauling motors and machinery,
but as the company's own teams were not sufficient it was
necessary to call on some of the local express companies to

aid in the work

Chas. Wirt, the well known electrical expert, has
connected himself with the Electrical Supply company of

171 Randolph street. Chicago. Mr. Wirt has been con-

nected with electrical interests for many years, and is best

known to the community at large as an inventor and engi-

neer. The first two instruments which Mr. Wirt has pat-

ented, and which are meeting with large sales are the Wirt
voltmeter and the Wirt lightning arrester, for both of

which instruments remarkable accuracy, simplicity and
general durability is claimed.

T. Lang & Co. of Chicago have just completed an order

for four main line switches of the well-known "Andrews"
pattern, each 1000 amperes, for the Minneapolis Edison
company. It is claimed for these switches, of which there

is a large number now in use, that the clips and tongues

are made of the purest copper attainable, and the body of

a composition metal of high conductivity. The blade is

hung loose insuring a perfectly parallel contact across its

entire face thus insuring ease of manipulation and the re-

duction of the loss from sparking to a minimum. These
switches are made in sizes ranging from 100 to 3,000 am-
peres and are sold with an iron-clad guarantee Lang &
Co. manufacture other switches—one style known as the

"Lang"—and in additionthey have a large line of electric-

al specialties bearing their name. The factory is now
being run to nearly its full capacity, under the personal

supervision of the senior member of the firm, which insures

high class, intelligent work.

It is now a little more than two months since the electric

street railway in Lansing, Mich., the first road operated by
the Westinghouse electric street railway system, was started.

Since then the Westinghouse company has completed the

equipment for twelve roads, which to day are operating to

the utmost satisfaction of the purchasers and the manu-
facturers. A few days ago the managers of the Lansing
road, in a letter to the Westinghouse company, stated that

although they had a number of dilliculties to surmount in

the construction of the road, they were glad to say that all

had been overcome, and that they felt positive the Lansing
electric railway was to-day the best equipped street rail-

road in this country. It must not be forgotten, however,

that while speaking of difticulties, that term in no wise re-

ferred to the motor equipment of the road. In fact as far

as the Westinghouse motor is concerned, it is said that the

apparatus runs as smoothly and noiselessly to day as it did

on the first day it ran along Main street, Lansing. The
Westinghouse Electric &. Manufacturing company has now
increased the capacity of the motor department to an extent

that the company is able to manufacture and ship 100

motors per month. The company has at the present time

50 new roads under process of construction, and as the

facilities and the working capacity of the motor department
are constantly increased. It is expected that within a very

short time the supply will be equal to the demand.
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AMERICAIT ELECTEICAL WORKS,
PROVIDENCE. R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office, 10 Cortlandt Street.

p. O. ACVMUMAK, Agent.
'

Eugene F. i'Hii.LiPS, Fresideni. John Carroll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(I.I1IIITEI>.)

Office and
Factory,? ^St. Gabriel Locks, Montreal, Canada.

— MANUPACTUBBHS OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

MICA
ALiIi SIZES

AND
QT]AI.ITI£S

For Electrical Purposes.

EUGENE MUNSELL & 00.,

218 Water St., New Torh.

Die TuBHCR Brass Works

4I;A5ALI£AV£

CHICAGO.
Make -

Anything
IN BRA55

C< 93

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Ihspkctob of the Boston Fire Underwriters' Union, nnder date of Marcfr
19, 1686, he Ba7s : "A Th.oroagIily Keliable and Desirable Wire in £ ^ery Kespect."

The robber used In InsalatlDg oor -wires and cables Is specially chemically prepared, and is guaranteed
to he waterproof, and toill not deteriorate, oxidize or crack, and will remain flexible in extreme cold weather
and not affected by beat. The Insolation is protected from mechanical injory by one or more braids and the
whole slicked with Clark's Patent Compoond, which is water, oil, acid and, to a very great extent, fire proof.
Our insulation, will prove durable when all others fail. We are prepared to furnish Single Wires of all

jaugea and diameter of Insulation for Telegraph, Telephone and Electric Lignts from stocK. Cables mad^
to order,

^ EASTERN ELECTRIC CABLE COMPANY, •

^ 61 and 63 Hampsbiro Street, Boston, Mass.
aBNKT A. CLARK, General Manager. • HERBERT H. EUSTIS, Electrician

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Oor light I>oal>le Synaxao Belts are alvays made from, oenters of irliole

Iiides extra stretolied*
' W. H. SALISBURY & CO., Chicago, III.

A. H. GARDiNBR CO., Milwaukee, Wis.
TODD & STANLEY CO., St. Louie, Mo.
ENGLISH, MORSE & CO., KanESB City, Mo.

( Mala HouBe, ludianapollB.
E. C. ATKINS & CO., ^ Branch Honae, Memphis, Tenn.

( " " Chattanooga, Tenn.

"^^ESTESB3!T .A.G-EaTT3 :

Is the recognized Best Substitute
for Hard Rubber in the market, and

used by the leading Electrical Honses

in the country. "We manufacture a'l

kinda of

mmm mm\i\,
also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles. Cut-Oufs, Bell Boxes,

Annunciator Dials and Handles, Push

Buttons, etc.

We Claim to Slannfactare THE ?ERY MiTEEUL Wanted by the Electric Trade. Send for Estimates and Prices.

THE FIBRONE MFG. CO.,
Office, 35 -Warren St. Factory, 300 and 303 Dlonrae St., KEW TOBK

CVDCDIUCUTll Work, Intricate and

LArLnllVlLniAL. special Machinery,

..-^^r•. . . V ' and anything that can
MODELAND •=' done in a first

p.. rnTninil ^^^^^ experimental

ELECTnlCALSer"""' "=°

E. D. STIFF, 67 & 09 So. Canal St., Chicago.

Light Manufacturing under Contract.

FOR SALE.
One SJ^xlO Armington & Slmms Auto-

matic Engine.
One 30-Light Fuller-Wood Arc Light

Dynamo and Lamps.

A. L. IDE & SONS,
sPBiiieFii:i.i>. 11,1,.

mimm m mmm
FOR SAI4B OR EXCHANGE.

Complete Outfit. - Rare Opportunity.

ADDRESS,

NEWARK ELECTRIC LIGHT and POWER CO.,

FOB TItJI

Western Electriciao

$ 1 .00.

—the:—
WRiriNG TELEGRAPH
instruments and sys-
tem bave been perfect-
ed, and also proven by
tbe test of time.
Tbe instruments are

adapted for

EXCHANGES,
NEWS REPORTING,

PRIVATE LINES.
It is desired to form

Sub-Companies in tbe
different WESTERN
STAT£S to introduce
tbis system of commu-
nication, wbicb bas its
many advantages.
For particulars ad-

dress 'WRITING TELE-GRAPH CO., P. O. Box
1323, New York, N. Y.
N. B.—Tbe patents of

tbe Writing Telegraph
Co. for CANADA, AUS-
TRALIA and SOUTH
ABIERICA are for sale,
or desirable arrange-
ments -will be made
witb proper parties to
operate tbe instru-
ments in said coun-
tries.

Sealed Proposals.
CEALED PROPOSALS will he received by the
•-' Common Council of the city of Big Rapids,
Michigan, at the City Recorder's office until Mon-
day evening, Dec. l9t next, for lighting sa'd city
with twpnly-elx (26) to thirty-five (35) 2000 candle
power electric lights, from January Ist, 1S91 to
January 1st. Is92. Said bid to state price for
lights running from dusk until 32 o'clock, and
alao price to run from dusk until daylight. Each
hid t ) l)e accompanied by a bond in the sum of
S'OflO as a guarantee that the partlfs tendeiing
such hid will enter Into a contract for operating
such lights if their bid is accepted. The Common
L ouncll reserves the right to reject any and all
bids.

S. G. WEBSTER, Recorder.
Big Eapids, Mich , Nov. 5, 1890.

^*' CROCKER-WHEELER
PERFECTED MOTORS.

Very Slow Speed—Full Power—Perfect Regulation
Forged Fields, Let into Base -Self-Oiling

Bearings—Self-Centerins Bearings—All
Sizes Both Arc and Incandescent

—For Ail Power Purposes.

Acknowledged by the Leading Manufacturing Companies o be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equlo-

menl.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S. S. WHEELER,

President.
F. B. CROCKER,

Vlce-Prest.

ROOT'S Water-tube Boiler.

ROOT SECTIONAL SAFETY BOILER.

SAFE. ECONOMICAL DURABLE

AN EXCELLENT

Electric Plant Boiler.
Adopted by the Edtson Electric Light

Companies at Philadelphia, Detroit, St.

Paul, Columbus and Cincinnati ; aieo the

Brush Electric Light Co., of Louisville,

and others.

ABEKDROTH & ROOT MFG. CO.,

28 Cliff St„ New York.

BRANCHES: Boston. Philadelphia,

New Orleans, Dallas, Rochester, Cincin

nati aad Chiciigo.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

OKONITE COMPANY, Limited, - - 13 Park Row, NEW YORK.
-THE-

INTERNATIONAL uuuiiiii. wuminiii,
BRANCHES Chicago, Boston, Philadelphia. Omaha, Minneapolis, Cincinnati, Louisville. St. Louis, Kansas City, San Francisco, London and South America.
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EsTAHLISIlED IN 1861.

E. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD ILECTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BRANCH STORB-

2134 Michigan Avenue.

EDISON LAMPS REDUCED TO 44 GTS.
16 CANDLE POWER LAMPS.

Lots of 25 to 150 44 cents each.

Lots of 150 to 500 42 cents each.

Lots of 500 40 cents each.

Other sizes In proportion. All sizes in stock, with bases

to fit any make of lamps or sockets.

Full IJine OKOSITE WIRES in Stock. Safest and best wire made.
Full Line of Edisoti Sochets and Appliances,

CINCINNATI,
OHIO.STANDARD ELECTRICAL WORKS,

Onelo-light 50 Tolt Dynamo
One 25-light 50 volt Dynamo
One 50-light 50 Tolt Dynamo
One 76-light 110 roll Dynamo
One lOd-liglit 110 volt Dynamo
One 150-llsht 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & CO..
FITCHBURC, MASS.

lYTRODrCING ESTIREIT NEW PRI>CIPIE3.

THE OLD STYLE.

THE ACME LINK BELT
IS MADE ONLY BV TUB

Page Bcltiug Company, Concord, N. H*
liKANcjiES : Boston, Xi-w York,Chlcug<». Sun

Fruncisco. Also, iiuinutiicturcrs of nil Hit
Bliiple grades of Leather Belting ami LucIuk.
Si-nii Un- Ilhi^tnitca Cutuloguc—a vuluuble
txculisu ou beltlug, Free.

AS A METALLIC INSULATOR
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO.. Cleveland, 0.,

Offerelfenew Allny Silver Bronze. Three tlmee
the reelfltjiDce of' German Silver gaaranteed.
Color, Btreiif;th, toughneee, tmsting qiiallUes. all

BUDorlor to Germiin Silver. LoBta lees. Fur-
Dished In ingots or casting.

A MODEL, RAILWAY.
The Burlington Route, C.,B. &Q R.

R., operates 7,000 miles of road, wUli ter-

mini in Chicago, St. Louis, St. Paul,
Omaha, Kansas City and Denver. For
speed, safety, comfort, equipment, track,

and efficient service It has no equal. The
Burlington gains new patrons, but loses

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large Dynamoe and Motors for Special Work
boiit to Order. Coal Mining Hanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

FRANK T. BROWN, Late

PRINCIPAL EXAMDIER ELECTRICITY,

D. S-PATEST OFFICE, «"--

Bntterwortli, Hall, Brown I Smitli,

Patent Attorneys,

25-26 HONORE BUILDING. • • CHICAGO.

Two complete sets of U. S. Electrical Patents.

Vnil niake a mistake if vou don't buy your Electrical

I UU Supplies IroDi F. & K, ClevelaiiU. O.

I^OOK AT THESE PRICES:
12.00 Dry Ealtcrloa. larce fiizo. $0.83; $2.00 Iron Bol
Bells, ;i-incli, 4'Jc. ; 15c. fcroiizo Pusli JJulloiis. 25c.; 26c,

WiMKl Push Biillniis. assorted. Ic: 50c. Switches, uno

point. 10c. ; 10c. Bell Hangers' Staples, per lb. 9c ; $1 oa

l^clanche Batteries, best made, 44c.; ¥;j.15 Spark Colts.

8 inches. $1.50; $10.00 Medical Batteries, $3.50. Send
for Catalo«u6 No. 0.

Fletcher & Fletcher Electric Go., Cleveland, 0.

YOU WILL OBLIGE
Both Adverilser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

8TILWELL&6IERGEMF6.C0.,

DAYTON, OHIO.

EMPIRE CHINA WORKS,
144 to 156 Green St., Green Pout, BrooHyn, E, D„ H. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Bases. Cat-Oat Boxcr, Cleats, Circnlt Breakers,
Bashlnes, Knobs and other Insulators.

The tody of our goods la made non-condnctive. Our ware is the most
deneo and ie conBequently the most non-abBorbeht that can be prodnced,
being the TRUE flARD PORCELAIN.

Tfflf

C. B. HOLMES, WM . C. NICHOLS,
Preet, & Genl. Mgr. Secretary & Treaenrer.

G.W. GRIFFIN,

Saperlntendent of Conetructlon.

•tf^H

HazeltOD

Tripod

Boiler.

Is the quiclcest

generator of steam,

needs less repairs

than any other, and

IS the most eco-

nomical boiler in

use.

hM Tripol I:ikr Eo.,

170 TWENTY-SECOND ST.,

CHICAGO, ILL.

A I II HH I Ki 1 1 Reduced from $2.00
L.UIVIinUIVl to 7jc. per ))). In
ALLOT COMPOSITE. 100 lbs. (sample)
containiDLr T",a per cent. Alominum sent

prepaid for only »7. We deeire to eetahltsh an
A^enty in every large city for our Metal Allov.
V or terme and city ri<;bta address THE SCHMIED*
BARENGUSS FURNACE CO., Newport, Ky.

HENRY C. EDDY,
MANUrACTURER'S AGENT,

Electrical Goods and Maciiinery,

Room 22, 1 70 La Salle Si , CMICAGO.

SYNOVIAL DYNAIVIO OIL
SECOND TO NONE.

Free from ^m or aclde. By reflltering can be
need continnally. Adooted by the largest Elec-
tric Plants of the VPeet."

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples.

Electrically and Mechanically Tonre,
JAB). AlcC.AU<^Hf..lX,

Pioneer in Arc Lightirp and Electric Railways.
14 YEARS^ PRACTICAL EXPERIENCE

Mannfacturer of New farts and Repairs of all

Systems of Electric Light, Railway and Power.
Electric Specialties. KaielcK and Lowering Ue-
vlce for Arc Lampe, my pitent. Simple Auto-
matic Lightning Arreaters (patente applied for).

Arc Lamps for all Systems; Arc Lampe for In-

candeacent Circuits. Consulting Elecirical En-
gineer. Office and M^orks: 48, bO and 62 Noi'th

Ciititon St.. Chicago. III.

„:„.c{:5"T0FF ENGINE

THEBALL5S%^.°
WM. S TUTINER. J. LESTER WOODBRIDaE.

WOODBRIDCE & TURNER^
Electrical Engineers and Contractors.

CO!IIt>I.ETB KttVIPilIBiaT OF ELBCTBIG BAIL.tVAYS.
Steam Plants lor Electric light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Hnbmitted.
74 Cox-tlaaidt SItr-eet. T^G-vsr "^Tox-Is..

GARDEW VOLTMETERS.
These ar? the only standard Voltmeters that can be used on

alternating as well as direct circuits.

DIRECT READING. DEAD BEAT.
CAN BE LEFT IN CIRCUIT CONTINUOUSLY.

Send for Catalogue 1-00 of Electrical Tebt Instruments.

QUEEN & CO., PHILADEUm

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Habirshaw, Safety, and K, K. Wires; Poles, Cross-Arms, Pins, Brackets and Insulators.

Electric Railway and Electric Lighting Supplies of all descriptions.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEI.E-BRAXEO WATER l^'HEEI^ as particularly adapted to their use,

on account of its reiiiarlc<i1>ly steadv motion, bisrh Speed
and £;;reat Efficiency, and Iar;fe ^^apacity, for its diametei*,
being double the PoAver of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, of use
ful effect g-uaranteed.

SEaiD FOB CATALOGUE AXO PARTICrLARS.
Our Horizontal "Victor" is highly recommended, as no gea*- are required,

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12-inch VKCXORXURBi;\ES arranged on a horizontal shah with Cast-iron Flume, Draft

Tubes. End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them,

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO,

r^ ADRfJN CO., MAKERS o-' HIGH -GRADE

BLECKERT & NELSON,
HANTTFACnmEBS OP

Electric Li|lit and Combination Fixtures,

We make a specialty of farnishlng the trade with
Electric Erackefe, Electroliers, Poitables, Com-
bination Brackets, and email £xtQree of all kinds.
Being manofactnrers we can give lowest prices.

opncE AND factoet:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive ClrcularB.

JAMES LEFFEL WATER WHEELS
BUILT BY THE

JAMES LEFFEL tc CO.
UPRIGHT AND HORIZONTAL,

FOR

Electric, Mining and Manufacturing

H- Easy working gates. High percentage and even

—Z5 speed at fall and part capacity. Equally adapted to~~
higb and low be^ids, Larse nnmber of sizes and
Btyles. Send for descriptive pamphlet to

THE JAMES LEFFEL & 00.
SPRINGFIELD,

OHIO.
OR 110 LIBERTY ST..
NEW YORK CITY.

ELECTRICAL WOOD.

i CROSS L ARMS
Teleeraph
Telephone
£leetric Light

C. H. HOLMES & CO.,
Room 410, Com'l Bid's. St. Louis. Mc.

A perfect substitute for Hard Rubber for insulating and
meclianical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thiclinesses. Can be cut, turned
or drilled into any desired shape. Will talce a very high
degree of polish, is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE QOODS CO.,

180 Summer St., Boston, Mass.

incanilescent Lamp Go,,
1 91 2-19 14 Olive Street, St. Louis, Mo.,

MAMUFACTUKEBS OF

IHCAHDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send us a trial order. Satisfaction Guaranteed.

^XLlry ^VCA.XLixfact'ux-ex-is of JE*xx.Tr& Ooppeir Texupeirec;! for

Brnsh Copper, Commutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Offloe and Factory, NORTH EAST, PA.
ra»t*TO S.l«>« ffflcp. 35 'Brnn.lwv UE^Ilf TOBK.

Western Sales Office, 225 Dearliorn St., CHICAGO.
Nnrth XD-esfem Salon Agont. G. yHT. 'Willl°ms. DETROIT. MICH.

HOI-IiIES, BOOTH <& HAYDEKS,
FACTORIES: WATERBTTRY, CONIT.

MAHUFACTVBERS OF

BARZ: AND INSUXaATJESD TTITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K, K," LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINO.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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C. 8c C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over ll»,000 Motors in nctnal operation.

s^.A.Kr oxjt:fitss.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment 01 Machine Shops, Print"

ing Offices, Factories and Entire
Buildings with Electric Power.

HEW ENGLiHD OFFICE, 63 Oliver St., BOSTON. PHIL4DELPBIA OFFICE, 38 S. Fonrtli St. CHICAGO OFFICE, Phoenix Building.

C. & C. ELECTRIC MOTOR CO.,
402 AND 404 GREENWICH ST.,

Correspondence regarding Underground and Overhead Cables,

Insulated Wires, Electric Lights, Telegraph Instruments, House Goods,

and other electrical apparatus solicited. Our new Illustrated General

Catalogue will be furnished to the trade on application.

WESTERN ELECTRIC COMPANY,
CHICAGO, NKW YORK, IrONDOUT, ABfXWEBP, B£RLrlX, FABIS.

STANDARD ELECTRICAL WORKS, Agents, CINCINNATI, OHIO.

The New American Turbine Water Wheel.
PAETIOUIAELT ADAPTED TO DEIVINa

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gite, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

CCUn fOR PATAI nPili- Illustrating various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, O.
SUCCESSORS TO

STOUT, 1IIII.I.S & TEMPIiE,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic o)

the Past, that vanishes before the new

^'Triple" Carbon Lamp
ADAPTED FOR iLL Di? OR ALL HIGHT LIGHTING.

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES , SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Sbnd Foii Further Pabtkulaks to the

SPERRY ELECTRIC CO.,

19S to eo7
0A9IAL ST.,

CHICAGO.

SPEAKIN& TUBES and WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS,

W. R. OSTRANDER & CO.,
2 1 . 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave., Brcwklyn, N. V.

t^^ Send for New Catalogue, out August 1st.

'"'EMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

H£inviff SBRffRDI

i^lfs^liiiSlialiiiv a.

EX.ECTRICAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE GATALOailK-
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THE EVANS SYSTEM of DRIVING DYNAMOS
(STATION OP THE NOKTH A.TTI1EBORO STKAV AXU ELECTBIC CO.)
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Over 3,000-K. F. jA-lrea-dy in Operation.

Send [or Cataiogne "D" to THE EVANS FRICTION CDNE C0.| 85 Water Street, BOSTON .

THE ELEKTRON MFG. CO.,
79 and 81 Washington Street, Brooklyn, INI. Y.

-MAMUFACTUKERS OF-

Perret Electric MotorsiDinBinos
LAMIXATED FIELD MAGNETS, HIGH EFFICIENC'E',

LOW SPEED, FULL POWER.
Motors of any sis i for any ruvpnse. Factories equipped throuqhout with Electric tower.

Isolated Plants for Incandescent Electric Lighting.

Perret 20 H. P. Motor, ?peed 550. Weijht 1,800 Ills.

3 ESIiXillSra- .A-GZEISTTS:
CHICAGO. ILL., C. M. Barclay, 205 Canal SI. BALTIMORE. MD., W. W. Donaldson, 21 5 N. Calvert St.

WASHINGTON, D. C, J. U. Burkett & Co., 1409 N. Y. Ave. ST. PAUL. MINN.. F. J. Renz, 327 Minnesota St.

NEW ORLEANS. LA.. George Baquie, 140 Gravier St. PHILADELPHIA, PA.. Cleverly Electrical Works, 1018 Clieslnut St.

SOFT AS LEAD.

Cotton Wound Magnet Wire.

"Xrx ^ Sample.
-^vd:ain.\:Lfa,ct-u.r£d. "b3r-

JJOHN A. ROEBLING'S SONS CO.
TRENTON, N. J.

WAREHOUSE, 171 and 173 LAKE STREET, - - CHICAGO.
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THE BUTLER HARD RUBBER CO.,
33 IVfforcer Stroet, IDTo-w

- PeSISESI^ HIIPEKIOR AUVANTAOES I>' THE IIANCrACTDBE OF -

Especially in articles adapted to electrical industries, liaving obtained the sole right to manufactureHASDRUBBER under the valuable Patents granted to WILLIAIU KIEL.
All operations of sawing, cutting, turning and polishing our netv standards of

SHE ET ROD AND TUBING ^^^ ^® performed with a large reduction in the wear and tear of tools, and considerable saving of labor.*^^^f * -^^ •^ •-»» "^ ^^ h^ « ^^ Our new standards are of a richer black throug-hout. not subject to change in color, are tougher andmore flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
Sttll remain the most satisfactory and cheapest in the market, nneqnaled for strensth, duraliility, insulation and reslstanee to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANDFACTDRBD.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOB ISAIiB BT THK CCNTBAI. BI,ECTBIC CO., CH1GA«0.

-TT^gT' A "FiXjTFJTTIB'n 186V.

FRANKLIN S. CARTER,
)

CHAS. M. WILKINS. ' TrJlDINB as
E. WARD WILKINS.

) PARTRICK 8c CARTER,
MANUFACTURERS OF AMD DEALERS IN EVERY DESCRIPTION OF

EMectrical Hxxpplie^.
I^OliE PBOPRIKTOB8 OV THK

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST CALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Supplies for Hotel and Honse Wort 1 1 4 S. Second St., Philadelphia, Pa.
Catalogues and Discount Sheets will be sent to those in the trade upon receipt of application and business card.

THE STANDARD GARDON CO.,
CLEVELAND,

OHIO.
Manufacturers of Klectric Light Carbons and^Battery Material.

ELECTRICAL WORDS, TERMS \ PHRASES.
656 Pages. 397 Illustrations. Cloth Binding. Price, postage prepaid, to any part of the world, $2.50.

TMa Dictionary 'ncludes close upon 2,500 distinct Words, Terms or Phrases. Eacti

of the great classes or divisions of electrical Investigation or utilization comes under
careful and exhaustive treatment. For some reasons It deserves rather to be
called an Encyclopedia than a dictionary.

The Scheme of Treatment Is as follows

:

Ist. The words, terms and phrases are Invariably followed by a short, concise

definition, giving the sense in which they are correctly employed.

2d. A general statement then follows of the Principles of Electrical Science on
which the definition Is founded.

3d. When, from the complexity of the apparatus, or from other considerations,
it has been thought desirable to do so, an Illustration or Diagram of the apparatus is

given.
4th. To facilitate studv, an elaborate system of Cross References has been adopted

so that it is as easy to find the definitions as the words, and aliases are readily detected
and traced.

In applying these rules great care has been exercised to secure CLEARNESS, to the
end that while the definitions and explanations shall be SATISFACTORY TO THE
EXPERT ELECTRICIAN, they shall also be SIMPLE AND INTELLIGIBLE to

those who have had no training at all In electricity, or are novices In the art.

ZSImZSCTRICIAN PUBIiISHIBTG CO.,
e XjA-iEKL^iaipja :BTJiXji>ija-o, ------ o^icaoo. HjI^ujoici.

DERIVATION OF PRACTICAL ELECTRICAL ONITS.
By I-tei'T. F. B. B.vpt and Prok H. S. Cariiaet.

This is a very handsome book of 6o pages, printed on fine lieavy paper, with neat cloth binding. It contains Por-

traits and Bkjcraimiies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Founil.

ELECTRICIAN PUBLISHING CO, - 6 Lakeside Building, Chicago, 111
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TRADE MARK.

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in ZSverytbing XSIaZSCTRICAIa.

n«m,gj>mm SOUTHERN ElEGTMCM. SilPPLrCO.,»m.ST.UIUIS,MO,

BERNSTEIN ELECTRIC CO.

INCANDESCENT LAMPS
FOK

ARC-LIGHT CIRCUITS.

SIMPLE. BELIABLE. DTTKABLE.

The only safe socket for series lamps, and the only

socket having Insulating material for the outside

parts. Send for Illustrated Catalogue.

^ 620 ATLANTIC AVENUE,

CHICAGO OFFICE, 190 Fifth Ave.. GEORGE CUTTER, Agent.

Barnes' New Sensitive Drill
Speedi from to 1600 revolutions without stopping the machine or shifting beits. *if

This new sensitive drill embodies
principles not found in other tools of
its class, is simpler in coiislriiction

and more effective in operation than
auy sensitive drill in the market.
The speed of the drill spiiidle can

be increased or dhninishcd in~
stautljff or the moi ion Tfvcrsed,
without stopping the machine or
shifting belts.

Nore or less driviiiff power
can be applied to the drill spindle, as

the size of the drill or the nature of
the work may demand.
We claim, for this drill superiority

both in simplicity of construction,

which renders it less liable to derane-e-

nient, and in effectiveness of opera-
tion, on account of the variation of
speed and power being so completely
under the control of the operator,
whereby all the adjustments are made
with the least possible loss of time.
It is smooth and almost noiseless in
operation, and entirely free from the
vibratory motion commonly found in

drills of this class, where the spindle
is driven by belt.

Sold subject to trial, with single or
multiple spindle. Send for Catalogue.

W. F. & Jno. Barnes Co.
ROCKFORD, ILL.

AddrefP. No. 761 Euby Street,

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPICCIAliTIES:—Armington & Sime Engines, Steel Boilers, Standard Rockinp and Sheffield

Grates, Lowe Heater, Hoppes Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

PRIMARY BATTERIES
For Household, Experimental, Scientific

and other Purposes.

JAMES H. MASON,
MAWDFACTDRINGt ELECTRICIAN.

Office, 63 Broadway, New York.
Factory, I I8-120 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOR
SMALL STORES.

Oioe and Domestic Ligbiing.

GREAT IMPROVEMENTS.

Guaranteed as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

PRINCIPAL depot:

Chestnat St., cor. Twelfth, Philadelphia.
mm'

BRANCH HOUSES.
Nos. 767 & 769 Broadway, New York.

" 1360 & 1263 Broadway, New York. .

*' 160 Tremont Street, Boston.

" 151 & 153 Wabash Avenue, Chicago.

" 444 Fulton Street, Brooklyn.

Founded by Samuel S White in i844-

JAMES W wnnE, President.

HENRY M. LEWIS, General Manager.

J CLARENCE WHITE, Secretary

SAMUEL T. JONES, Treasurer.

Cable Address : White, Fhiladelpbia. ^^.Nov..anber,,4.t.h., 1:890,.»

Edison Mfg. Co.

,

Orange, N. J. 71

Gentlemen:

'Yours of October 16th duly received, arid sickness Tias caused

the delay in answering it. As to the Edison Laland Battery, we

have been using primary batteries to operate dental electric

pluggers and motors since 1875, and am compelled to say that the

Edison Laland Battery J^r excells^other batteries we have ever

used.

Yoiurs truly,

The S. S. White Dental Mfg. Co,
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THE REYNOLDS

iMPROVED Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record In

this field which cannot be excelled.

IT n UBEQUALED FOB ECONOMY OF FUEL. REOITliAArFT CS
KOnOH, AMD DtTRABn.TTT IN UBB.

SOUB B\_riI^DBF2S

EDW. P. ALUS & GO.
RELIANCE WORKS. MILWAUKEE, WIS.

Write for oor C^tm, :iiieK

Manufactnrers of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 M 43 SODTH JEFFERSON ST.

JOHN STEPHEIMSOIM CO.,
i_irvin-:En),

NEIV YOXtK.

STREET CARS
-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.

..EPAIREDIJ^ REWOUND^® ^ ^'

^J
'

'

*-Ko^4 "TS
'

T^
-^^r^^^^^

DV^A/NAO R^PAiR^riG^ Jobbing-^^Jones DF\OStiXCTIlICCor Cincinnati, Ohio.

None so Good, None to Equal.
T
A
N
D
E
M

MCINTOSH & SEYMOUR.
C
O
M
P
O
u
N

WESTERN POWER CONSTRUCTION CO.,
GOBBBSPOUDBHGE SOIilCITKD. 144 ADAMS ST., QHIOAGQ.
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W. N. HoBABT, Prea't. L. O. Maddux, Vice-Prea't and Treas. J. H. Eickekshopt, SnpH.
J. C. HoBABT, SecV-

THE TRIUMPH
ECONOMY, SIMPLICITY, DURABILITY, SILENCE.

i5 TO 300 HORSE-POWER. COMPODND AND YALVELESS.
9fo8t perfect reffulatlon ever obtained.

NO SMALL PARTS REQUIRING REPAIRS. NO ECCENTRICS, NO STUFFING BOXES.
NO PISION RODS. INTERNAL FRICTION A MINIMUM.

ALL PARTS INTERCHANGEABLE.

•^Krm'FiEi x«OE«. c7.A.Tr.A.x<OGk-xjsi.

Tbe engine la perfectly balanced anil self contained; all irearinff surfaces
are exceptionally large, mablns It tbe most perfect blgb speed engine bnllt.

THE TRIUMPH GOHPOOND ENGINE CO.,
SOLE BUILDERS,

21 1,213, 216 and 217 W. 2nd St., CINCINNATI, O.
FRASER & CHALMERS, Agents, Salt Lake City, Utah; Helena, Mont.

THE SCHUYLER
-£3irsTEn^ o:f-

ARC LIGHTING
CONTAINS THE FOLLOWING IMPORTANT FEATURES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof against a burn-out.

A Pure White Steady Light.

MSCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

fi^EOISTEHED.-

For 30 years the superiority of the Gonda Trade Mark Batteries has been recog-

nized all over the world In repeated triumphs over all competitors. Beware of

imitations. iVhen you buy a cell for Telephones, Call BeUs, Electric Clocks, Gas
Llghtiig, Burglar Alarms, Medical Batteries, Etc., Etc., be sure that it is marked with

the word Gonda.

The LECLANCHE BATTERY CO, NEW YORK.

Electric TraclioH Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

CoRtral Stations for Power Distriliution.

STATIONARY MOTORS.

STORAGE BATTERIES.

Executive Offices: 1 15 BROIDWAY, NEW YORK.
AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.
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Thomson-Houston Electric Co
Embodies all the Essential Requisites of a First-Glass Equipment.

THE ONLY SYSTEM FDLLY PROTECTED AGAINST LIGHTNING.

Companies desiring Centre Pole Construction should see the Indianapolis Plant, illustrated below.
Also Washington, D. C, Rochester and Brooklyn, N. Y.

Citizens' Street Railway, Indianapolis, Ind.—Thomson-Houston System.

THE THOMSON -HOUSTON PERFECTED SNOW SWEEPER
18 NOW READY FOR OEI.ITERT. IT WAS VCIED ICXCliVI^ITEL.T BV THE W^EST END COHPAMT OF BOSTON, L.AST

WINTER, AND 18 FCIiLY INDORSED BT THEH, AND OTHER COHFANIES WHO HAVE 1JH£DIT.

Illustrated and Descriptive Circulars cheerfully furnished on application atany of the following

BOSTON, CHICAGO, ST. PAUL,
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Knapp Electrical Works

PERKINS ELECTRIC LAMP CO
To Fit Any Socket, Any Candle Power,

Highest Efficiency.

GRIMSHAW WHITE CORE

BURGLAR ALARM BELLS, BUTTONS, ETC.

PORCEX-.A.IN' CXTT-OUTS,
Main and Branch Cut-Outs, Rosettes and Switches, Underwriters'

Weather Proof Wires and Line Supplies.

Write for Prices on these Specialties. Our New Catalogue for 1891 Just Out.

54 ^ 56 FRANKLIN STREET, CHICAGO.
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The demand for Bradner Hangers

is increasing daily. Every electric

lighting station should keep a sup-

ply of them on band
;
your customers

want them.

Oak Pins.

Locust Pins.

Gross-Arms.

RonDd Cedar Poles.

Octagonal Cedar Poles.

Iron Poles.

Lag Screws.

Pole Steps.

Tools.
~

Insnlators.

The secret of the popularity of Ihe

Sunbeam Lamp Is that it gives light

—not an excuse for light, but a good,

steady, SUNBEAM light — slxtepn

candle power to start with— sixteen

candle power when Its mission is half

completed—sixteen candle power at the

journey's end.

Would not come on if you used ''SHIELD BRAKD"—the best weather-

proof and only moisture-proof line wire. TRY IT.

OUR
Stock of SHIELD BRAND
WIRE is equal to any

emergency.

WE
Carry a very large stock of

TESTING
INSTRUMENTS.

Wirt Standard

Voltmeters.

Weston Voltmeters.

Perry

Voltmeters.

Ayrton

Carpentier Voltmeters.

Cardew Voltmeters.

B. W. Ammeters.

Weston Ammeters.

A. & P. Ammeters.

Testing Sets.

As a first-class rubber insulation, and has stood tests where

all other insulations failed. Make your orders read

(< HABIRSHAW."

OUR CATALOGUE NO. 648

Should be read by all Interested in

Bells, Batteries, Annunciators, Burg-

lar Alarms, etc.

Purchasing Agents for Telegraph

and Telephone Companies will find

this catalogue of much service.

OUR CATALOGUE NO. 560

Should be read by

all interested in Elec-

tric Light or Power

Plants. KERIIETAPE.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL NIGHT ELECTRIC LlGHTl.

All other devices are crude, expensive, and unsatisfactory.

m ntia euctucwm
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

^•pp

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES,

CARDONS FOR ARC LIGHTING,

ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
m;axi'facti:bers or the

Slattern Induction Sistem of Long Distance
INCANDESCEITT LIGHTINa.

k.l>J'X3 •E'ECZI

Wood Automatically Regulating Arc Lamps and Dynamos.

WOOD ARC DYNAMO.

MAIN OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO,
PHILADELPHIA, -

PITTSBURGH,
DETROIT, MICH., -

SAN FRANCISCO, 36
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

533 Wood St.

- 67 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES :

FORT WAYNE, IND., - AND - BROOKLYN, N. Y.

WE MANDFACTDRE MOTORS
THAT ARE

GOOD ONES
IF WE DO SAY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So wait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESiaN
MOTOR on the MARKET.

The Answer Will Gome Promptly
FR09I THE

BALTIMORE, MD.,
Manufacturers of Arc and Incandescent, Motors of All Sizes.

CHAS. H. GONE, Western igent, 103 Adams Street, Room 8, Chicago, Illinois.

\ OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

GMBESfr^SHADES
eoo-

BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED, ETC.

ADAPTED TO ALL SYSTEMS.

729 BROADWAY, NEW YORK. as}f^
eia-;*S:-""'< (Con. WAVERLY PLACE), and {(ill

k%-5^ 43 SIXTH AVE,, PlTTSBUfiGH, PA. 4
'



$8 per Annum. EVERY SATURDAY. 1 O cents per Copy.

Vol. VII. CHICAGO, DECEMBER 6, 1890. No. 23

"Ajax Switches J5

In all Sizes, for any Potential,

Single, Double and Treble Pole.

SIMPLE, CHEAP, INDESTRUCTIBLE.

CORRESPONDENCE SOLICITED.

S. VAN NUIS,
74 Cortlandt Street, New York.

AreYouWorkin'
If 80, 'tis well

ELECTRIC RAILWAYS?
The Standard Underground Cable,Co., '"TuScTrlineof

Insulated Wires and Cables.
GBICAen. PITTSBUReH. arKW YORK.

THE HOLTZER-CABOT ELECTRIC CO.,
MASUFACTXJKERS OP AND DEALERS IN '

EURYTHIHG ELEGTRIOAL
SENJO FOJB SSO-PAGK CATAIiOCiCE,

111 Arch Street, BOSTON, MASS.
torniti inpuriFS. ' CLOTTER & HARRIS, Dallas, Texas.ocecMi. /ifat«(,;ca.

-^ p^^^ Seilekb Electeical Works, San Francisco, Cal.

A full line of our mannfactare can be fonnd at our A gencles.

ACNOLIA
METAL.

INDORSED BY THE UNITED STATES AND GERMAN GOVERNMENTS.

NEW YORK AND BROOKLYN BRIDGE, Bkookl\-x, Not. 7, 1890.

THE MAGNOLIA ANTI-FRIGTION METAL CO., 74 Cortland Street, New York City.

Gebtlemen:—This certities that we have had your metal in nee about sis months on the crank
pin of a four hundred and fiJty horee power Wright engine and also as pacbins rines on the piston rod
of a locomotive. In both places It has given enure satisfaction, not causliw the least tronbie.

voars very trnly. c. C. MARTIK, CMef Engineer and Supt.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

THe iDdia-Bilier ami Gntta-Ferclia Insnlating Co.

VULCANIZED INDIA-RUBBER Cables, to any
spectficatioa up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage. Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8.000 Megohms per
knot.

Cables oi High insulation

and Long Life, all millage.

WM. M. HABlRSHAW,F.C.S.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

installailons

Standard Marine
Cores to any Millage
or Specification up to

9,ooo Megohms per knot.

Two-Circuit Concen-
tric Cables, both cir-

cuits, 9,ooo Megohms pet
knot.

Navy Portables, Sh-k,
Cotton and Hemp.

Bell Wire, rubber cov-

ered, for Marine Work.

Pliable Cables, for

Search Lights.

Insulated Wires and Cables.
Tlie acknon^ledg^ed. Stanfiard. for durable and liiglt in-

snlation. Its merits proved by a record, of over quarter
of a centnary. Adapted to all electrical purposes.

j

CELEBRATED KERITE TAPE FOR mSULATINS JOINTS.

V T' Electric Light and Power,
^^7 Telegraph and Telephone,

>iO. \ \-^ Railway and all other

\,*/\ZJ Branches of Signaling^

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring in all Locations,

GEORGE B. PRESGOTT, JR., Gen. Agt., 16 Dey St., New York.

"Western Electric Co., Cbicago, III., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY.
Sole Manufacturers cf COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Tobin Bronze Kods, Sheets, and Plates.
c 1> b a

v.//Hii^i^««<^<^:

c.—Braided Cotton, sat\irat©d

CUT SHOWITJG STTLE OF DJSULATION.

a—Copper Wire. b. b.—Two Braids, saturated with Fire-Proof Insulallon.

'^Vp?^o^e^b^Ne^w\T/Bo"^ '^o?'F?rl"underwrlters. Samples lumislied upon appUcatioo. Pure Hectrlo

Copper Wire, bare and covered, of every description.

FACTORIES:
ANSONIA, CONN.u/AorDnnue I

1 9 and 21 Cliff Street, New York,
WAREROOIWb

.

-J , 33 ^^j 135 Wabash Ave., Chicago, ill.

THE MILLIKEN PATENT

ELECTRIC RAILWAY POLE.
-MASCFACTUKED BT-

No. 6& LIBERTY STREET,
NEW YORK.

i No. 59DEARBORN STREET,

I CHICACQ.
iStandai-d Side, Center and "Pnt-Off" Poles. Special Attention

Given to Insulation. Special Poles of any Beqaired
Xengtb, or to Stand any Strain Made to Order.

Adopted by all tlie Leading Roads and Recommended by the Best Engineers.

In ase In the followina; cities : KEWABK, BUFFALO, JEBfriE'S' CITT',
PATTBBSOX, TKOY, PlTTSBBBeH, HAMULTOJf, C, ETC.

Over 6,000 Ordered in the Last 3 Months.

ORDERS FOR STANDARD POLES FILLED FROM STOCK.
WRITE FOR PARTICULARS.

-O IS8S gy JAJ. SHULTZ.

1^

i
ALL LEATHER -1

ni^llli^iM IRON RODOR HINGE OLD STYLE

Kty=~LEATHER LINK AND IRON ROO SELT

yrkm R0PETRAN5MISSION 5UPER5EOE5

'

YOUR POWER.
YOUR BELTS.
YOUR MONEY.

BY COVERING YOUR PULLEYS WITH

SHULTZ PATENT
LEATHER PUILEV COVERING.

^ Ol
Deui

mi
ieltiHgis
TANNED o^ the;
SURFACES ONLY.
INTERIOR IS

RAWHIDE
THE QNLV PERFECT BQ.T

HADE. NO 5LIPPIN!

.^ OR LOST MOTION
r [F'ftWHlDEiAGELEATriER-

dPigkerLeather-

t!T>, xT^tiTTQ.niil Summer St., Boston, Mass ; 22S Pearl St., Hew York "Ity. | C4 I •.•Jc Uii
BRA^CUt,s.-j j.^i,^->Pbir<i Si., Philadelphia, Pa. : 60 W. Monroe St., chlcaKo.

I
01 LUUId) HI.Ui
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THE THOMSON-HOUSTON ELECTRIC CO.,
JLrc and Incandescent us^Michi^an lle'l'ciitcAGo, iix. £lectric Railway

^^ 115 Broadway, New York, N. Y. ^^
Tn«r»+.T»i*» ^^5 ^- **'' s*-' ciNciNN-ATi, Ohio. T!nTi'i'nTn<kii'fflXtSl^ liX it^ N. Y. Life Ins. Bldg., Kansas City, Mo. .KilJ[UipiIieil.Ii.

_ , T_j» A J.
n 5 N. 3d St., St. Loujs, Mo.

Ijignxing .A.ppara'tns. 15 First st., san fbancisco, cai. Electric lHotiors*

THE ONWARD MARCH!
Some Facts in Electric Lighting.

No. of Companies using Thomson'Houston Arc Apparatus, Jan. 1, '90 516

No. of Companies using Thomson-'Houston Arc Apparatus, July 1, '90 587

Increase 6 months, ending July 1, '90 71

Total No. of Arc Lamps of Thomson^Houston Manufacture in use in Central

Stations, Jan. 1, '90 68,203

Total No. of Arc Lamps of Thomson^Houston Manufacture in use in Central

Stations. July 1, '90 79,387

Increase 6 months, ending July 1, '90 11,184

No. of Co.'s using Thomson-'Houston Incandescent Apparatus, Jan. 1 , '90 337

No. of Co.'s using Thomson^Houston Incandescent Apparatus, July 1, '90 436

Increase 6 months, ending July 1, '90 99

Total No. of Thomson^Houston Incandescent Lights in use in Central

Stations, Jan. 1, '90 281,655

Total No. of Thomson-Houston Incandescent Lights in use in Central

Stations, July 1, '90 408,615

Increase 6 months, ending July 1, '90 126,960

There are also in the United States Isolated Plants using in the aggregate

20,000 Thomson"Houston Arc Lamps,

and over 100,000 Thomson-Houston Incandescent Lamps.

ELECTRIC RAILWAYS.
Roads in Operation, July 1, 1890 80

Number of Motor Cars 1,069

Roads under Construction, July 1, 1890 48

Number of Motor Cars 408

GrX'ftXl.Cl T7ot£tl-
Number of Roads 123 Number of Motor Cars 1,477

Total Length of Track (in miles) 897
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

XX

xli

xxli

XV
i

xvlii

Iv

xvl

Accumulator Co
Abendroth & Root Mfp. Co .

.

Alexandp^, Birney & Chapin

.

AUls, E.P. &Co
American Elect'ical Works. .

Ans^nia Brass &CoppeiCo..
Auonatic Switch Co vli

Baggot, E xvi

Bain, Foree xii.xvi

Ball Eagine Co xsii

Barnes, W. F. & Jno xsl

Barton, Geo. P
Baxter Electric Motor Co xx
Bernstein Electric Co xxi

Bleckert. & Nelson xvii

Brush Electric Co xxvii

Bubier Publishing Co xvl

Bunnell & Co.. J. H
Butler Hard Rubber Co xx
C.B. &Q. R. R
C. &. C. Electric Motor Co.

.

C. & N. W. R. R. Co
Central Electric Co
Chicago E'ectric Club
Cleverly Electrical Works. .

.

CM. &St. P. R. R. Co....
Colburn& Co., I. W
ColumblalncandescentLampCo xvli

Connecticut Motor Co
Consolidated Electric Storage

Co xxvlii

Continental Dynamo Co iv

Cowles Electric Smelting and
Aluminum Co xvi

Crocker-Wheeler Motor Co. . . xv
Crosby Electric Co iv

Curtis Regulator Co _

Day s Kerite Insulation i

Dayton Globe Iron Works Co.xviii

Delany, P. B xv
Eastern Electric Cable Co xv
Eddy. Henry C xv
Edison Mfg. Co sxl

Edison General Electric Co.,

—

Lighting Dept vlii

Edison General Electric Co.,—
Lamp Dept i

Electric Construction & Sup. Co iv

Electrician Publishing Comp'y
Electrical Supply Co xxvi

Elektron Mfg. Co xix

Empire City Electric Co xvili

Empire China Works xvi

Eureka Tempered Copper Co. . xvii

Evans Friction Cone Co xix

Fibrone Mfg. Co xv
Fletcher &FletcherEleciricCo xvi

Forest City Electric Works vii

Fort Wayne Electric Co xxviii

Gibson Co., W. D iv

Globe Carbon Co xvii

Great Western ElectricSup. Co. v
Greeley & Co., E. S siv

Harmount, G. A vli

Hawkeye Electric Mfg. Co iv

Hazelton Tripod Boiler Co. . . xvi

Heisler Electric Light Co svi

Hill Clutch Works xxii

Holmes, Booth & Haydens xvii

HoUzer-Cabot Electric Co 1

Humphrey, H. H
Illinois Electiic Material Co— xiv

India Rubber & Gatta Percha
Insulating Co i

Interior Conduit&InsulationCo . xiv

Ireson, Chas. L
Jewell Belting Co xv
Jones Bro3. Electric Co xsii

Knapp Electrical Works xxv
Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co xxiii

Leffel&Co., Jas xvii

McLaughlin, James xvi

Magnolia Anti-PrictionMetal Co I

Mason, James H xsl
Maiiken&Co i

Monitor Electric Co vii

Munsell & Co., Eug xv
Munson Belting Co., Chas xiv

National Carbon Co. iv

National Electric Mfg. Co x
NorthwestThomson-HoustonCo. vi

Noye Mfg. Co.. Jno. T xxi

N. Y. Belting & Packing Co.. .

Okonlte Co xv
Ostrander&Co., W. R xviil

Page Belting Co
Paiste, H. T xiv
Peckham Street-Car Wheel &

Axle Co vii

Partrick & Carter xx
Phillips Electrical Works, E. F xv
PhoeMx Glass Co
Pittsburgh Sheet Metal Tool
Co xiv

Pond Engineering Co xxi
Powell Co., Wm
Queen & Co xv
Roeblings' Sons Co., Jno. A.. . xix
Sawyer-Man Electric Co xiil

Schleren & Co., Chas. A xiv
Sclmiiedbarenguss Furnace Co. .xvi

Schoverllng, A xxli

Schuyler Electric Co xxiii

Shultz Belting Co i

Southern Electrical Supply Co. xxi
Sperry Electric Co xvlli

Standard Electrical Works ... xv
Standard Paint Co xiv

Standard Ui dergmund Cable Co. i

S andard Carbon Co xx
Stanley & H-jH xiv

S^ar Electrlx Co ix

Stephenson & Co., Jno xsii

Stiti", E. D. & Co
Stiles, W. A XV
Stilwell & BierceMfg. C '. xvi, xvii

St. Louis Electrical Supply Co. xvi
Taussig, S xvi
TaylorMfg.Co xxiii

Thomson-Houston Electric Co.
Ligbting department ii

Thomson-Houston Electric Co.,

Railway department xxiv
Triumph Compound Engine Co xxiii

Turner Brass Works xv
Uoion Hardware Co xiv

United Electric Traction Co xxiii

United States Electric Lighting
Co xiii

VanNuis C. S i

Wanted xv
Wes^^ro Electr'c Co xviil

Westinghouse Electric and Mfg.
Co xiii

Weston Eltctrical lostrtmient

Co xiv
WoUeDsak, J. P iv

Wood bridge & Turner xv

CLI^SSIFIED LIST.

A«*^ainalatoTS.
Bmsti Electric Co.
(JonBolidated Electric Storage Co

Alnmtiiiiiii.
Cowlea Electric Smelting & Befin-
Ing Co.

SchmledbarengaaB Fnrnace Co.

Anniuieiators.
Central Electric Co,
Empire CityElectrlc Co.
Fletcher & Fletcber Electric Co.
GreatWestern Electric Supply Co.
Gceeley & Co. E. S.

Holtzer-Cabot Electric Co.
Jones Bros. Eleciric Co.
Knapp Electrical Worka.
Monitor Electric Co.
OBtrander & Co. W, R.,
Partrick & Carter.
Standard Blectrlcal Works-
Stanley & Hall.
Weetern Electric Co.

Anti Friction Metal.
Tha Magnolia Anti-FricUon Metal
Co.

Turner Bra^s Works.
Arc lismps.

BrtxBh Electric Co.
Electric Conatrnction & Sapply Co
Foree Bain.
Port Wayne Electric Co.
Hawkeye Electric Co.
McLanghlin, Jas.
Northwest Thomeon-Bouston Co.
Schuyler Electric Co.
Sperry Elec'ric Co.
ThomBOD-Hoaston Electric Co.
Westlnghoase Electric Co.
Western Electric Co.

Batteries.
Babler Publishing Co.
Bunnell & Co.. J. H
Central Electric Co.
Crosby Electiic Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Sapply Co.
Jones Bros. Electric Co.
Law Telephone Co,'
Leclanche Hattery Co.
Masou, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,ueen & Co.
bchbverling, A.
Sonthem Electrical Supply Co.
StarElectrixCo.
St. Louis Electrical Supply Co.
Standard Electncal WorKs.
Stan'ey AHall.
Western Electric Co.

Uattery Jarsi.
Butler Hard Robber Co.
Central Electric Co.
Eiecfrical Supp'y Co.
Holizer-Cibot Electric Co-
Parcrick & Carter.
Queen & Co,
htanley & Hall.
Western Electric Co,

Bella, Electric.
Central Electric Co.
Empire Citv Electric Co.
Fletchpr & Fletcher Electric Co.
Great Western BlectrlcSupply Co.
Greeley & Co., E. S..
Knapp Electrical Works.
MonlLor Electric Co,
W. R. OatranOer & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St, Louis Electrical Supply Co.
Standard Electrical Works.
Stanley & Hall.
WoUeneak, J. P.
Western Electric Co,

Bells, Masneto.
Central Electric Co,
Empire City Electric Co.
GreeleY&Co-.E. S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works,
Stanley & Hall.
Star Electrii Co.
Western Electric Co.

Beltiner.
Evans Friction Cone Co.
Ireeon, Chas. L,

Rpltine—continued.
Jewell Belting Co,
Chas. Munson Belting Co,
Ma^on. James H._
N. Y. Beltlne & Packing Co
PaeeBeltine Co.
Schieren & Co.. Chas. A.
Shultz Ueltlnt; Co.

Boil«>rs.
Abfudroth A RootMfe. Co,
Hazelton Tripod Boiler Co.

Bonka Rlect'-ical.
Electrician Fublisbing Co.

Bnrslar Alarms.
Central Electric Co.
E'ectricil ^upnly Co,
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Weetern jllectrlc Supply Co,
Greeley& Co., E. S.

Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works,
iloniior Electric Co,
Oatrander & Co., W. R.
Partiick & Carter.
Southern Elec trical Supply Co.
Standard Electrical Works.

Cables.
(See wire insulated.)

Cable £Iectr1c (See Wire Insu-
lated), <'opper,t!lhe»t andBar.
Roebllng'B sons Co., John A.
Standard Underground Cable Co.
Webiem Electric Co.

CATboDft. Points and Plates.
Brush Electric Co.
Central Electiic Co.
Elertrlcal Supply Co.
Empiro City Electric Co.
Glooe Carbon Co.
Knapp Electrical Works.
National Carbon Co.
S'andard Carbon Co.
Western Electric Co.

Cars, JGlectrIc Ballvray.
Stephenson Co., John

CIntclies. Friction.
RV\ Clutch Works.

Cunstrnctlon and Bepaira.
Bain, Foree,
Electric Construction & Supply Co.
Knapp Electrical Works.
McLaughlin, Jas.
N. W. Thomson-Houston Co.
Stifi. E. D. & Co.
Western Electric Co.

Contractors, £lectric Liglit.
Kneioe Plants and Blectric
BailwaT's.
Brash Electric Co.
Edison General Electric Co.
Elec'ric Merchandise Co.
H. H. Hum'jhrey.
McLaughlin, Jas.
Nailoual CorduitMfg. Co.
Northwest Thomson-Hoaston Co,
Pond Enginesring Co.
Sperry Electric Co.
Thomson -Houston Electric Co.
United Electric Traction Co.
Westinghimse Electric Co.
Wfsteru Electric Co.
Western Power Construction Co,
Woodbridge & Turner.

Copper Wires and Tapes.
American Electriral Works.
Aneonia Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electriral Supply Co.
(-Jrpat Weetern Electric Supply Co
Holmfls, Booth & Haydens.
Illinois Electric Material Co.
Jones Eros. Electric Co,
Knapp Electrical Works,
Monitor Electric Co.
Okonlte Co.
Phillins, Eug. F. Electrical Works.
Roebling'Sj Jno. A. Sons Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arms.
Central Electric Co.
Electrical Merchandise Co,
Electrical Supply Co.
Great Western Electric Supply Co.
Holmes, C, H. & Co.
Illinois Electric Material Co,
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Louia Electrical Supply Co.
Western Electric Co.

Cnt-nntH and SivitctieR.
Alexander, Barney & Chapin,
Central Electric Co.
Electrical Supply Co.
Electrical Merchandise Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric SupplyCo,
Greeley & Co., E. S.
Holtzer-i 'abot Electric Co.
Hlinoie Electric Material Co.
Partrick & Caiter.
Paiete, H,T.
Southern Electrical Supply Co.
St. Louie Electrical Supply Co.
StarElectrix Co.
Union Hardware Co.
Van Nuis, C. S.
We8t*rn Electric Co.

Dynamos.
Brush Electric Co.
Bain, Foree,
Colburu & Co., I. W.
Continental Dynamo Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co,
Heisler Electric Light Co.
National Electric Manufacturing Co,
Schuyler Electric Co.
Sperry Electric Co,
Thomson-Houston Electric Co.
United Electric Tracilon Co.
U. S. Eleciric Lighting Co.
Western Electric Co.
Weatinghouse Electric & Mfg. Co.

Blectrical Instrnments.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Partrick & Carter.
Queen & Co.
Star Electrlx Co.
Stiff, E. D. & Co.
Western Electric Co.
Weston Blectrlcal Instrument Co.

Electric Railvpays
EOieon General 'Electric Co.
Tbomson-Houston Electric Co.
United Electric Traction Co.
Wes'iDgbouae Electric & Mfg. Co.
Woodbridge & Turner.

Electroliers and Combina-
tion Fixtures.
BagEOt, E.
Bleckert & Nelson.
Great Western Electric Supply Co.
Sawyer-Man Electric Co.
Thomeon-Houston Electric Co.

Electro-Platlne machines.
Brush Electric Co.
CoIburn&Co..'I. W.
Edison General Electric Co.
Thomson-Houston Electric Co.

Ensioes, Steam.
AlllB & Co., E.P.
Ball Euglue Co.
English Morse & Co.
Ide & Son, A. L
Noye Mfg. Co., Jno. T.
Taylor ManufactUTlng Co.
Trumph Compound Engine Co.
Western Power Cv^nstruction Co.

Fire Alarms.
Electrical Supply Co.
Knapp E ectrical Works.
Partrick & Carter.
Stiff, E. D. & Co.
Western Electric Co.

Friction Cones.
Evans Friction Cone Co.

Cias Llebtlne Fiectric.
Cleverly Electrical Works.
Electrical SupplyCo.
Knapo Eltclrical Works.
Partrick & Carter.
Western Electric Co,
WoUeneak, J. F.

€r«^neral Electrical Snpplies.
Alesander, Barney & Chapin.
American Electrical Works.
Aneonia Brass & Copper Co.
Automatic Switch Co.
Brush Electric Co,
Central Electric Co.
Cleverly Electrical Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
GreatWestern Electric Supply Co.
Greple7&Co.,E. 8.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works,
Monitor Electric Co.
Northwest Thomson-Houston Co.
Obonite Co.
O-'-trander & Co.,W. R.
Partrick *fc Carter.
Southern Electrical Supply Co.
Stanley & Hall.
Star ElectrisCo.
St. Louis Electrical Supply Co.
Stat dard Electrical WorKS.
Stiff & Co., E. D
Turner Brasa Works.,
Thomson-Houston Electric Co,
Union Hardware Co.
VanNuis C. S.

Weatem Electric Co.
Wollensak, J. F.

eiobes and Electrical 61ass-
ware.
Great Western Electric Supply Co,
Phcenix Glass Co.

Hnrd Bnbber for Electrical
Purposes.
Batler Hard Rubber Co.

InMnlators and Insnlatins
materials.
Alexander, Barney & Chapin.
Butler Hard Rubber Co.
Central Electric Co.
E'eciTlcal Supply Co.
Empire City i lectric Co.
Fibrone Mfg^, Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric SupplyCo.
Interior Condoit & Insulation Co.
Kuapp Electrical Works.
Laminar Fibre Goods Co,
Monitor Electric Co.
Munseli & Co., Eugene.
Okonlte Co.
Partrick & Cari^r.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Insalated ^Vires and Cables
Magaet Wire.
American Electrical Works.
Central Electric Co.
Day, A. G.
EaatemEIectric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Ele"trlc Material Co,
Interior Conduit & Insnlatine Co,
Interior Conduit & Insulation Co.
India Rubber & Gutta Percha Insu-
lating Co.

Jones B'os. Flef'tric Co.
Knapp Electrical Works,
Monitor Eleciric Co.
Okonlte Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louie Electrical Supply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Journal BearinfiTS.
Eureka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Braes Works.

I^amps, Incandescent.
Alexander. Barney & Chapin.
Berneteln Electric Co.
Brush Electric Co.
Central Electric Co,
Columbia IncandescentLamp Co.
Edison I-amp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E.S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co,
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.

Jjamps. Id'^ani.f^SGent—Con t(*

Southern Electrical Supply Co.
St. l/ouls Electrical Supply Co
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

Ijnthes snd machine Tools.
W. F. & John Barnes Co.

masrnet Wire.
(See insulated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.
Partrick & Carter.

mica.
Eug. Mnneell & Co.

mining Apparatus, Electric,
Bain. Foree.
Sperry Electric Co.
Edison General Electric Co,
Thomaon-Honeton islectric Co.
Westlnghouee Electric & Mfg. Co.

motors.
Bain Foree.
Brash Electric Co.
Baxter Electric Motor Co.
Conuectif^ut Motor Co.
Crocker-Wheeler Motor Co.
c. & C. Electric Motor Co.
Edison General Electric Co.
EltfktroE Manufacturing Co.
P'ort Wayne Electric Co.
Hawbeye Electric Mfg. Co.
Sperry Electric Co.
Thomsnn-Honston Electric Co.
U. S. Electric Lighting Co,
United E ectric Traction Co.
Weatinghouse Electric & Mfg. Co.

Oils.
Taussig, S.

Oil Cnps apd Brass Goods.
Powell Co., Wm.

Patent Solicitors.
Brown, Frank P.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Great Western Electric Supply Co
Holmes C. H. &Co.
Illinois Electric Material Co.
Standard Electrical Works.
Sonthem Electrical Supply Co.
St Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Great Western'iSlectric Supply Co.
Holmes C. H. & Co.
Illinois E'ectric Material Co.
Milllken & Co.

Pnbiishers Klcctrlcal.
Electrician Publishing Co.

Posh. Buttons.
Central Electric Co.
Electri'-al Siipply Co.
Fletcher & Fletcher Fiectric Co.
GreatWestern Electric SupplyCo.
Blinois Electric Material Co.
Knapp Elec'rical Works.
Partrick & Carter.
Sfandard E. ectrical Works.
Union Hardware Co.
Western Electric Co.

BailTFays Electric.
iSee electric railways.)

Speakins Tubes,
Central Electric Co.
Electrical Snpoly Co.
Jones Bros. Electric Co.
Knapp Electrical Worto.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co.
WoUeneak J. F.

Speed Indicators.
Queen & Co.

Sprioss.
Gibson Co., W. D.

Tapes, Insulatine-
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edifion General Co., Wire Dept.
Electrical Supply Co.
Great Western Electric Supply Co.
India Rubber & Gutta Percha In-
sulating Co.

niinois Electric Material Co.
Otonlte Co.
Western Electric Co.

Telegrraph Apparatus.
Bunnell & Co,. J. H.
Central Electric Co.
Electrical Supply Co.
Empire City aipctric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.

Jones Bros. Electric Co.
ICnapp Electrical Works.
Monitor EJectrlc Co.
Partrick & Carter.
Standard Electrical Works.
Western Electric Co.
Writlng Telegraph Co,

Telephoitps, Kl«*c«rle,
Standard Electrical Works.
Western Electric Co.

Test Tnstmnients.
Bain, Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.
Knapp Electrical Works.
Queen & Co.
Western Electrio Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
fdlpon General Electric Co.
Peckham Street-CaiWheel&AileCo.
Stephenson Co , Jno.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghouse Electric & Mfg. Co-

Tut bin** Wheels.
Dayton Globe Iron Works.
Leffel & Co., James.
Stilwell & Bierce Mfg. Co.

Wire, Bare.
American Electriral Worts.
Ansonia Brass & Copper Co.
Central Electric Co.
Electrical Supply Co,
Electric Merchandise Co.
Holmes, Booth & Haydens.

I

Illinois Electric Material Co.
Knapp Electrical Works.
PartricK & Carter.
Roebling's Sons, Jno. A. Co.

[ Western Electric Co.
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-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS ahd BATTERY MATERIAL.

Electric Specialties.
WB MAKE

Electric Supplies Under Contract.

THE WM. D. GIBSON CO.,
NO, 63 NORTH JEFFERSON STREET,

MANUFACTURERS OF SPRINGS.

Springs for Electrical Macliinery a Specialty.

Trolley Springs for Electrical Railroads Made to Order.

Also Car Seat Springs.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use 6}4, 8 or 10 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY GO.

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEN CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ON'LT A SMALL QUANTITY OP PCTRE WATER NECESSARY TO OHARQB IT.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT,

PORTABLE.

Crosby

Electric
Co'^P""^*

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MADE IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR ^ISSrA^^^S MEDICAL USES

For Ctrcnlars and Price Libte apply to Principal Office

CROSBY ELECTRIC CO.,
87 and 89 South Fifth Avenae, • DTEW YORK.

CONTINENTAL DYNAMO CO.

DYNAMOS AND MOTORS,

e.
o
3

MANlIFACTlIIlEns OF

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, P ower and Metallurgical Purposes.

ADVAXTAfciEB CEiAUIED:--!. Holldlty of Constrnctlon, tosether wllh good
workmaneliip, therefore emootb-ninnlng and durable, a. Covered Structure, therefore pro-

tection from external injury. 3. Parlti Constructed (Separately, therefore all easily re-

movable and acceselble for attention or repair. 4. Automatio I*ubricatlon, JonrnalB
rnnnlne In oil. therefore waetea no oil and reonlies little attention. 5. Current Generated
with Least Stparklng, therefore email wear of brnsbes and commutator. O. NoScatterlBR
of lilneH of Force, therefore high elliclency and no attraction of pieces of iron, and no mag-
netizing of wfttchee and compaesee.

AGEIXXS: BOSTOiV, Mass., Holtzer-Cabot Electric Co., Ill Arch St.—

'WII,KE!>IIt'ARRIi:, Pa., A. C.Robertson & Co., 51 W.Marliet St.—BA1.XIMOKE,
Md. Electric Construction & Mfg. Co., io8 N. Eutaw St.—AUCJI/SXA. Ga., W.Edward
Plait 70S Broad St.—ATLAlVXA, Ga., Jos. S. Cook & Co., S W. Wall St.—FOKX
WOKXH.Tex.. I. |. Harrell.—CI>EVE1,AJ\I>. O., Cleveland Electrical Mfg. Co.. 832

Sheriff St.—DEXItOIX, Mich.. Marl<le Engineering Co.. 133 Jefferson Ave.-SX. rAUl.,
Minn,, C. J. Thomson. 320 Roberts St—W(ASHTIl.LE, Tenn., J. W. Braid, 207 Union St.

0EI^VK:B, Col., L. C. Rice, 1762 Blake St.
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Makers of theCioicest 'ElectricarSapplies.

ELECTRIC SHADES
IK liARGE VARIETY.

OPAL SHADES,
ETCHED SHADES,

OPALESCENT SHADES,
COLORED SHADES,

FINE LINE OF

ELECTRIC AND COMBINATION

ALL ARTISTIC TASTES.

IMPROVED LAMP-CORD ADJUSTER.

WE HAVE THE MOST RELIABLE

SAFETY DEYI6ES,
MAIN CUT-OUTS,

BRANCH C UT- O UTS,
WOOD ROSETTES,

HORSESHOE CUT-OUTS,
PORCELAIN ROSETTES,

FUSIBLE PLUGS.

TFRV l_r^ CDt-I

WHAT COULD BE SIMPLER OR NEATER?

The Wire that gives

The Highest Line Insulation,

SIMPLEX
The Wire that Pays Best

^ In the Long Run.

Why not use the Best?
We sell it entirely on its merits.

INSULATORS
Of All Patterns and Sizes

in Quantity.

TAPE,
FIBRE,
HARD RUBBER.

GOOD FIGURES ON INSULATORS.

SELF-BINDIKG CLEAT.

You draw the Wires Taut,
This keeps them so.

DO YOUR CEILINGS BLACKEN?

WHY DON'T ^OU TT8E THE ONL.'S'

PKACnCAIi CUBE:

Cutter's E. L. Insulator,

It keeps your ceilings clean, looks well,

and gives high insulation.

INCANDESCENT

LAMP CORD,

ALiI. SIZES

COTTON OR SILK.

ALL OF OUR

SOCKET BUSMINGS
—AND—

MUBBEB TUBING.

A SINGLE TRIAL WILL PROVE

IT TO YOU.

For the Choicest Goods at the Lowest Prices, Remember Our Address.
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IMMENSE STOCK!!
BOTTOM PRICES!!

Electrical Supplies
OF ALL KINDS.-

THOMSON-HOUSTON

403 c&? 405 Sn=tT ES'Sr JS^F.p - fSI?.

OUR POIiIClT:

First Class Goods, Small Margins and Quick Delivery.

Grimshaw White Gore,

Holmes, Booth & Hayden's 'X. K."

Underwriters' Line Wire & Mapet Wires.

FULL LINE OF PORCELAIN GOODS.

"ELECTRIC BLOCK
, sibley street, ST. PAUL,
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK.

—— EQUIPPED WITH^

'Peckhani's Patent" Interchangeable Wheels, Safety Life Guards, Track
Brakes, Ice and Snow Scraper, Pendulum Motor,

Hangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For Descriptive Circalars, Price liists and Testimonials, Apply to

m PECKHAM STREET CAR WHEEL& AXLE CO., l^T^olZ:

Automatic Switch Co.,
No. 8 KEYSER BUILDING,

BALTIMORE, MD., U.S. A.

SoleMaiifactnrersoftlie

m
AUTOMATIC SWITCH.

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEND FOB CATJiXOeVE.

G. A. HARMOUNT,
JIANAGER

MONITOR ELECTRIC CO.,
14.9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES.
WESTERN AGENT FOR

ALFRED F. MOORE
(ESTABLISHED ixlO. <

ELECTRICAL WIRES AND GABLES.
Electric Light, Annunciator and Office Wires. Incandescent and Battery ConlS; in

fact, every kind of Wire Icnown 10 the Electrical Trade.

THE FOREST

LAMP HANGER,

ADVANTAGES.

Lamps when In position snppoited entirely by

cross wire or Gal)le.

Cord is nsed only wben raising or lowering

Lamp insulated from hanger.

No strain on lamp connection.

No danger of lamp dropping by blearing or

catting of cord.

Ease of operation.

Low price.

MANUFACTURED BY

Forest City Electric M\s>.

GENEVA, O.
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[pisoN Patented Apparatus.
For Sale to all Parties in U. S.

Except for use in certain localities already exclusively licensed,

list of which will be furnished upon application.

SAMPLE PRICES.
GENERATOR. MOTOR. RATING. PRICE TO PURCHASER.

5 light,

10 light,

20 light,

45 light,

90 light.

%H.P.
% H.P.

1 H.P.
2% H P.
5 H.P.

.250 Kilowatts.

.500
1.

2.5
5. *'

$3784
$58.76
$10683
$177.02
$278.77

ABTICLES.
CATALOGUE

NUMBERS-

Price
TO PtTBCHASBR
46 PER CKKT.
OFF List.

ARTICLE.
CATALOGUE

NUMBERS.

Pjucb
to pubobaseb
45 PBB CENT.
OFF LlOT.

Standard Keyless Socket, 1
2

3
V 69

1935

181

$0,297
$0 627

$0,275
$0.1925

$0.44

$00715

Porcelain Ceiling Cut-
397

511

377

152

$0.3575

$1.2925

$12.10

Standard Key Socket,

Standard Keyless Recep-
tacle on Porcelain Base,

Attaching Plug, - - - -

Two -Ifire Branch Cut-

Porcelain Double Pole
10-light Switch, - -

Pendulum Ampere Me-
ter up to 200 Amperes,

Standard Pressure In-
$41.25
$4,125

Safety Plugs for Cut-oi
1 to 30 Lights, - -

Its,

Ground Detector, - - -

16 C. P. LAMPS lin lots of 251 44 CENTS EACH.

Write to nearest district office, or any Electrical Supply House,

or Electrical Engineering Concern.

EDISON GENERAL ELECTRIC COMPANY.
MAIN DISTRICT OFFICES:

Canadian District, Bank ofCommerce BIdg, Toronto, Can,
Central District, Rialto Bnildiny;, Chicago, 111.

Eastern District, Edison Building, Broad St., New York.
New England District, 38 Pearl Street, Boston, Ulass.

Rocky 9Ionntain District, Masonic Building, Denver, Colo.
Pacific Coast Dist., Edison Bidg., 1 IS Bash St., San Francisco, Cal.
Pacific Northwest District, Fleischner Bldg., Portland, Ore.
Soathern District, Cotton Exchange Bldg., New Orleans, I<a.



December 6, 1890 WESTERN ELECTRICIAN.

ELECTRIZ
___^ 1

^ffi^Jml 11,1

1'!^UH
s^^W

a5mwb3^B1^
J^m

x..,^ SWf;^

This week we add to our

line of Specialties a ceiling

cut-out The ''ELECTRIX"
ceiling cut-out is pronounced

by all who have used it, to

he the best thing of its class

up to date.

ARTISTICALLY DESIGNED,

EASILY WIRED,

SATISFACTORY IN OPERATION.

The Wiremen like them. Architects specify "ELECTRIX" for

fine work. Dealers say they sell like hot cakes.

Send for Samples.

i^^^^i

''ELECTBIX'' Switches

need no further introduction;

they are now on sale by deal-

ers from the Atlantic to the

Pacific.

Correspondence Invited.

X X
/ i\
\ J^ m j^W
^Vs W''^ :X

THE STAR ELEGTRIX GOMNT,
1320 Wallace St., PHILADELPHIA, PA.
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THE NATIONAL TRANSFORMER SYSTEM
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Transformer on Pole Showing National Safety Fuse Box.

COIVIPLETE

CENTRAL STATION EQUIPMENTS
Fon

LIGHT OR POWER
DI8TBIJBITTION.

OUR APPARATUS IS OF THE

HIGHEST EFFICIENCY,
MECHANICALLY AND ELECTRICALLY.

WB OCABAHTEE ITS OPERATION ASD

PROTECT OUR CUSTOMERS.

COMPLETE

DIRECT CURRENT SYSTEM
FOB

ISOL-A.TE3D
IjIC3-I3:TI3SrC3-.

NATIONAL
BAKER, BALCH & CO.. Gen'l Agts..

THOMAS WOLFE, Southwestern Agt .

LITTLE. Mcdonald & CO., Gen I Agts.,

METCALF, REEO & CO , Western Agts.,

CHAS. M.BLANCHARD, Agt.,

L. N. COX, Agt, ....

ELECTRIC MFG. CO., Eau Claire, Wi^>

Seattle. Washington.
Union Depot Hotel. Kansas City. Mo.
141 East Seneca SI., Buffalo, N. Y.

1 5 1 7 Larimer St.. Denver, Colo.
- Girard Building, Philadelphia. Pa
16 Fifth St.. S. E,, Washington, D. C.

W, N. GRAY, Special Agt., - Room 12, Chamber of Commerce, Cincinnati,

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower BIdg , 50 Broadway, N. Y. City.

NATIONAL ELECTRIC DEVELOPMENT CO., H story BIdg., 723 Market St., San Francisco, Cal.

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO,, Agts., - Winnipeg, Manitoba.

A. IRVINE, Agt., ...... Emilie Building, St, Lpuis, Mo.
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CENTRAL ELECTRIC CO.,
GENERAL DEALERS IN ELECTRICAL SUPPLIES,

INCLUDING

ELECTRICAL RAILROAD, TELEGRAPH, TELEPHONE AND
ELECTRIC LIGHT GOODS.

116 £118 FRANKLIN STREET, - - CHICAeO,

-VVU .A.'iEi.^l O^JbLJiJ-

-r-on.-

-.A.Za'33-

IMPROVED GANDEE VIRES.
These Wires are so well known to the trade that convincing

arguments are not necessary. Everybody knows what they are.

Send your orders to us when you want the greatest Moisture and

Acid-proof, or the King of Weatherproof Wires,

CENTRAL ELECTRIC CO.,
Ji6 & 118 Franklin Street, CHICAGO.

Connected by Private Wire with Postal-Telegraph Cable Company.
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u
Like Hot Cakes"

IS THE WAY IN WHICH OUR LAMPS ARE SELLING.

The Lamps ^ however, do not get HOT
When put in Circuit,

They give a soft^ white lightfor
The term of their natural lives.

They fit any Socket;—
Any Candle Tower,—
Any Voltage.

ALEXANDER, BARNEY k GHAPIN.

BENERAL ELECTRICAL SUPPLIES
P

TELEPHONE BUILDING,
20 Cortlandt Street, NEW YORK

ELECTRICAL EXPERT AND MANUFACTURER.

I have more Electric Motors in Practical

Operation in Coal Mines than all other manu-
facturers combined. They aggregate over

350 H. P. to Date.
These installations are not experimental—the
Motors are in actual service cutting coal; some
of them have been working

20 Hours Per Day
for more than one year, and during this time

not one of them has required repairing.

NO SHORT CIRCUITS.
NO BURN-OUTS.

I have secured patents on a full and com-
plete system of Mining by Electricity. Contracts

solicited.

84 Market St., CHICAGO.
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THE United States Electric Lighting Co.,

(THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, Lessees.)

IRC AND INCANDESCENT ISOLATED ELECTIIC LICHT PLANTS.

;t

More than 1000 Plants in operation in Factories, Hotels,

Office Buildings, Theaters, Etc.

MOTORS-GENERATORS
Direct Current GENERATOBS and MOTORS for aU purposes,

1-8 H. P. up to any power required, and at any
required E. M. F.

Snperior in Design and lorkmaDsbip, and Uneqaaled in Efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

GENERAL OFFICES: EQUITABLE BUILDING, - - 120 BROADWAY, NEW YORK.

INCANDESCENT

To Fit any Socket.

Excelling all others in Life,

Maintenance of Candle-
Power and Efficiency.

THE BEST IS

General Electrical Supplies

of Superior
Designs and Finish.

LAMPS
FROM 8 c. p. to ISO c. p., AND

ANY VOLTAGE.

Even Diffusion

of Light by
twisted filament.

THE CHEAPEST.

Send for our
CATALOGUE

of Aug. 1, 1890.

510-534 West 23d Street,

NEW YORK.
620 Atlantic Avenue.

BOSTON, MASS.
217 La Salle Street,

CHICAGO, ILL.
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INCANDESCENT and ARC LIGHTING

and MOTORS.
Isolated Lighting a Specialty.

H.H.HUMPHREY,
1034 Xew Tork Lire BalldlnE.

OMAHA, NEB-
Oontnctlcg 33(1

CoosultlDK ElectHcal Enfflneer.

Fittsl]ur;li Ski Mi\ Tool Co.,

H. H. HIPWELL, Prop.

MIrs. of Electric Specialties ot Every Variety,

TOOLS. DIES, Etc.

20t201f(2l](l KoliiusoD St., • Alleg;lieDy, Pa.

THE E. S. GREELEY ^ CO.,
GENERAL ELECTRICAL SUPPLIES,

5 and 7 I>KV NT.. ^'KW VORK.
ELECTRICAL MEASUREMENT '""^trated Circular

Instruments and Batteries of
the Very Highest Grade,

j)
FreclitoB tsl Conitucr. QoiUty ud Finlib, tbe

But la tte World.

Cat&loptie of standard Teet InBtrnmODte
farDislit^d upon application.

of Lamps and
Lamp

Novelties

upon

Application.

MINIATURE INCANDESCENT LAMPS.

DUST-PROOF BELLS.
Mone Genuine Without the Washer.

Stanley $c Hall,
(Formerly HAZAZER & STAJV'IiEY,)

32 and 34 Frankfort St.,

PATENT Runs more Slack than
^tRFORAT£"0 rnperforated Belts, hence

"^^^BWittt^Sf^gp. adapted to uneven power
UtW,8>^,^E' of Electric Railways and

L EATH E R B E LT I N G *^'" *^®***** Power in Gen-
eral.

CHAS. A. SCHIEREN <&; CO.,
PATENTEES AND HOLK MANUFACTUBBRS,

46 SOUTH CANAL ST., CHICAGO. ILL.
Also New York, Boston,

Pblladeliihlo.

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever ofEered. A
large variety of ranges to meet the

requirements of all kinds of work.

M for llMratei Gatalope.

ASDBESB

WESTON ELECTRICAL INSTRUMENT CO.,

114 & 116 William Street, Newark, N. J.

THE THING for Electric Railways. "CANVAS JACKET" FEEDER WIRES.
INDESTRUCTIBLE PATENT ^A7OVEl^^ INSULATION.

POLES. POLES.

ELECTRIC
LIGHT SUPPLIES

ELECTRIC
RAILWAY.

MDRRAY "v^-""- TROLLEY SWITCH.

CDSTOMERS REPORT:
''The Switch Is a complete Buccesa and we cannot see

where it can be improved. We have not had a trolley come
off at the switch point or fall to take the right way.'*

Send for descriptive circulars, THE ILLINOIS ELECTRIC IVIATERIAL CO., 339-341 Rookery Bidg., CHICAGO.

THE TUBES OF THE INTERIOR CONDUITS INSULATION CO.
|a|vpf«|f*|« nn fcl nil ITn( indorsed by the leading Electricians, Electric

INItnlUK uUNUUIIuJ -'^^ companies, Wiring Contractors, Arcliitects,

ARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMEIfTS.
A simple solution of the "Wiring Problem for Public Buildings, Residences,

Factories, Station Work, Cars, Underground Feeders, and
in all places where Insulation is required.

' ( Builders and Board of Fire Underwriters.

UNDERGROUND CONDUITSl^ne^rnrsst^^^^^^^^^
For CSLtalogu-e, Frice List and. C3-erioral Inforro-ation, JLtlclress

INTERIOR CONDUIT & INSULATION CO.,'^^i?AToi!o^.:,'p')'.rJ°-^-
-t:^e-

DNiDH umm EO,

PUSH-BOTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

PAisTE pr.r; cut-out
ROS^TE.

DODBLE POLED.

CAP EASILY DETACHED.

ARTISTICALLY DESIGNED.

CRARlfSMUNSON.f'REsr.

fBflNKQMOSSfSECr MflEAS.

A contact of 10 amp. is guar-
anteed between cap contact
arms and binding strips on base
block.

H.T. PAISTE, I2th and Market Sis., Philadelphia, Pa.

Kept in Stock and tor Sale by k\\ Prom^ent z:cini,;<j Mouses.

Patented.

PlTTSBUI^GH . (Ct^^rfcf^lTk'iVS^ SanFf(ANGISGO.

I^\/Y0RK. ^Ljll:!:^ IV^Vi New Orleans.

r 28.30.32,34 & 36. S. CANAL SI.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST

!

LY BY

The Standard Paint Co.,
NEWTORK, N.T. 59 JffiAIDEN LAXE.
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Assembling Room, Western Electric

Company's Factory, Ctiicago.

The accompanying cut gives a view of the

assembling room of the Western Electric com-
pany's Chicago factory. It is located on the

first floor of the south wing and is 90 by 210

feet. It is well lighted and admirably adapted
to the requirements of this department. Ad-
joining it is a store room, in which the several

parts of the dynamos as they are turned out of

the factory are placed until required in the as-

sembling room. By this arrangement the floor

is not encumbered and more space can be
utilized than if the parts of the dynamos were
sent to this room direct from the factory. In

addition to this advantage there is not so much

Chicago Telephone Company.
Several changes in the executive staff of the

Chicago Telephone company were announced
last week. A new office was created, that of

general superintendent, and Charles H. Wilson
was appointed to the position. Mr. Wilson has
been superintendent of the company for some
time and has proved a zealous and efficient

official. He is recognized in telephone circles

as a capable and energetic telephone man in the

management of his department. In his new
position Mr. Wilson will have a better opportu-

nity to exercise his executive ability. W. E.

Bell has assumed his position as superintendent

of the A. D. T. service and W. W. Nichols has

been appointed superintendent of the telephone

the cities which have the multiple switch-board
are London, Liverpool, Manchester, Glasgow,
Berlin, Brussels, Antwerp, Copenhagen, Geneva.
In Paris the multiple system has not yet been
introduced and the service is very poor. It

sometimes takes ten or fifteen minutes to get a
connection. The government took over the tel-

ephone business about a year and a half ago,

and is planning to consolidate the branch ex-

changes in a building to be erected in the cen-
tral part of the city. The multiple system will

probably be used in the new office.

"The telephone lines in Paris," continued Mr.
Kellogg, "are all metallic circuits, in cables
placed in the sewers, and talking, when connec-
tion is finally got, is excellent.

ASSEMBLING ROOM, WESTERN ELECTRIC COMPANY S FACTORY, CHICAGO.

danger of injury to the parts as if they were
stored in the assembling room.
The room is fitted with the most approved

testing apparatus. Ten dynamos of different

sizes can be tested at the same time, putting

each under full load or varying load as the

case may require during the progress of the

test. This gives the company a capacity of

turning out machines for 100 arc and 1,000 in-

candescent lights per day. In this room is a

transmission dynamometer to determine the

commercial efficiency of the different machines.
There is also special apparatus for testing the

insulation resistance of the field magnets and
armature windings. There is a complete sys-

tem of overhead rails, with hoists and trolleys

for handling the dynamos and their several

parts while in the course of erection.

service. Mr. Nichols formerly had charge of

the electrical department of the C, B. & Q.
railroad.

Telephone Work in Europe.

M. G. Kellogg, whose name is one of the

most prominent in the list of telephone invent-

ors, has recently returned to Chicago after a

prolonged stay abroad. He has had an oppor-

tunity to see much of the telephone work which

has been done on the other side of the Atlantic.

Speaking of his observations, Mr. Kellogg said

to a representative of the Western Elec-
trician: "I find that in the telephone exchanges

in most of the large cities in Europe, the multi-

ple switch-board system is used as invented and
devised in Chicago. The apparatus was sold

and put up by American engineers. Among

"With the exception of Paris most of the tele-

phone lines are overhead, although in many
places they are placing some of the lines under-

ground. The overhead construction is superior

to what we have in America. It is not so ugly

and for that reason not so objectionable. The
poles and fixtures are of iron and are well de-

signed and constructed.

"In some places in Europe the number of tel-

ephone subscribers in proportion to the popula-

tion far exceeds the ratio in America. This is

due to the low rates charged by the government,
which own the telephone plants. In some
places the business is said to be run at a con-

siderable loss.

"In Berlin there are now about 14,000 sub-

scribers, and the rate of increase is about 300
subscribers per month."
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Manufacturing Incandescent Lamps.

The price of incandescent lamps has been re-

duced of late and, as a matter of course, manu-
facturers will now give closer attention to per-

fecting processes and devising methods through

which the producers' profits may not be lessened.

As a consequence it may be expected that the

electrical inventive genius will not be idle. The
illustration shows one of the latest attempts to

improve upon one of the processes now employed

in the lamp factory. As to its practicability the

reader is left to judge for himself.

In order to create a vacuum in an incandes-

cent lamp it is the usual practice to apply the

suction apparatus at an opening at the top of

I-IC. I. JIANUFACTURING INCANDESCENT LAMPS.

the lamp, as for instance at P in Fig. i. This

opening afterward has to be closed by sealing

the glass, a more or less expensive opera-

tion.

In the present process which is the invention

of \. Bornholdt of Erooklyii, N. Y., a lamp and
apparatus of the form shown in the illustrations

are used, and the air is removed through the

butt of the lamp. To make clear the working
of the process it will be necessary to e.xplain

the construction of the lamp: Referring first

to Fig. I it will be seen that the lamp-butt is

closed by means of a stopper. This stopper

which is shown removed and in detail in the

figure, is provided with a secondary stopper or

Fin. 2. MANUFACTURING INCANDESCENT I-AMI'S.

valve /'. The relative positions of the lamp
terminals and the valve are represented in the

plan view of the stopper, Fig. i. The advan-

tage claimed for this construction will be

understood. To e.xhaust a large number of

lamps they are placed in a specially designed

vessel. Fig. 2. This vessel or, more properly

speaking, vacuum cylinder is so fitted with

bearings at the sides that it may be readily

inverted.

After the stoppered lamps have been
arranged as shown on racks in the vessel and
the air has been withdrawn, the cylinder with

its contents is turned upside down so as to

bring the butts uppermost. This action causes

the gravity-stopper or valve ot each lamp to

drop to its seat and thus seal each lamp. Air is

now admitted to the vacuum cylinder and the

atmospheric pressure keeps the valve firmly in

place. By this process, it is claimed, a vacuum
to the desired extent may be obtained within

each lamp.

Power House at Eau Claire, Wis., De-
stroyed by Fire.

.'\bout 10 o'clock on the afternoon of Decem-
ber ist, a fire was discovered in the dynamo
room of the Eau Claire Street Railway, Light
&: Power company, and before the engines

could arrive from the city, about one and one-

half miles away, the building was completely

gutted. The origin of the fire is a mystery.

The company suffers the loss of one 1,000-light

National alternator, one Fort Wayne 800-light

alternator, one So-horse power Edison railway

generator, and two 60-light 2,000-candIe power
Brush arc machines.

Superintendent Russell has already made ar-

rangements with the National Electric Manu-
facturing company to supply current for the al-

ternating lines. This necessitated running a

feeder about 4,000 feet from the National com-
pany's factory. The work was accomplished in

four hours, and one alternator was started im-

mediately.

Toy Motor and Coil Electrical Outfit.

The accompanying illustration would seem to

bear evidence of the fact that the E. S. Greeley
& Co., of New York, is not neglecting the enter-

tainment of the little folks and amateurs in the

Christmas season.

The cut in question represents a combination

of battery, motor and medical coil. The bat-

tery is built under the Nowotny patents, and
consists of a square shell of carbon, which
forms one element of the battery and at the

same time is the containing vessel for the fluid.

Treatment of the carbon on the outside of the

shell prevents all leakage. The zinc element is

in the form of two fingers. These fingers are

carried on a central shaft, as in the Grenet bat-

tery. All that is necessary to be done to put

the battery in action is to lower the zinc. To

either with the motor alone or with the motor
and coil combined.

It is claimed that the battery has the capacity
to run the motor and coil for a period of about
twelve hours at a single charging. The active

solution employed is bichromate of potash, and
is readily procurable at all electrical establish-

ments and druggists.

Enliolm Arc Lamp.
The arc lamp illustrated in the cut was

designed by O, A. Enholm of New York. The
features of the lamp will be understood after an
inspectioii of the cut. In the figure .5 is a

ENIIOLM ARC LAMP.

solenoid wound with the usual main coil and
shunt coil. Attached to and suspended beneath
thissolenoid are spring hangers Z',on the lower

end of which are hung the inner ends of the

flexibly supported brackets E. These brackets

carry as shown the two gripping regulator-roll-

ers F. These rollers are grooved and are

arranged opposite each other on either side of

the upper carbon-holder and are adapted to

rotate as the upper carbon holder is fed down-
ward. Just beneath the rollers .Fare the small

brake-rollers K. These latter rollers are nor-

mally in contact with the rollers F, and are

adapted to press against them as the upper car-

bon is fed downward and consumed. The
rollers A' are supported ui the carriages/, which
are attached to the inner-ends of the spring-

pieces H independently of the brackets E. The
carriages L are prolonged upward and their ex-

TOY MOTOR AND COII. ELECTRICAL OUTl'TT.

throw the battery out of action the zincs are

raised and fastened in position by means of a

small screw provided for that purpose.

The peculiar feature of the device is that the

commutator of the motor acts as the circuit

breaker for the medical coil, so that no vibrator

whatever is required upon the coil. The coil

may be either kept in action or thrown out as

desired. In other words the outfit is supplied

tensions M are bent inward and toward the

lower terminusofthecore C, as shown in the sec-

tional view at the right of the lamp. These pro-

longations J/ which are provided at their inner

and upper ends with semicircular soft-iron bars

or armatures iV, are normally excited by the

proximity of the solenoid, and through this

medium serve to hold the braking-rollers

against the regulator-rollers. The main circuit
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is shown by the heavy lines and the shunt-cir-

cuit by the light lines.

The operation of the lamp is described by
the inventor substantially as follows: The arc

is automatically formed when the upper carbon
is resting on the lower carbon. The passage
of the electric current through the main circuit

causes the excitation of the solenoid B, and by
this means draws upward the core C. The arma-
tures N', becoming excited; move toward the

core C, and will, through the intermediate mech-
anism, apply the braking-rollers A'to the nip-

ping-rollers F. The latter will then be forced
against the upper-carbon holder G, and as the

core C moves upward it will draw the holder G
and upper carbon R with it, thus creating the

arc. While the lamp is burning any abnormal
increase in the length of the arc will cause an
increase in the current in the shunt-circuit.

This action permits the armature-core to drop,
together with the upper-carbon holder and the

regulating-rollers. The armature-core being
now no longer excited, the soft-iron armatures
N will become demagnetized and will fall away
from the armature core, thus releasing the

brake-rollers A" from contact with the regulator-

rollers F. When the upper carbon has reached
the desired position the regulating and brake
rollers will assume their normal place.

Electric Car Heater.

The heating of cars by electricity is a subject

of great interest to every street car man. The
ordinary street car heater is an abomination; it

is exceedingly inefficient as far as increasing the

temperature is concerned, but most effective in

emitting noxious gas. In the cuts is shown an
electric car heater just introduced by C. B.

Hanna, general agent of the Carpenter-Nevens
system of electric street car heating. The illus-

trations tell the whole story to those who have
perused the descriptions in the Western Elec-
trician of the heating apparatus manufactured
by the company.
The heater consists of three wires of high re-

sistance attached to a backing of asbestos.

These wires are crimped, as the cut shows, as in

the other apparatus for heating made by the

company. The asbestos is inclosed in sheet iron,

about 3 inches in width and about % inch in

thickness, which is intended to extend from one
end of the car to the other, under the seats, on
both sides, midway between the seat and the

car flooring, and protected from the person or
clothing of the passenger by a wire screen. It

is inclosed on all sides except the face in a

copper reflector in order that the heat may be
radiated in the proper direction. A second strip

the demand for heat in the car. The switches

are located on the platform,and the motorneer is

charged with the work of regulating the heat.

The use of the heater, it is claimed, will be
economical. When current is turned into the re-

sistances, they will absorb at first S'j or 9
amperes, but for a few minutes only. As the

wires begin to heat the quantity of current

FIG. r. ELECTRIC CAR HEATER.

absorbed decreases until

amperes. The consumption of current will then
remain constant at this point. This calculation

is based on the assumption that the standard
potential of 500 volts is used on the line.

Overhead Wires for Hyde Park, Cliicago.
An injunction was granted by Judge Horton

last week in the case of the Hyde Park District

graph company asked the commissioners of pub-
lic works for authority to erect new poles, and
this was denied, as the city ordinance requires
all wires to be located underground. The com-
pany, however, insists that it has a right to

string wires on new poles under the ordinance
passed by the village trustees. In a few days
the city will move to dissolve the injunction.

IVlunicipal Control of Electric Plants.

An effort will soon be made by the city of
Chicago to secure the passage of an enabling
act by the legislature providing for the estab-
lishment of electric light plants for commercial
work. The city council has authorized the ap-
pointment of a committee composed of the
mayor, comptroller, chairmen of the judiciary
and finance committees of the council and one
representative citizen whose name has not yet
been announced. This committee will consid-
er several suggestions made in the recent com-
munication of the mayor relative to public
works and local improvements. One of the
most important measures under consideration is

the question of municipal electric light plants.

Mayor Cregier has advocated the establishment
of commercial plants since his election to office.

At present, the city has no authority to engage
in commercial lighting, and this power can
only be conferred by the state legislature. For
this reason the committee has been selected to
take the necessary steps to secure the passage
of the act by the legislature.

City Electrician Barrett has placed himself
upon record as opposed to any scheme that will

interfere with franchises now held by local com-
panies. The fact that these companies have
gone into the business, invested large sums of
money in the establishment of their plants and
the development of their systems, should insure
for them recognition of their rights. "If the
city should decide to engage in commercial
lighting," said Prof. Barrett, "it should in jus-

tice to these local companies buy the franchises
and plants now in their possession. Otherwise,
the city should allow the companies to continue
without opposition until the expiration of the
terms of their franchises. These men have in-

vested their money in good faith and common
decency demands that their rights be re-

spected."

When the legislature is petitioned to grant the
city the power to engage in commercial lighting
the interests of the local companies will un-
doubtedly be represented by the Illinois State
Electric Light association. It will be remem-
bered that this organization was formed under
the auspices of the National Electric Light as-

of iron of the same dimensions is attached to

the first strip by a single row of small bolts, ex-

tending from end to end, thus serving the pur-

pose of a compressing plate and, at the same
time forming the other side of the heater.

Fig. I shows the general arrangement of the

heater in a car. Fig. 2 gives a plan of the

device. As the cut shows, the arrangement of

the circuits is such that one, two or three of

the wires can be switched on in accordance with

FIG. 2. ELECTRIC CAR HEATER.

Telegraph & Electric company against the

city of Chicago prohibiting the latter from inter-

fering with the company in erecting poles and
stringing wires. In February, 1889, the trustees

of Hyde Park granted a franchise to complain-

ant to erect poles and lay wires in any street

and alley in H)'de Park on the condition that it

secured consent from a majority of property-

owners abutting along such route. AVhen the

village became annexed to Chicago the tele-

sociation to protect the members from unjust
legislation. Several attempts had been made
throughout the country to pass bills opposed to

the interests of electric companies and the na-

tional association deemed it expedient to organ-
ize state associations to look after this work and
protect the interests of the members. This is

the first time the Illinois association has been
called upon to take action, but it will undoubt-
edly prove equal to the occasion. Among
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those directly interested in the proposed legis-

lation are C. H. Wilmerding, superintendent of

the Chicago Arc Light & Power company;

Charles E. Gregory, who is interested in the

Sperry Electric company of Chicago and also

manager of the Drexel Electric Light & Power

company of Chicago; Charles I. Page of En-

glewood. Mr. Wilmerding is president of the

state association, Mr. Gregor)' is secretary and

treasurer, and Mr. Page is a member of the ex-

ecutive committee. It will, therefore, be seen

that there is every reason to expect that a vig-

orous defense of the rights of the local com-

panies will be made.

Pieper Arc Lamp.

The Pieper lamp,' illustrated in the cuts, be-

longs to the class in which differential regula-

tion is employed. The mechanism is simple, and

the action of the coils is directly upon the car-

bon-carrier without the intervention of gear

wheels or springs. Most regulators of this

character have a series coil and a shunt coil;

the predominance of the action of the one over

the other effects the regulation. It will be

noticed that the Pieper lamp is supported by a

frame, which is continuous, except at the point

where the carbons are placed. The carbon

holders are extensions of the tubes attached to

a common cord running over a pulley. An

PIEPER ARC- LAMP.

electro-magnet £, which is located in the center,

is so constructed that the poles are extended
laterally on each side embracing the two tubes

at the points A. The winding of the electro-

magnet is differential. Within the tube is an
iron filling designed to close the magnetic cir-

cuit of the electro-magnet. The core of the

lower carbon-holder is wrapped with fine wire

in series with that of the main electro-magnet.

Both windings are, however, in shunt to the

carbons. The core of the upper carbon-holder

is wound with heavy wire in series with the car-

bons and the large wire on the electro-magnet.

The two tubes, when the lamp is not in opera-

tion, are in equilibrium. It should be stated

also that the suspending mechanism is ex-

tremely sensitive.

When the circuit is opened through the lamp
the carbons remain separate for an instant, but

as the fine wire is operative, the lower carbon
carrier is raised, and the carbons come imme-
diately into contact. At this moment the main
current is established. This action stops the

difference of potential, which gave rise to the

circuit in the shunt. It follows then that only
the series coil operates and raises the upper
carbon holder. At the same time, therefore,

there is created a difference of potential which
causes a flow of current in the shunt coil. From
this it will be seen that as the coils are wound
in opposite directions on the electro-magnet

they tend to neutralize each other, and feeding

of the carbons is effected by the predominance
of the one over the other.

Magnetic Cut-Out.

The cut-out shown in the illustration com-
prises an electro-magnet wound with wire, in-

cluded in or taken as a shunt from the circuit

to be controlled, the external wires being secured

by the binding screws. These screws are ar-

ranged on conducting pieces, one being electric-

ally connected with the conducting piece carry-

ing the mercury cup on the right, and the other

being similarly connected through the coil of

FIG. I. MAGNETIC CUTOUT.

the magnet with the conducting piece carrying

the second mercury cup. Into these cups dip

the ends of the horizontal bridge piece, which is

provided with arms carrying the armature.

These arms are connected by a cross piece ex-

tending behind the vertical lever, which has a

counterbalance weight at its upper end, and a

tail piece constituting a kicker. The screw
shown in front of the armature makes it possible

to adjust the position of the latter relatively to

the end of the magnet core. The parts are

mounted upon a base of enameled slate. When
the normal current is passing, the armature,

bridge, arms and lever remain as shown in Fig.

i; but on the current increasing abnormally,

the electromagnet attracts the armature and the

cross piece moves the vertical lever so that its

weighted head causes it to fall over in such

a manner that its tail end kicks the bridge

and knocks it over into the position shown in

Fig 2, thus removing the contacts out of the

mercury cups, and breaking the circuit.

Government Telegraph System.

Postmaster-General Wanamaker presented his

annual report last week. In the course of his

review of the affairs of the postal department,

he refers to the project of establishing govern-

ment telegraph service in connection with the

postal work. He says:

"The swiftest mail is not fast enough in these days for

all the needs of commerce and social correspondence. The
conviction steadily grows upon me that the postoffice

should do more than employ fast mails and stage coaches

and that the electric wires should carry letters; that the

people who pay in postage rates the cost of the postal sys-

HO. 2. MAGNETIC CUT-OUT.

tern have a right to use the postal plants as a means of re-

ducing the cost cf the telegraphic correspondence and for

the instant trans nission of postal money-orders. We strain

every muscle and nerve trying to gain an hour or two on

this collection or that delivery. We worry the railroads

with importunities for new trains or faster ones that shall

save perhaps three or four hours. All the while the

quickest service, by which electric letters might be trans-

mitted and whole days or whole nights be gained or saved,

is kept out of the reach of the country's postal service.

The postal service has proved itself able to manage suc-

cessfully the telegraph business in connection with the pos-

tal system and as a part of it. In one form or anolher the

public imperatively demands cheaper telegraphy, and the

postoffice department can supply it at less cost than any
corporation, unless the latter has rent, light and fuel free

and carriers and clerks without pay. The postal service is

the government's kind hand, protecting and promoting the

correspondence of its people, and communication by tele-

graph as well as by mail is essential to its best develop-

ment. The plan proposed for a postal telegraph is famil-

iar to the public. There would be no outlay of money, no
appointment of clerks and no financial liability. The per-

sistent misstatement of the facts at the outset led to some
misunderstandings on the part of a small portion of the

public. The actual plan is surely entitled to a just state-

ment and a fair consideration. If there is a better one it

will be quickly discovered and adopted."

The National Electric Manufacturing
Company's Transformer.

The general design of the transformers of

the National Electric Manufacturing company
of Eau Claire, Wis., and the method of hanging
them to the pole, are illustrated in the cut. A
feature of this converter, and one that will un-

doubtedly commend itself to linemen, is the

fuse-box which forms a part of the outfit. A
glance at the illustration will make an explana-

tion almost unnecessary. The four fuses are

carried as shown by lugs screwed to the hinged
bottom or lid of the converter. The act of

NATIONAL TRANSFORMER.

closing the lid inserts each lug between two
contacts and brings the fuses into circuit.

While attaching the fusible strips there is prac-

tically no chance of a shock or accident from a

melting fuse. The current can only pass

through the strips when the lid is closed.

Underground Electrical Work.
7'<i t/ie Eililor of tlit Western Electrician:
In the last issue of your valued journal there appeared an

alleged criticism of my paper recently read before the

Chicago Electric Club. Inasmuch as I stated at the time

I read the paper that I confined my statements to the ad-

vancement of the work in the United States, I fail to see

where the array of figures presented by Mr. Webb concern-

ing other countries has aught to do with the matter.

His assumption of what the Chicago Electric Club re-

quires in the way of information, is simply impertinence.

Further, for the information of Mr. Webb, I desire to

say that the Chicago Electric Club does not tolerate nor
permit the reading of any papers that savor in the least of

advertising, or even partisanship.

If this Mr. Webb has had any experience outside of his

own barnyard, he will have no difficulty in recognizing the

"ordinary galvanometer" I referred to, as the "Wheatstone
Bridge sets," composed of a resistance box, etc., with

most of which you can rarely get results beyond a megohm.
Referring to my ability to skip about in handling my

subject, I would respectfully submit that "Herbert" is

something of a Grasshopper" himself, as a casual perusal

of his cleverly concealed self advertisement will perhaps

best testify.

Take his article all in all, and robbed of its spleen and
the magnanimous admission that Coulomb had a hand in

the early efforts at insulation, I see nothing but a clever

attempt to foist upon the reading public an advertisement

of a specially stated kind of insulation for cables, which
rightfully belongs in the columns set aside for advertising

.
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purposes, and I must decline to pay further attention to any
such apparent scheme in connection with my name.

The telephone companies have in force to-day, and have

had for a long time, a set of specifications that exact cer-

tain conditions that are met in every particular.

I have no desire to "talk shop" in this connection, but

if Mr. Webb wants any information as to the ability of tel-

..ephone cable makers to meet his views, let him consult the

advertising columns and do a little correspondence with

the manufacturers of that line of goods.
Very truly yours,

F. E Degenii.\rdt.

Chicago. Nov. 28, 1890.

City and South London Railway.

In the last issue of ttie Western Electri-

cian appeared a somewhat extended descrip-

tion of the underground electric railway in

London. The accompanying cuts, showing the

route of the road, the appearance of the trains,

the interior of the coaches, and the tunnels

CITY & SOUTH LONDON RAILWAY, LONDON, ENGLAND.

—

INTERIOR OF COACHES.

form an interesting addition to that article.

The illustrations are reproduced from English

illustrated weeklies. The fact has been men-
tioned that the elevators leading to the under-

ground stations are operated by hydraulic pow-

er. That electricity was not used for the pur-

pose has caused some criticism. A contempo-

rary says: "It appears to us that the use of hy-

draulic power in this way shows a want of en-

terprise. We should have preferred to see

electricity used for this purpose. Nothing

could be better adapted for working lifts than

motors, and the saving in expense would have

been considerable. Unless the elevators are

balanced, there is a plunger volume of high

pressure water wasted every time each hoist is

used, whereas if motors were employed, the

generators would need supply little more than

the power wasted in general friction."

The same paper criticises the use of air

CirY & SOUTH LONDON RAILWAY, LONDON, ENGL.AND.

brakes on the trains in the following terms:

"We have already suggested that the use of an
air brake when electric power is available is

somewhat unnecessarily timid. It might be
urged that the block system arrangements, and
the cut off of the supply from a moving train in

case of necessity, are objections to its use. If

this is the objection, it could be easily over-

come. The special leads which supply the car-

riage lamps might have supplied the motive
power for the brakes. It seems unnecessary to

adopt at one and the same time hydraulic dis-

tribution, compressed air, and electric traction."

Several applications for franchises for establishing and
operating electric light, power and street railroad plants

in San Francisco have lately been under consideration of

the Board of Supervisors.

Amendments to the Constitution and By-
Laws of the Chicago Electric Club.

At the last meeting of the Chicago Electric

club, held on the evening of December i, the

following amendments to the constitution and
by-laws of the club were passed:

Changing Article III., Section I, to read as follows:

Resident members shall pay an entrance fee of $^o and an-

nual dues of §40.
-'Vrticle III., Section 2 -Non resident members shall pay

annual dues of $20.
Article III , Sections—Non-resident members becoming

resident members, must pay the entrance fee.

Article III., Section 4 —The financial year of the club
shall commence on the first day of April of each year.

Article l\., Section 2—The president or one of the vice-

presidents shall preside at all meetings of the club; in their

absence a temporary presiding officer may be elected.

Article IV.. Section 6—At all meetings of the Board of

Manageis the chairman shall preside; in his absence a tem-
porary presiding ofiicer may be elected.

Article IV., Section 6—To be numbered Section 7.

Article VII., Section 1—Resident members only are en-
titled to vote at any regular or special meeting of the club,

and they must vote in person.

Article VII., Section 2—No member who is in arrears

for dues shall be entitled tovote at any meeting or election

Litigation Over Fire Alarm Patents.

A suit was commenced last week in the
United States court for the Northern District

of Illinois, by the Gamewell Fire .Alarm com-
pany against the city of Aurora. The Inter-

State Fire Alarm company, the owners of the

Ruddick patents, has introduced in Aurora and
other cities what is claimed to be an improved
electrical non-interfering fire alarm system, but
which the Gamewell company alleges is an in-

fringement of the Stoner patents owned by the
latter corporation. Judge Gresham or Judge
Blodgett will hear this case at an early day and
whatever the result an appeal will undoubtedly
be taken to the United States Supreme court.

Butterworth, Hall, Brown & Smith have been
retained for the defense and the suit will un-

doubtedly resolve itself into a prolonged con-
test between the two fire alarm companies to

determine the priority of the invention and
other claims which are understood to be in-

volved.

Electric Railway at Hammond, Ind.

The Hammond, East Chicago & Whiting
Railway company has been formed with a capi-

tal stock of $too,ooo by Theodore M. Foote,
Charles Huntoon and Frank Weeks. Thiscom-
pany,which is composed of Hammond and Chi-

cago capitalists, is about .to build an electric

line connecting the towns in the Calumet basin.

From the Hammond council it has secured the
exclusive right to build and operate a line on
the following streets : Indiana street, from the

east limits of Hammond to Hohman street;

Hohman street the entire distance from the

south to the north limits of Hammond, Ives

street west from Hohman street to the state

The Use of the Telephone.

J. J. Carty, electrician of the Metropolitan Telephone &
Teltgraph company, delivered an interesting lecture on
telephony in New York, November 25tb. before an audience
composed of members of the Young Men's Christian asso-

ciation and their friends. The lecture was illustrated by
very clear and instructive diagrams showing sections of

the human throat and mouth at one side and the various

delicate and intricate parts of the ear on the other. The
lecturer showed the simplest method of transmitting

sound to a distance, viz., by means of the ordinary speak-

ing tube in which the voice is conducted by a column of

air protected from external disturbance by the containing

tube. The ne.xt step in the transmi'.sion of the voice was

CITY i SOUTH LONDON RAILWAY, LONDON, EXGLANT).
—MAP OF ROUTE.

made by the substitution of a better conductor of sound
than air, such as a tightly stretched cord or string attached

at each end to a diaphragm. This idea was indicated by a

drawing of the "lover's telegraph,'' in which the vibrations

produced by the voice are taken up by the diaphragm at the

speaking end, producing mechanical disturbances in the

string and thereby affecting the diaphragm at the further

end, throwing the air into vibration and reproducing the

sounds of the voice. 1^^-^

The great step in telephony was of course the invention

of the electric telephone in which the sound waves are

transformed into electrical waves transmitted to a distance

by means of wires and re-transformed into sound waves at

the receiving end. Mr. Carty explained very lucidly the

construction of the Bell telephone and the Blake transmit-

ter, illustrating his description by means of diagrams. In

doing this he asserted it was necessary that every one
using the telephone should have some knowledge of the

working of the instrument and the action that goes on in

the line. He said that with the other applications of elec-

tricity with which the public is daily brought in contact,

this necessity does not exist. To use the telephone prop-
erly every man has to become in a certain sense a tele-

phone operator. He should know when to ring his bell

and when to leave it alone; how near to approach the

transmitter and how to modulate his voice. A general

CITY & SOUTH LONDON RAILWAY, LONDON, ENGLAND.

line, Gostlin street east from Hohman street,

and Root street west from Hohman street to

the" city limits. The company proposes to build

a line to East Chicago, another line to Hege-
wisch, and a main line north to Whiting and
South Chicago. Some time ago this company
was granted a charter by the council, but with

restrictions which were not warranted. The
new charter is satisfactory and work on the

main part of the line will begin at once. It

will be completed within one year.

knowledge of the construction of the apparatus will enable

him to use it far more intelligently and with better results.

The city council of Davenport, la., after wrangling for

ten days over the electric lighting bids that had been sub-

mitted, decided to reject all bids and readvertise for bids

to light the city by ten arc lights of 2,000-candle power and
300 incandescents of 32-candle power. Bids are to be made
for three, five and seven years as the bidder sees fit. Bids
are to be opened Dec. 5. All bids must be filed with the

city clerk by noon of that day, and must be accompanied
by a certified check for $500.
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A HK1E1- interview with M. G. Kellogg refer-

ring to telephone work in Europe appears else-

where in this issue.

Ii' was e.xpected that another e.xperiment with

electricity as a means of inflicting the death

penally would be made this week in New York
state. Appeals have been taken which will

cause at least a brief postponement of the exe-

cution. The arrangements which have thus far

been made at Sing Sing prison are referred to

in the New York letter.

PiTTsiiURO will soon be the scene of another

legal struggle between the telephone people and
an electric railway company. It is the same
old story. The telephone company claims that

as its franchises antedate those of the electric

roads, the latter have no right to string wires

which are the means of interference with the

telephone service. The suit, which has just

been instituted, is for §15,000. This, however,

is only a beginning, as it is stated that new suits

are to be entered as soon as this is settled.

Post.mastek-General Wanamaker suc-

ceeded in inducing President Harrison to insert

an indorsement of the limited postal telegraph

scheme in the latter's annual message. The
president has this to say: "The use of the tele-

graph by the postoffice department as a means

for the rapid transmission of written communi-

cations is, I believe, upon proper terms quite

desirable. The government does not own or

operate the railroads and it should not, I think,

own or operate the telegraph lines. It does,

however, seem to be quite practicable for the

government to contract with the telegraph com-

panies, as it does with the railroad companies,

to carry at specified rates such communications

as the senders may designate for this method

of transmission. I recommend that such legis-

lation be enacted as will enable the postoffice

department fairly to test by experiment the

advantages of such a use of the telegraph."

Ai\ interesting story is reported from Ottawa

in connection with the expedition for discover-

ing a suitable route for the new cable across the

Pacific, between Australia and British Colum-

bia. The commander of the British cruiser,

Egeria, which is detailed for this work, has evi-

dently devoted much time to territorial acquisi-

tions, as the dispatches announce that he is

"hoisting the British flag on all the islands in

the Pacific that are not under the protection of

any foreign power." There are thousands of

important i-lands in the path selected by the

commander of the British cruiser, and it maybe
necessary for that oflicer to send home for a

special consignment of flags. In the meantime

and while awaiting their arrival, those interested

in telegraphy will be anxious to learn some-

thing of the progress of the work in which he is

ostensibly engaged— exploring the bottom of

the Pacific for the purpose of finding a suitable

bed for the new cable.

At the last meeting of the Chicago Electric

club E. F. Browne presented a paper on elec-

tricity in mining and on the electrical and min-

ing exhibits at the World's Fair. The paper

appears elsewhere in this issue. After speaking

of the importance of electric signaling devices

in mines, the author takes up the disadvantages

necessarily connected with the use of steam un-

derground. These are many and serious, and

it is not surprising that miners are so generally

interested in the applications of electricity to

their work. Mr. Browne alludes to the use of

electric motors for hoisting and pumping. The
inventor of a successful sinking pump operated

by electricity, says the author of the paper, has

a fortune within his grasp. He speaks of the

difticulties which lie in the way of a solution of

the problem, and it must be said that they do

not appear to be insurmountable. Summing
up the roles which electricity is to play in a

mine he says: "Electricity should drill the

hole, fire the shot, supply the light and air,

keep dry the mine, hoist the rock, crush it up

and place it in the furnace and perhaps melt it,"

Mr. Browne then describes a World's Fair

mining display, which he propcses to locate 500

feet below the ground. His project, in brief, is

at that depth to have a large number of drifts,

representing all the principal mines in the

country. At the same place he proposes to lo-

cate a general electrical exhibit as well as

special displays of apparatus illustrating the

application of electricity to mining work.

No little interest, both here and abroad, has

been taken in Lieut. Bradley W. Fiske's paper

on "The Civilian Electrican in Modern War-
fare,"' of which an abstract appeared in a recent

number of the Wkstekn Ei.ectku ian. His
recommendation that corps be formed in sea-

port towns to take charge of all electrical work

relating to the army and navy, seems to be

generally indorsed. It seems to be the almost

unanimous opinion, that governments are

behind the times in their failure to appreciate

the importance of the applications of electricity

to the art of war; and in their neglect to organ-

ize trained bodies of men thoroughly competent
to execute all work of an electrical character.

The London Electrical Rcvieiv's leader in a re-

cent issue, is devoted to a consideration of the

paper to which it gives its unqualified indor.se-

ment. It believes England should take the

same steps that Lieut. Fiske recommends to the

United States. It says: "We heartily commend
Lieut. Fiske's paper to the perusal of oor naval

and military authorities. From it they will

learn to what extent others are preparing for

the dire emergency of war—a war which, when
it does come, will be one in which science, and
especially electrical science, will play the most
important part. When war comes, no matter
what our preparation may be, it will still find

plenty wanting. Let our preparations be ever

so great, let us feel that we are even prepared,

and there will yet be far more to do than can be
done at the time."

Those who enjoy the discussion of socialistic

principles will be gratified to learn that the out-

look for a very interesting squabble in the next
legislature of the state of Illinois is unusually

good. It appears that the city administration of

Chicago has determined to act upon the mayor's
suggestion and endeavor to force through the

legislature a bill empowering the city to enter

into competition with local electric light com-
panies. The mayor has been advocating this

measure throughout his entire term and now a

bill is being prepared which, if adopted by the

legislature, threatens to ruin the business of the

local electric lighting companies. City Electri-

cian Barrett has declared himself squarely in op-

position to any project that would bring the city

into competition with companies operating

under franchises. In an interview presented

elsewhere in this issue Prof. Barrett points out

the injustice of such a course. It is to be hoped
that the pernicious idea of paternalism, national-

ism, or whatever else this fad may be termed,
shall not pervade the legislature at Springfield.

At any rate the electric light companies of Chi-

cago should see to it that nothing is left undone
to defeat this measure. If such a bill should

pass the Illinois legislature it would work no
end of mischief throughout the country. It

behooves the Illinois State Electric Light

association to move in this matter at once. One
of the objects for which this organization was
formed was to guard the electric lighting com-
panies against legislation prejudicial to their

interests. In this case the association will re-

ceive the support of the electrical fraternity of

the country.

The application of the telephone in the New
York City hospital, where the wards by this

means are put inlo communication with the re-

ception room so that patients suffering from
infectious maladies may safely communicate
with their visitors, is suggestive. When the tel-

ephone was first brought out there were proph-

ecies without number as to what would be the

future development of telephone communica-
tion. We all remember how we were to

listen to sermons, concerts, etc.; how we were
to have them on tap,—turn a key or switch, and
listen; that was all. Up to the present time,

however, the telephone in many localities has

never proceeded beyond the business district,

and it is needless to say there are few sermons
or concerts enjoyed through the instrument.

The reason for this is well known. A tele-

phone is a luxury. When the instruments are

placed on the market at lower figures we may
look for their use under a greater variety of

circumstances. In this connection a thought of

the phonograph brings to mind that this won-
derful mechanism might also be put in service

in hospital work. Place, for instance, a num-
ber of phonographs, or even one phonograph,
in a ward, and with a large and constantly re-

newed supply of cylinders, what a source of

amusement and pleasure the instrument would
become ! Let our philanthropic and charitably

disposed citizens think of this suggestion We
do not desire to advertise an already much ad-

vertised invention. We merely suggest that

which, it appears, might be a most praiseworthy
application.
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Electricity in Mines and the Proposed
Mining and Electrical Display at

the World's Fair.'

Bv E. F. Browne.

Until a few years ago the use of electricity in mining
was unknown, but its rapid progress is easily accounted

for when the subject is investigated.

There is no doubt that the United States stands pre-

The battery for firing shots is another great assistance,

especially when "rounds" of holes are hred, as they can be
controlled and fired together while by any other means
there would certainly be a perceptible period of time be-

tween shots.

The foregoing are the lighter uses of electricity that

probably all novices in the use of that force fully under-

stand; but there are later developments that have opened
up a greater and wider field of operations for the uses of

electricity. The lighting of mines by electricity is soon to

FIG. 3 MINIXG AND ELECTRICAL DISPLAY AT THE WOiO-D S FAIR—PROPOSED ARRANGEMENT OF CORRIDOR AND DRIFTS.

eminently at the head of all nations in scientific mining,
in that to-day it furnishes not only the most expert miners but
the finest mining appHances and machinery in the world.

Right here in Chicago is located a firm that furnishes min-
ing machinery to China, Japan, Central and South
America, Africa and Australia in addition to this con-
tinent. In fact, the whole world pays tribute to its

skill.

The American is recognized as a man who is composed
of that kind of stuff that does not allow any obstacle to

prevent his attaining the end in view. Our proficiency in

mining has been acquired within the past forty years. The
miner of the present day has not yet become fossilized or

wedded to his gods, but is willing to trj' every new and
live invention that appears, throwing away that which is

valueless and fostering that which is useful.

Thus when electricity was introduced and presented to

the miners by you electricians in various forms to be
tested, the new agent was met in a friendly, progressive

spirit and the results of the past few years have been
astounding.

Electrical science has been of short duration. No
graduates in electrical science have as yet grown old. they
have as yet the fire and ambition of youth or sturdy man-
hood to push them on to conquest and to wealth. This
is the reason that the two sciences of mining and electricity

are so closely allied. They are both young, vigorous and
offer just that field of action that is compatible with the

driving, pushing character of the American of to-day.

The use of the telephone was adopted by the miners at

once. Most mines are to a certain extent in difficult

positions on precipitous mountains. That instrument en-

abled the manager to be in close communication with his

mine at all hours, both day and night. When difficult

ground or hea\'}" flows of water were encountered, arrange-
ments could be made to control the situation at once,

without the loss of hours in communicating the necessity.

The electric bell and annunciator now tell the stor)"^

of what is wanted and what is going on below in deep
shafts or inclines.

The touch of a button tells the top men and engineers if

ore or waste, tools or men are coming up and what level

they are coming from. Another signal tells if timber,

wedges, tools or the foreman is required below.
Formerly when a bell rope from 500 to 1,000 feet in

length was used it was so heavily counterweighted or held

by such a counter spring that it took an able-bodied man
with a six-foot run to sound the gong above. Wants were
only known by tickets attached to the bucket or skip, or

after the toilsome climbing of messengers to the surface.

Now the tool "nippers" and the ''powder monkey" are

the only traveling men in the ground below. The re-

mainder of the shift stays at the level until relieved.

When you take into consideration the fact that the

human voice can not be heard over one hundred feet under
ground, and that the last mine I managed had over two
miles of underground work, you can see the benefits of

electric communication.

I Read before the Chicago Electric Club, Dec. i, 1S90.

revolutionize the system of lights in all kinds of mines.

The smoky lamp of the coal miner destroys as much ox-

ygen as fifteen men, while the flame of the candle of

the silver miner uses as much air as eight men. The
electric light does not consume the air at all, but leaves it

entirely for the use of the workmen. It is gradually gain-

ing ground in this field. ^"^ou electrical engineers and
inventors should see that some better form of insulation is

made for this purpose, as most mines are damp, and the

motor, and that can lift a column of water over five hun-
dred feet are too bulky for anything but work at the station.

Unless they are geared with cogs instead of belts or rope, I

would not advise their use.

The use of steam on a sinking pump is accompanied with
several vexations and inconveniences that I would call your
attention to:

First. Although expansion joints are used, the expansion
of a steam pipe a thousand feet in length is a continual
source of annoyance, either from creeping or weakening of
joints, which leads to leaks.

Second. The heat is so great in the pump room and
sump, no matter if you exhaust in the sump or a condenser,
that it is a nuisance.

Third. If the mine had been planned for circulation by
ejectors, the heat at times from the pumps reverses the cir-

culation, leaving dead ends to drifts.

It should be borne in mind that a rotary pump will not
do this work because the depths from which water must be
pumped are such that quick forcing is not the thing, but
continual and persistent lifting of the water is necessarw
While the rotary will throw a stream with great force, the
mine lifting pump that overcomes a pressure of from 200
to 400 pounds per square inch of water, with a setback that
has to be checked by specially constructed valves, is a rad-
ically different machine. It must be something that pushes
the water up the column, and a very solid column at that.
The Virginius mine in Southern Colorado this week will
try a station pump attached to a 50-horse power motor, and
I hope it will do the work. The man who makes a sinking
pump to run by electricity able to lift a column of water
five hundred feet, the pump and motor attached not to weigh
over one ton, will have a fortune in his grasp, because
it will drive the steam pump out of deep mines altogether.

In the matter of drills I may say that while the coal-
cutting appliances now turned out by the electric com-
panies, and the prospecting or diamond drills are nearlv
perfect, I think you should increase the blow on the per-
cussion drills, as they do not come up to the air drills as
yet in execution while working on rock.

The first extensive use of electricity in hoisting rock
was at Aspen, Col., where my home is located, and I sup-
pose that up to the present time our electric plant is the
most economical in the world, considering the great power
developed, and while the hoists are good and do their
work, there is something yet to be done in that line.

If it is possible to make such a slow speed motor that
some of the gearing may be dispensed with, it would be a
safer and more satisfactory machine. As it is now, the
hoists are not of a kind that passengers should ride
upon, because if one of the numerous cogs would strip an
accident might occur, while the use of a belt in a hoist
involves three more chances of accident on a hoist than
should be possible, viz. : Breaking of belt, slipping off

of pulley, and slipping on pulley through becoming too
loose. I call your attention to these things particularly, be-
cause it is just such bodies of men as I see before me now
that should correct them. I have such confidence in the
inventive genius of Americans that I know that when
they are told what is necessary their fertile brains will think
out the remedy. It is better plainly to know what is re-

quired and then build up to the requirements.
When the electric system is used the convenience with

which a power hoist can be placed at any point under
ground and the ease with which the power can be trans-

U\Kt >nte-J^iGilH

MINING AND ELECTRICAL DISPLAY AT THE WORLD'S FAIR—STRATA TO BE FOUND IN SINKING A SHAFT 5OO FEET
DEEP ON THE LAKF FRONT.

present wiring is expensive, so much so that the candle

is still a far cheaper luminant.

The field that is now the most inviting to the student of

electricity is the design of a practical "sinking" pump for

deep mining, the pump which follows up the workman
and keeps the flow of water down to such a point that

miners can go on with sinking deep shafts. I must ac-

knowledge that I as yet have not seen one that would an-
swer the purpose.
Pumps that have their plungers attached to the motor or

any of the pumps that are geared in the ordinary way to a

mitted are too well known to need any emphasis. Most
great raining camps are located on rapidly running streams

with plenty of head for water pressure. The economical

use of water in conjunction with the Pelton wheels, and
the ease with which the dynamos can be operated by that

means, are all features that make the uses of electricity in

mining attractive.

I examined this fall and reported on a mine owned by
one of your most distinguished citizens. It is so located

that when the uses of electricity in mines are perfected the

whole plant could be run by that agency. While the mine
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is located on a precipice in eternal snow, in the gorge
below a tumbling, turbulent stream runs onward toward
the west with head enough and water enough to generate

2.000 horse power if it were needed. While stand-

ing at the mine and looking over the grand scene I thought
how bountifully nature had provided: how the gently fall-

ing snow, would be stored up, while it wou!d be reserved

for the sun to loosen the moisture, gradually starting on
its way a rivulet which becomes first a stream, then a

roaring torrent that by the ingenuity of man can be con-

trolled, its forces bridled and the power thus secured car-

ried to and into the mountains to explore their very cen-

ters.

Electricity should drill the hole, fire the shot, supply the

light and air, keep dry the mine, hoist the rock, crush it

up and place it in the furnace, perhaps melt it. who knows?
Gentlemen, in the foregoing remarks I have tried to

show you how closely allied are the mining and electric

interests; how the progress of one is hailed with delight by
the other. I have a subject to present to you in which I

think these two interests should unite and together make a

display at the World's Fair that would be the wonder of
the world.

I have arranged to make a mining display at the World's
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fig. i. mining and electrical exhibit .vr the
world's fair.

Fair that will be a greater attraction than an Eiffel tower

and a novel feature that will bring thousands of people to

the fair, and after the fair is over will continue to be one
of the great attractions of Chicago. I refer to my pro-

posed underground mining exhibit, of which you undoubt-
edly have heard, or the "World's Fair Mine." I invite

the electricians to join me in producing wonders in the

way of electricity to be exhibited in this magnificent dis

play.

My proposition, as you are aware is to place a great un-

derground exhibit of mines, minerals and electric effects at

a point five hundred feet below the park at Lake Front. I

will make a shaft ^w^ hundred feet deep, fifty feet by
twelve in the clear, with eight compartments (Fig. \)

one of which will have the water columns, air and steam

pipes, and wiring for the electrical appliances, and at the

other side of the shaft will be a pair of iron stairs for em-
ployes and "cranks," while in the center six will be

placed si.K passenger cages, capable of carrying forty pas-

sengers each.

On the surface will be the finest hoisting plant of ma-
chinery ever made, while in the sump at the bottom of the

shaft will be the greatest and best pumps constructed.

This shaft is not so hard of construction as at first ap-

pears. There is no surface water below the layer of blue

clay that underlies the city, and lies over the solid rock

(Fig. 2). My shaft will be backed by eighteen inch tim-

ber, and in sinking the first hundred feet into the

rock (S; feet), it will be suspended from the surface, and
kept so until the bottom is well set into the rock. At a

point where the rock becomes solid I will rim the shaft

about ten feet all around, and bedding timbers or iron

girders to support the upper shaft, in concrete, will abso-

lutely connect the upper portion with the rock below and
make it water tight. This disposes of the surface water
as the shaft would be caulked like a ship, and lined with

boiler iron to that point.

Below that point the backing would be with timber, one
foot thick and lined with corrugated iron with fiutiog run-

ning down, so that not a drop of water would be seen ex-

cept in the sump below the shaft. Once safely in the

rock there is no great flow of water in the Niagara lime-

stone that lies under the city until a point nearly i 600 feet

is reached. Such flow of water does not signify anything
to a miner provided with the appliances in use to-day.

From the bottom of the shaft I propose to run a corridor

from one side of the shaft around to the other in the form
of an ellipse (Fig. 3). This corridor will be an under-
ground palace seven hundred feet in length, forty feet in

width and twenty feet high, with a row of columns in the

center composed of the various building stones embel-
lished as the advertisers desire. Tennessee, Colorado,
N'ermont and Georgia marble, sandstones, quartzites,

granite and imitation, all will be represented.

The floor will be paved with marble, the walls will be
marble and plate glass, and the roof of iron, painted and
finished in a way both pleasing and startling. The inner

face of the circle will be trimmed with cabinets filled with
ores of beauty or of too much value to have exposed.

Outside of this corridor will be a circle of drifts that will

be reached by various adits and in these will be placed the

mine displays.

In one drift the Comstock Lode will be represented by
bringing ore from the Comstock mines and putting it in

the same position as it is found in nature. The Aspen,
Leadville, the great Montana. Utah, and Michigan mines
will be represented in the same way, so that a trip through
these various drifts would enable a person to see just how
the ore looks and how it lies in all the great mines in the

United States.

Not only the mines of precious metals, but the iron, coal,

salt, lead and zinc mines would all be there, where they

could be seen with ease and comfort. While in the cor-

ridors and the various adits the various light effects that

could be made would be of rare beauty.

I have figured this out to be not only a great display,

but it will make money for the projectors and stockholders.

If 10 per cent, of the attendants at Chicago go down the

mine (at 50 cents apiece), the company will get their money
back and have a grand mineral museum on their hands
after the fair is over.

The Eifi'el tower took this proportion of the attendants

at Paris and paid for itself during the life of the exposition,

but owing to the fact that there were two transfers to be

made, and that the space at the top was limited, crowds
waited in line for hours for a chance to ascend, and thou-

sands that would have otherwise taken the trip did not make
the attempt.

My object in having this mine of such great size is to

make its capacity such as to prevent a recurrence of such a

state of things. Running as a day and night display, fifty

thousand people daily can pass through the mine, and as

many as seven thousand people can be below at once.

I honestly believe that 40 per cent, of the people that

attend the fair will go down the mine, so you can see how
much the mine is expected to pay.

Can you conceive of a better chance than this to display

electric light, as well as electric machinery? It could be an
electric light display by day as well as by night, one that

fog, rain, moonlight or the sun would not interfere with,

and one that you could positively regulate and coiitrol as

you wish. Beautiful fountains and miniature falls of ar-

tesian water, all shades of color and degrees of strength,

would be shown at the several adits.

The display could be so extraordinary that if we should

have an electric tower over the shaft, no matter how beauti-

ful, it would only whet the appetite of the spectator and
spur him on to go below and see the more extraordinary

things there.

It is quite proper that the electric display should be

grouped with the mine. They both need a heavy steam
plant, and by being together it would be more economical.

I hope the idea impresses you favorably; the mine must

have electricity, and if we could induce you to join us in

such a display, one would help the other, so that in the

coming World's Fair the two sciences of electricity and min
ing could continue to be hand-in hand and together present

a feature of the exposition that would be the talk of the

civilized world.

Paris Telephone System.

A system of delivering telephone messages is to go into

effect in I'aris. A person will be allowed to speak to

any of the telephone offices a message to be transcribed

and conveyed to a person living in the district. The charge

will be 50 centimes for five minutes, and the message will

be limited to 100 words. The work of altering and en-

larging some of the main sewers, with a view of facilitating

the connecting of the new central telephone exchange in

the Rue Gutenberg with the various subsidiary exchanges,

is now being vigorously pushed on. In some instances the

sewers will be entirely transformed. Thus in the Rue
Faubourg Montmartre the tunnel will be about 13 feet

broad by 10^ feet high, with a cunette 4 feet deep in the

middle. On either side of this cunette there will be a plat-

form 2 feet wide, one of which will be used by the Muni-

cipal Sewers Department, while the other will be given

over to the telephone service. The roof of the tunnel will

rest on cast iron pillars, and on brackets fi.Ked to these will

be run the Patterson 50-wire telephone cables.

A New Method of Analyzing Armature
Reactions of Alternators.'

Hv Chas. Steinmetz.

It results from the discussion of Mr. Reid's paper, read
before the Institute last month that the assumption of the
constancy of N, the field magnetism and /i. the magnetic
resistance of an alternator, can not generally be considered
true enough to be accepted, and therefore the equations
given by .Mr. Reid can not be considered complete,
although being very valuable on account of their sim-
plicity.

To complete these equations by taking into considera-
tion the pulsating nature of the field magnetism, which
fluctuates by more than 50:,: in the kind of alternator
tested, as shown in the paper of Messrs. Tobey and
Walbridge, and by considering the periodical variations of
p, we start from the fundamental equation (6\ given in
Mr. Reid's paper.
By substituting equation (8), this equation (6j, takes the

form:

E----%\s^<^0.''^t^S'-ni\ (I)

where we introduce, instead of the magnetic resistance p,
its inverse value, the magnetic conductivity,

in order to make the equation hold also for the other
method of considering the phenomena, by means ot the
term " coefficient of self induction," this being propor-
tional to the magnetic conductivity by the equation :

L = S'- II (3)

Substituting: E = Iti, introducing the transformation:

T
T

and substituting, s =

' = — t. (4)

(5)

we get;

(to )

8 N Qos<li + S^ fii

or, expanded:

df- _ SN SID (/i — S cos <p
dN
d(p

'

(6)

(7)

as the complete differential equation of the phenomenon.
Now we have to consider N, p and 11 also as periodic

functions of the time t, and therefore of the angle <p; but
as such functions, which have two periods during one
period of the alternating current, and therefore, as uni-
valent periodics. they must have the form:

N = F + Xi s\xi 2 <p + x-i ^"^n 4. o -^

+ /?j cos 2 ^ -f ;32 cos 4 © H- .

/* = (^ + Ci sin 2 jft + C2 sin 4 ^ + . • . -

+ fI
cos 2 + ^2 cos 4 o H- ....

In the first approximation, by using only the first three
terms of each expression, and making some changes,
these equations assume the form:

N= F— G cos (20 — ft)
j

fi = G — 7 cos {20 — i9)
J

Substituting these values in equation (7), we get:

(8)

S~
-J

(T—7 cos(2'P-
) am

=SF—SG \ sin cos (24—«) 4- 2 cos sin (20

—

a) [• (9)

the complete difl'erential equation of an alternator, where
a is the angle of lag of the field magnetism, i. €., field ex-
citmg current, and & the angle of magnetic lag, caused
by hysteresis and eddy-currents.

This equation (9) is integrated by the periodic function;

z =A sm<l> + B cos <p + sin 30 -f- Z) cos 30, (10)

if we neglect the exponential factor of the integral, which
gives the phenomena in starting the alternator, but dis-

appears after a few thousandths of a second.
Value (10) substituted in equation (g) gives us, after

cancelling all the terms of tertiary order: Gy, Cy, By,
etc., and making a few changes, for the determination of

the coefficients A, B, G, B, an identical equation in sin <p,

cos *. sin 3^, cos 30.

The coefficients of this equation placed = 0, gives us
four equations, from which we get:

^\ sR F+— (ff S- sin a —s R cos a)
S* i 2

yFS\.
*-' E- X 0- i

— sm ^\

\yFS-—-'^(aS- cos a + « ii sin a)

yFS\

D =

_ 3S

-j- 3 17 5 COS (i9 — t)] -

3.__
I

[«R sin (1? — c)

a [s li cos a —3 a Ssia /i] t

y FS-
=\« R COS (>J— e)

2 («= H'+go"- S*)

— 3 o <S sin (''— e)] + ff (? [ » fi sin « + 3 <j 5 cos rt ] [

These values substituted in equation (10), give, after

cancelling again the terms of tertiary order, substituting

(5). and calling the number of periods per second.

"=~.v< (1=)

lA note presented at the meeting of the American Institute of

r.lectrical Engineers, November 18, iSgo.



December 6, rSgo WESTERN ELECTRICIAN. 3"

the expression for the armature current in the alternator

:

2 TT n FS
R

i+-
4 TT- Vf o= a«

, sin ('p—e)

nGS\ sin (0

—

a— e) 3 sin (3 ^ -

1+2-:: W 1+36

-n—l) I

5 =

flV
1+4

,\-
cos(*— iS)

1+'4 7r3-;i2 ffS 5*

. 3 cos (3 iji— ^— c—)?/ )

1+36
-' H- O- ti'

S ('3)

B'-

where we introduced the substitutions:

2 TT «, (7 jS^

^ (14)

i tan 17 = 3 tan c, (15)
6-n ne S

B
the angle of lag of the armature current.

From the equatioQ (13) we get the square root of the

mean square, or the effective current:

V~7r n F S _ ( G „„ „J =
B^'- 4 7r2 n a'- S' 2F

iJ2

7i 11 y &^ sin (1? — e) )

2 B \/'
I + S*

(16)

BT-

The first term of this expression is the value given in

Mr. Reid's paper under equations (15), (17), (19),

and therefrom the e. m. f .

:

VTtt n F S ( , G1—

'

V'
I + 4 TT'^ n'- D- S"

2 jKv

n y S- sin (i?-e) |

s-
I + 4 B-' ;t- ff' a'

iJ2

(17)

For a constant potential alternator, where the self-in-

duction of the armature current is low enough to be neg-

lected, equation (17) assumes the form:

E^^2'rcnFS\ i-
::nyb-sm{^— e)

\
(iS)

2F 2 R
Here again the first term is given Mr. Reid's paper un-

der Fig. 20.

For a constant current alternator, where the self induct-

ion of the armature is so high that the other terms may be

neglected, equation (16) takes the form:

/=-
"2

iP^

. sin (1?— e) (19)

V2 aS^
its first term given in iSIr. Reid's paper in equation (16).

If there are no precautions taken against the fluctuat-

ions of the field current, angle a approximates 0; and cos

a therefore ^i.
On the other hand, the influence of the second term, the

fluctuations of the exciting current, can be decreas:d by
increasing angle a, therefore decreasing cos a\ that is, by
throwing self induction in the exciting circuit.

This latter phenomenon I had occasion to observe some
time ago, the potential of an alternator, which I tested,

being raised from 22 volts to 160 volts by means of two
impedance coils (transformers with open secondary), con-

nected in the exciting circuit.

An approximate calculation shows that, although the

term of magnetic saturation, the third term, in equations

(16) to (19), is small enough to be neglected in most cases,

the second term, which accounts for the influence of the

fluctuations of the exciting current, cannot well be neg-

lected.

Even the equations given above can hardly be considered

as an absolutely complete solution of the problem of ar-

mature reactions of alternators, because they still neglect

terms of tertiary order.

But they will be found to hold for almost all the types

of modern alternators, and only in those few machines,

where the fluctuations of the field current are unusually

heavy (especially where the electric induction is produced

by changes of the magnetic resistance, and field magne-
tism and armature magnetism are connected in series in

the magnetic circuit), do those fluctuations become so im-

portant, that a more particular calculation of them, includ-

ing the consideration of self-induction in the field circuit,

has to be made. Into this, however, I do not need to

enter deeper, because such machines, although they were
operated many years ago (Klimenko's alternator, for in-

stance, tested at the Electrical Exhibition in Vienna, 1883),

have not come into more extensive commercial use.

Overhead Wires in New Orleans.

The question of regulating the construction

of electric plants in New Orleans has received

considerable attention from the city officials.

The mayor and several other representatives of

the city government visited several Northern
cities recently with a view of investigating the

systems in operation. The result of this inves-

tigation appears in the ordinance submitted to

the city council. The superintendent of the city

fire alarm telegraph system was given charge of

this department and strict rules to govern the

installation and operation of electric plants were

prepared. It will be the duty of the superin-

tendent to enforce compliance with these rules.

The Louisiana Electric Light company, it is

stated, will be obliged to e.xpend §50,000 upon
its system in order to meet the requirements of

the ordinance.

Schoop Storage Batteries v/ith Gelatinous
Electrolyte.

During the last year Prof. W. Kohlrausch of the Univer-
sity of Hanover, Germany, made an extended test of the

accumulator cells made by the Oerlikon Works. These
batteries are constructed in accordance with the patents of

Dr. Paul Schoop, at present a resident of Chicago. The
batteries are the same as those manufactured by the Chi-

cago Battery .S: Power company. The professor's report

was as follows:

The tests were made with a view to know the behavior
of the accumulators if subjected to rough usage. For this

reason trying tests were followed by regular tests with or-

dinary currents in order to get an opinion of the damage
eventually done by the hard trials.

After a series of regular charges and discharges, the cells

were finally charged and remained idle during a month's
time. In charging the cells again, 52 ampere-hours were
absorbed but a strong development of gases occurred
at the end of the charging period. The whole capacity in

charging with 10 amperes being 73 ampere-hours, it is obvi-

ous that about five-sevenths of the former charge seems to

have disappeared during the rest of 30 days. Probably a
part of this lost energy has been consumed in a certain

chemical or physical transformation of the "active material"

perhaps to th', advantage of the accumulator.

A normal discharge and charge were now made, and it

proved that the cells were yet in a good working order.

The discharge was with 72 ampere-hours, indicating an in-

crease in the capacity, the former trials having given only

65 ampere-hours on the average. The factory claims 70 am-
pere-hours as a normal discharging capacity.

Again the same cells were discharged with the normal
rate of current i. e., 9 amperes. After the discharge of

about 73 ampere-hours, the current decreased and could

only be maintained by decreasing the external resistance of

the circuit; at last the cells were short-circuited in order to

get the last energy out of the accumulators. In this way
again 36 ampere hours were drawn out and the whole dis-

charge was 109 ampere-hours. The cells were now
charged with only 6 amperes (too weak a current) until gas
bubbles were developed, and soon afterward (after ij^
hours rest) were discharged with a current of 50 amperes (J.

e. 5 times the normal rate of discharge). The capacity was
41.6 ampere-hours, about four sevenths of the normal
capacity. It is a well-known fact, that the capacity de-

creases if the discharging current increases.

Again the accumulators were charged at the normal rate

of current and delivered, discharged with the normal cur-

rent, 63. 2 ampere-hours; charging and discharging was in

every sense normal.

The discharged cells were now charged in the reversed

direction with 124 amperes, the electro-chemical reaction

on the plates were exchanged, i, e., the former kathode was
anode, and the former anode had become kathode. At
the end the tension of the cells was again two volts.

During this trial at first 68. 2 ampere-hours had passed
the plates voluntarily in the direction of the discharging-

current; afterward 124 ampere-hours had passed involun-

tarily altogether 192 ampere-hours.
Now the accumulators were again charged with g am-

peres with the current in the original direction and
after 223 ampere-hours the cells were again fully charged
and began to develop gases. During this forced charging
and discharging the efficiency was 36 per cent. . the efficiency

under normal conditions being 89 per cent.)

The following discharge with g amperes yielded 68.3
ampere-hours. It is obvious, that this series of abnormal
tests did not decrease the efficiency and capacity of the

cells; the capacity in fact increased a little. I think, that

during the long rest of the cells, probably also during this

abnormal treatment parts of the active material bad been
powerfully excited, parts which had before not been affected

electrically, having been transformed into true active mater-
ial.

One of the cells was now dismounted and I have seen,

that with the gelatinous electrolyte the whole construction

of the cell was of remarkable rigidity and constancy.

The two sections of plates could only be separated with

considerable power after a previous softening of the gela-

tine. After the plates had been fully cleaned of the gela-

tine they looked perfectly normal, just as before the trials.

The grids are very thin and soft, but it is this reason

that I think it improbable that plates can "buckle." The
stiff gelatine could not easily be removed so that the plates

would touch each other, an inconvenience too often observed

in the case of other cells with thin plates and narrow dis-

tances between them.
Falling or dropping of the active material off the plates

is made impossible by the gelatine also it is improbable
that active material could penetrate through the gelatine.

The most important question now is that of the durabil-

ity of those cells. Of course it is only possible after a

longer time, at least a year or two, to give an opinion.

How long will the thin grid of lead resist the combined
action of the electrical and chemical changes within the

electrode? How long will it take to have the metallic sup-

port eaten up by daily action of the cells, until the whole

grid is converted into the same "active material," which

does only practical work if imbedded in a perfect metallic

conductor?
I have observed on other systems with thin plates, that

often the grids becomes biittle and break, which is a practical

damage to accumulators.

I would say that the grids of the plates may last a year

or two with daily use, but it is possible that the cells will

lease to give daily practical service after three to five years.

\ hope to have an opinion more definite on this matter after

shall have used the cells for a longer time, say a year or
^wo.

The present trials have shown, that these cells endure
an abnormal and very rough treatment in a satisfactory
manner indeed, and that they are a practical electrical ap-
paratus.

CORRESPONDENCE,
New York Notes.

New York, Nov. 2g.—The question of electrical exe-

cution is once more a timely topic and the legal lights and

electrical experts are again discussing the validity of the

law. The Supreme Court of the United States has reaf-

firmed the decision that the new method of inflicting capi-

tal punishment is not cruel and unusual within the mean-
ing of the constitution, and it has been decreed that both

Wood and Jugiro shall die according to law. As soon as

this decision was reached, the warden of Sing Sing, where

the executions will take place, began his arrangements for

the event. It was agreed that the proper course to pursue

was to kill the usual number of horses and cows, and this

was accordingly done. It was expected that Wood's exe-

cution would take place next week, but now it appears a

fight will be made on his case, though not on the same
grounds as in the cases of Kemmler and the Jap. Some
time must necessarily elapse before his case will be finally

decided. It is therefore probable that the Jap will first be

executed. The ground on which Wood's appeal is taken

is the exclusion of colored men from the grand and petit

juries which indicted and convicted the condemned man.

The case will not be called until the first Monday in Janu-

ary.

In the annual report of the Lighthouse Board attention

is again called to the electric lights on the Brooklyn bridge

which, it is claimed, interfere with the navigation of the

East river. The board also says that it cannot enforce the

law providing for the proper lighting of bridges over navi-

gable rivers, as no penalty is prescribed for its infraction.

An appropriation of $6o,oco is asked for by the board to

complete the pedestal of the Statue of Liberty, the light-

ing of which, it will be remembered, is by an isolated arc

light plant, of the old American system.

The members of the New York Electrical Society visited

the new station of the Edison Electric Illuminating com-
pany at Twenty-sixth street, New York, Tuesday evening.

There was a large gathering of electricians and they fol-

lowed with interest the remarks of J. Van Vlech, the chief

engineer of the company, in explanation of the details of

the plant. The station is in superb order and its inspec -

tion was a privilege thoroughly appreciated by the visitors.

After the tour of the building had been made supper was

served and brought to close another of the pleasant and

profitable evenings of which the meetings of the New York

Electrical Society never fail to be the occasion. The
society is steadily increasing its membership and enlarging

its sphere of usefulness. At its next meeting E. P.

Thompson will read a paper on "Invention as a Science,"

which is looked forward to with great interest.

The season for underground work is practically closed

and Commissioner Giiroy has issued the usual order to

clear up the work now on hand. Permits for opening the

streets will be refused until the beginning of next season.

Henry Villard, president of the Edison General Electric

company, has returned to New York. He arrived this

morning on the steamer AUer from Bremen.

Members of the Electric club enjoyed a dinner at the

club house Thursday evening. An excellent programme

had been prepared by the committee on entertainment, and

the members thoroughly enjoyed the evening.

Even the New York papers are beginning to weary of the

failure of the Board of Electrical Control to do its duty. In

the course of an editorial the M'orld said the other day:

"In the mean time the city is interested in knowing why
the Board of Electrical Control does not fix the rents.

Why is the settlement of the public's interests postponed

while the lawyers tie them up in endless brefs? Who is

responsible for delaying the Board's decision? It looks as

though the Subway company had more influence than the

people." W. H. T.

Minneapolis, Minn.
MiNNEArOLis, Nov. 29 —The St. Paul City Railway

company has made a slight change in its directorate. A
special meeting of the board of directors was held at the

company's office to act upon the resignation of Col. Barr

from the offices of vice-president and director, and of

George B. Harris as a director. C. G. Goodrich was elected

vice-president and director in Col. Earr's place, and Super-

intendent A. L. Scott will fill the vacant seat on the board

occasioned by the retirement of Mr. Harris. One of the

principal purposes of the meeting was to discuss the ordi-
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nance recently passed by the city council of that city grant-

ing an extension of time for the completion of electric lines

and prescribing certain changes in the operation of those

already built. All of the propositions of the ordinance

were formally accepted.

President Lowry has set at rest the anxious speculation

of the public in regard to the adoption of the storage bat-

tery system on Twin City lines, lie says that he has made

no special investigation into that system, being fully satis-

fied with the present system, and will wait until the experi-

ments now in progress have clearly demonstrated the supe-

riority of the storage battery before undertaking any change.

The Minneapolis Street Railway company has the super-

structure of its big power house completed, and the new

machinery* will be set up at once. The Sixth street electric

line, which has been awaiting the completion of these im-

provements, will be put in operation immediately. This is

one of the most important lines in the city running through

the most thickly populated residence wards.

Two new lines were put in operation Wednesday; one

running to Lake Harriet and the other on Twentieth avenue

north to Penn. The latter line is the one which will con-

nect at Thirty-second avenne and the city limits with the

tracks of the Kobinsdale Electric Railway company, which

has completed the grading on its 2}.i miles of line. An
arrangement for the operation of this line is understood

to have been effected with the city company whereby the

latter will operate it on a guaranteed business of $2,000

per year.

RobE. Taylor, an employe of the Brush Electric company,

was seriously injured by a fall while miking repairs in a

building on Nicollet avenue and Sixth street.

The first accident resulting from the location of trolley

poles in the center of the streets has occurred. An old man

ran against one while running to catch a car. and sustained

severe injuries on the forehead and concussion of the brain.

His injuries will not necessarily prove fatal.

The St. Paul Brass Works company have undertaken the

construction of a new type of dynamo and motor. It is

the invention of Walter F. Brown, a St. Paul elec-

trician. N. O. F.

Pittsburg, Pa.

PiTTSRURC, Nov. 2g.—The Stockholders of the McKecs-

port Electric Light company have for some time been dis-

satisfied with the board of directors of the company, and

the trouble has at last led the dissatisfied parties to go into

court for an adjustment of their grievances.

Judge Ewing of Pittsburg, before whom the matter came

up, was asked in a petition to issue a writ of mandamus on

Thomas L, White, acting president of the company, com-

manding him to call a special meeting of the stockholders.

The petition is signed by the Edison Electric Light com-

pany, Samuel Insull, the Edison General Electric company,

Thomas Petty, D. A. Farley and Magnus Pllaum, all of

whom claim to be stockholders in the company. They

state that they are the majority stockholders; that at a

meeting held on Oct. 14, iSgo, the minority stockholders

and the president, although a majority in number, but not

owning a majority of stock, obstructed the business pend-

ing before the meeting. The case will be heard before

Judge Ewing next week.

The Central District iv: Printing Telegraph company of

Pittsburg, which operates all the telephones in this city and

the surrounding country has entered suit against the Sec-

ond Avenue Electric Railway company for damage to its

telephone wires in this city. The company alleges that the

electric railway wires interfere with the telephone service,

and it claims that over $15,000 damages has already been

done to the system.

The telephone comjiany is apparently determined to

fight the electric street railway wires to the bitter end, and

this suit is supposed to be the first only of a number to be

instituted against the other electric street railway com-

panies in this city. It is said by the telephone people that,

since the advent of the electric railroads in this city the tel-

ephone service has been practically rendered useless in cer-

tain parts of the city. It is next to impossible, they say, to

telephone, for instance, to Scwickley or other places around

the city. The completion of additional electric roads

makes it probable, in the opinion of thetclephone company,

that the system will be oven more seriously affected than

at present. For this reason the company expresses its in-

tention of protecting its property, and having franchises

which ante-date those of the electric roads, claims that the

railroad wires have no right to interfere with the telephone

wires.

General Manager Metzger of the telephone company,

says in regard to the matter: "Our lines are damaged to a

considerable extent by the elec'^ric railway wires. Some of

our long straight lines have in fact been rendered entirely

useless where the electric street car wires run parallel with

them, and in one instance we have been compelled to lay

an entirely new line. We had to give up our regular Sec-

ond avenue wires and build new lines in another direction

in a very roundabout way to take their place. In some

parts of the city we cannot put up new lines, and we have

to suffer the interference. We have improved the service

very much in some sections of the city by putting up a

complete return wire, and instead of connecting every tele-

phone with the earth, all are connected with this return

wire. A complete metallic circuit is produced, and no

ground connections are made at all. The Pleasant Valley

wires do not trouble us nearly so much as the Second av-

enue wires, but we also have been obliged to put up new

lines on account of the former. We apprehend a great

deal of trouble when the Pittsburg, Allegheny & Manchester

road is finished, as well as from the Duquesne Traction

line, which is now being constructed. Our company has

already been damaged for over fjirs.ooo, and this seems to

be only the beginning of the trouble because the construc-

tion of electric roads is only just commencing in the city.

We have susd the Second Avenue company first because

that company has damaged us more than the others, and

when that suit is settled we will proceed against the rest

of the companies." E. II. II,

Kansas City, Mo.

Kansas City, Mo., Nov. 2S.—Councilman Brinkley is

collecting information as to the possibility of compelling

the telephone, electric light and telegraph companies to put

their wires underground. An ordinance which he will in-

troduce will provide that all wires in the street in the busi-

ness part of the city shall be put underground, but will

leave it at the discretion of the Hoard of Public Works to

designate where the wires shall be taken down. There is

no especial hurry about the matter but Chief Hale of the

fire department is very anxious that the ordinance should

be introduced and passed.

President Cannon of the Upper House of the Council, is

afraid that it would not yet be practicable to put the elec-

tric light wires underground, because no perfect under-

ground system has been devised.

Chief Hale considers the plan proposed by Mr. Brinkley

to be entirely practicable and he expressed an earnest hope

that the council would adopt the ordinance.

Within a very few weeks the southern extension of the

L road in Kansas City, Kan., will be placed in operation.

This road leads from the junction of the main line and the

Riverview branch, south on Fifth street and Colorado ave-

nue over the Seventh street viaduct to the Sixth ward, pen

etrating the great manufacturing districts in the southern

part of the city.

The cars will be operated by electricity and the dynamos

have already been placed in position at the electric light

plant. When this road is in operation it will do as much,

if not more, toward the consolidation of the cities west of

the line than the Seventh street viaduct did. The facilities

for reaching the southern part of the city at present are

very inadequate. It will only require about ten minutes to

make the trip when the new road is in operation. The
road bed has been completed and the poles and wires have

been placed in position. All that now remains for the

completion of the line is the arrival of motors and cars from

the East. The line will be connected with the main line

at Riverview, but it has not yet been stated what changes

will be made in the running of the main road when the

new line is started. It is understood that the elevated

company will also adopt electricity for motor purposes on

the Riverview branch. The southern extension will be the

only line put in operation in this city this fall, but next year

the Metropolitan Street Railway company will extend its

Fifth street line from Tenth and Minnesota streets to the

western city limits. The West Side Railway company will

also soon commence the construction of its line in this city,

but it will not be completed and ready for operation until

May I, 1S91.

The question of establishing a fire alarm box system is

now occupying the attention of the Kansas City, Kan.,

council. Almost every councilman is in favor of putting in

a bo.T system of some kind, and the workings of several

methods have been examined.

Chief Ilale has attached to his buggy two little incan-

descent lamps, with powerful reflectors, connected by

switch to a twenty-six pound storage battery, fastened in the

back of the vehicle. The members of the fire committee

will be asked to inspect the buggy and to au-

thorize him to put such lights on the hose carts and ladder

trucks. A light much stronger and steadier than that fur-

nished by the ill-smelling torches could be produced at

much less cost.

The torches are kept burning all night and gas is burn-

ing in the engine house, whereas if electricity were used

the house could be kept in darkness and the ringing of the

alarm could be made to turn on the lights. The constant

light is found to be bad for the horses. A large storage

battery, so says Chief Hale, could be placed on the ladder

truck and a powerful light could be reflected upon buildings

where the men are at work. P.

Indianapolis, Ind.

Inuianapolis, Nov. 29.—Mr. Hatfield, agent'for the

Kester Electric company, has just finished putting in a

hundred light incandescent plant in Hetherington & Ben-

ner's foundry and machine shop, and also a 75 light plant

in the shop of the Coleman Stove .li: Heating company.
The Fort Wayne Jenney Electric company has just closed

a contract with the postoflice authorities here for lighting

that building. The current is to be furnished from the

plant in the When clothing store, just across the street,

to which have just been added two incandescent machines,

one arc dynamo and an engine. There are to be 275 16-

candle power incandescent lights inside the postoffice and
10 arc lights outside.

The street lighting question has come up again in city

council. Two weeks ago the committee on lighting re-

ported a majority and minority report. The former pro-

vides that of the lights required for street illumination 150

should be arc lamps, and the remainder gas jets. This re-

port was adopted. Such a breeze was caused by the adop-

tion that a number of councilmen who claimed they had

not fully understood the report, and who had voted for the

majority report, called up the question last Monday night

and the matter was reconsidered.

A resolution calling for advertising for bids for lighting

the city by electricity for a period of five to ten years, wag
adopted. Several of the large electric companies have rep-

resentatives in the city looking over the ground with view

to bidding. M.

Nashville, Tenn.
Nashville, Nov. 29.—The Citizens' Rapid Transit

company has about settled all its differences with the city

government and its litigation with the United Electric

Railway company. One of the most serious of these arose

from the necessarily joint use by the two corporations of a

single track over a distance of 4,000 feet. It was decided

that each company should use its own trolley wire. The
trolley wires of each company are placed at the same eleva-

tion and are only eight inches apart. How this arrange-

ment will work remains to be seen. The Citizens' Rapid
Transit will run its cars regularly on and after Nov, 2g

inst. The track is five miles in length, including turn-

outs and side tracks, and is constructed in a very substan-

tial manner. The rails within the city limits are 45-pound,

Johnson girder and outside 40-pound T mils, laid on S-

foot ties, 2,640 to the mile, and having very heavy and

substantial chairs of new design. The line is nearly

straight throughout its entire length. Longer cars will be

used than on any other line in the city. The cars, five in

number, are of the latest design of the Stephenson make,

equipped with Edison motors and track brakes. The
latter is a new feature in this city and consists of

a shoe carrying a piece of hard wood 2x3 inches

and 18 inches long, which can quickly be brought

down on the rail, if emergency should require, until it

supports the entire weight of the car, thus bringing

the car to a standstill on any grade as suddenly as

compatible with the safety of the passengers and the

machinery. There are some new features connected with

the power house, dynamos, trolley wires and connections.

The track of the Nashville Electric Railway & Power

company is being rapidly laid. The line is three and one-

half miles in length and will be laid with the same kind and

weight of rails as the Citizens' Rapid Transit with the ex-

ception that the ties will not be as long nor as heavy. The
line will have several short curves and will run cars of

medium length and weight. Five have been ordered from

the John Stephenson company. The brick work of the

power plant is nearly completed and all the machinery has

been ordered.

The United Electric Railway company, operating about

sixty miles of roadway, is doing an immense business and

giving first-class service.

The Capital City company has greatly extended its

service during the past two months both for public and

private lighting. The city is better lighted at present

than ever before

Fred W. Fairfield, city electrician, said recently; "I

have just returned from a tour through the principal elec-

trical cities of the North and Northwest, and Nashville uses

more electricity to the square mile than any other city in

the United States, so far as my observation and information

extends."

The Postal Telegraph Cable company has completed its

line to this city from its southern connections and opened

a handsome office on Union street in the business center
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of the city. This company has had a great deal of trouble

about the right of way, as all the railroad lines are covered

by the Western Union, and it had to "take to the woods."

so to speak, and follow the turnpike roads and old time

mail routes. The construction of the line was very costly,

but in this state has been well done. The poles used are

Tennessee red cedar of very large size and through

wooded sections all the timber on both sides of the right

of way that could fall on the line has been cut down. The

work of constructing the line northward has already

reached the city limits and is being pushed by three large

forces. The olhce here is now receiving business for all

the principal northern and eastern points and nearly all

leading points south except on the Gulf coast. The only

litigation the Postal Cable has here now is with the tele-

phone company. The Cumberland Telephone company

rents its boxes to all city subscribers except the Postal

Cable Telegraph company for a charge of $5 per month.

Of the latter 15 per cent, of its local receipts was demanded

as compensation for the use of the telephone. This de-

mand was refused. The telephone company served a

notice on the telegraph company that it would remove the

box, or what amounts to the same thing, would shut off its

connection. The Postal Telegraph Cable company ob-

tained a temporary injunction to restrain this action and

tne matter comes up for argument next week. B.

THE ELECTRIC LIGHT.
The Morgan Park Electric company was incorporated

last week at Chicago to furnish electric light, power and
heat; capital stock, $25,000; incorporators, F. S. Wheaton,
George A. Meech and J. H. Westover.

The Globe-Democrat is responsible for the statement that

the city and electric light companies of St. Louis had

reached an agreement whereby the city shall pay one-half

as much for its light as private consumers.

A committee appointed by the Seattle Wash., trustees

to investigate the subject of the cost of electricity and
gas for street lighting, recommended that bids be solicited

for new contracts for all kinds of lights, for a term not

exceeding one year; also, that the city should own and
control its own system of lights.

THE ELECTRIC MOTOR.
Arrangements have about been completed for the exten-

sion of the Colfax avenue electric line of Denver, Col.,

south to Fairmont cemetery, and it is expected to have the

cars running by January i.

At the last meeting of the Chicago Electric club a refer-

ence was made by one of the speakers to the successful

operation of a storage battery car. In the report of the

discussion which appeared in the Western Electrician,
the city in which the road was operated was given as 'J'o-

peka. The statement would have been correct had Du-
I'ltque been substiiuted. The plant was installed by the

Accumulator company of New York.

Theo. P. Bailey, manager of ihe railway department of

the Thomson-Houston company at Chicago, states that he
has had a tremendous rush of orders for the perfected snow
sweeper manufactured by his company. He has taken

orders for twelve sweepers during the last fortnight. He
also reports the sale of electrical apparatus and equipment
for fifteen additional cars, including generators and over-

head equipment for ten miles of track, to the San Antonio
Street Railway company, San Antonio, Tex. This is the

third increase in sales to this company of Thomson-Hous-
ton apparatus, and comprises altogether about thirty cars.

A big deal in street railroad property was made in Pine

Bluff, Ark., last week, whereby the two companies were con-

solidated under one management, the Citizen's line selling

out to Wiley Jones, the owner of the Jones line, and a stock

company. For some time past New York capitalists have
been trying to buy the Citizen's line, but having failed to

come to time, this week the opposition company signed an
agreement to take the property at $125,000, Wiley Jones
buying and John O'Connell and H. P. Bradford selling.

This consolidation gives Pine Bluff one of the wealthiest

street car corporations in the South. There are fourteen

miles of road in the new company's line.

Personal Mention.

D. H. Bates, vice-president and general manager of the

Accumulator company of New York, was in Chicago last

week.

W. A. Willard, general sales agent of the Interior

Conduit and Insulation company of New York, was in

Chicago this week.

H. S. Wynkoop, M. E., assistant district engineer of

the Edison General Electric company, has been transferred

from the Central to the Pacific district of his company.

George A. McKinlock and Miss Marion Rappleye were
married by Bishop Cheney, Dec. 2, at the bride's

residence, 3636 Prairie avenue, Chicago. The ceremony
was witnessed only by immediate relatives. Mr. and Mrs.
McKinlock will pass their honeymoon in Europe. They
sail on the Etruria and will make an extended tour of the

continent. Mr. McKinlock is treasurer of the Central

Electric company, Chicago, and despite his desire to have
a quiet wedding, many of his friends learned of

the event and extended congratulations. Among
the presents received was a very fine set of

silverware of eighty-nine pieces. Accompanying it was

a note from Durant Cheever, W. L. Candee and Geo.
Manson of the Okonite company. New York, in which
they extended their congratulations and good wishes to

the happy couple. Mr. McKinlock has a host of friends

in the electrical fraternity who will wish him continued
happiness and prosperity.

C. E. Stump, who has been connected with the Eicciricnl

World oi New York for the last eight years, has resigned

his position as business manager of that journal to accept

the vice-presidency and business management of the Street

Railway Publishing company. The latter company
publishes the Street RailwayJournal. He will also have
an interest in the American- Journal ofRailway AppHaiii-'cs.

Mr. Stump is one of the best known men in the electrical

field. He has formed a wide circle of acquaintances
among electrical men, and has wielded a marked
influence. He possesses great executive ability and to

his untiring labor not a little of the success of the paper
with which he has been identified for so many years is to

be ascribed. Mr. Stump's friends are glad to know that

he will still be connected with electrical interests, for

to-day a street railway paper is to a great extent an
electrical journal. The Western Electrician knows
that a host of friends throughout the country will join with
it in expressing the heartiest wishes for Mr. Stump's
success in his new field.

Business Mention.
Among the many handsome calendars that have come to

hand for the year iSgi, is one issued by H. A. Cleverly, of

Philadelphia. It is exceedingly handsome.

The Universal Radial Drill company has mailed its

December calendar. This calendar has been issued

monthly for two years and the company states that many
commendatory notices relative to it have been received.

The Pittsburg Sheet Metal company of Allegheny, Pa.,

have a thoroughly equipped factory, and are prepared to

manufacture electrical goods of any description. They
have lately added many special facilities for their class of

work, and feel that they can guarantee satisfaction in every
case.

The Crosby Electric company of New York city has
just issued a circular notifying the trade that it has pur-

chased the business of the Federal Electric company,
heretofore carried on at 10 Cedar street. New York,
together with the stock and patents under which this latter

company manufactured its goods.

M. C. Chase, manufacturer of hard rubber goods and
electrical specialties, formerly at 84 Market street, finding

his quarters too small for his rapidly growing business, has

iust secured a new location for both office and factory in

the Metal Workers building, 43 to 49 South Canal street,

Chicago, and will soon be in shape to receive his friends.

The Bassett combination portable and bracket which
has been placed upon the market by the Electrical Supply
company, 171 Randolph street Chicago, should meet all

ordinary requirements where it has been necessary before

to use separate articles. This article is moderate in price,

therefore will probably'meet with large sales. It is, as

its name implies, a combination of both a portable and
bracket.

The Weston Electrical Instrument company, of New-
ark, N, J., is about settled in new and handsome quarters,

114 and 116 William street. The company has every
facility in the way of expert help and machinery of the

most improved patterns, as well as many ingenious special

tools, of its own design, for the perfected manufacture of

standard voltmeters and ammeters. The company is busy
perfecting some instruments which are expected will short-

ly be put before the public.

Geo. E. Fisher of the Commercial Electric company of
Detroit, reports a large and increasing business this fall.

There has been unusually heavy demand for their special-

ties and their sales for all staple articles have been unpre-

cedentedly large. They have recently made arrangements
whereby they have secured the exclusive sale of all the

Edison patent specialties in the city of Detroit. In order

to accommodate a constantly increasing trade in the north-

ern part of Michigan, they have opened an office at Bay
City.

The Buckeye Electric company of Cleveland, O., which
recently opened a sales department in this city in connec-
tion with the Western Mineral Stock company, at 1S2

Jackson street, have their new incandescent lamp perfected

and are now offering it to the trade. While very modest in

their claims they contend that their lamp is equal to the

best made in efficiency as well as life. Patents on a new
material for the filament, as well as an improved process of

manufacture are pending, and the lamp is to be kept up to

the highest standard.

The Electric Merchandise company, Chicago, write that

they have supplied about seventy-five electric roads with
their rawhide pinions. Speaking of this specialty the

United Electric railway of Nashville, Tenn., say: "We
have used your rawhide pinions and are very well satisfied

with them. While the life of the rawhide pinion is not quite

so long as a good bronze pinion the saving on the iron gear
makes them quite economical. You will remember we
purchased your pinions about five months ago. Some of

these are still in service."

The Wm. D. Gibson company, Chicago, are manufact-

uring out of crucible cast steel, trolley and car seat springs,

and in fact all other patterns used in any form of electrical

machinery. This company reports an excellent demand for

products, with the best of prospects ahead. The firm

makes a specialty of this class of goods, having an im-

proved tempering process which enables them to turn out

an article that is giving universal satisfaction. Their fac-

tory located on North Clinton street is claimed to be the
largest in the West devoted exclusively to this line.

The Magnolia Anti- Friction Metal company has reason
to feel encouraged. The latest accounts are to the effect

that Magnolia metal has been indorsed by the United
States and German governments. The Hamburg-Ameri-
can steamship company writes also, "It has never cut, has
never become warm or melted, and has invariably put a
splendid surface on the journals. The lasting quality of
the metal is very great; the saving of oil very considera-
ble. The Magnolia metal is particularly useful in re-lin-

ing worn-out brasses." They write further that they con-
sider it to be the best of all antifriction metals in the
market, and shall continue to use it on their steamers.

The mining department at the western office of the
Thomson Houston company is now being rapidly organ-
ized by Prof. F. B. BadE. It was only recently that Prof.
Badt entered upon his duties as manager of this important
branch of the Thomson-Houston business, and already
the prospects are such as to indicate a prosperous and
rapid development in this particular field. In organizing
the milling department an effort has been made to

thoroughly systematize the business methods so that mining
engineers, contractors, etc. , would not only be able to obtain
from the office all information as to electrical equipment, but
also find reliable data, prices, etc., appertaining to the
strictly mechanical portions of a plant. In other words
the aim is to make the mining department a bureau of
general information for miners.

George, Cutler who recently sold his interest in the Great
Western Supply company, Chicago, has started a new
enterprise. For a long time Mr. Cutter has been desirous
of devoting his time exclusively to developing electrical

novelties, aud of late he has been actively engaged in
arranging his plans to that end. His twenty years' ex-
perience make him peculiarly fitted for this work. Mr.
Cutter already controls a number novel of electrical special-

ties and is arranging for such others as will best meet the
demands of electrical people. His quarters will be in the
Rookery building, Chicago, and he will be surrounded by a
picked corps of assistants. In addition to bringing out
electrical novelties Mr. Cutter will engage in electrical en-
gineering work. It is almost needless to state that his

facilities as well as his previous record bespeak for him
a prosperous career.

Jas. McLaughlin, electrical and mechanical engineer,
calls attention in this issue of the Western Electrician,
to the enlarged facilities which he has provided at his

factory on North Clinton street. Mr. McLaughlin claims
to be a pioneer in the electrical business, and his claims, it

would appear, are well founded. His first employment was
with Hiram S. Maxim in New York in 1S76, and since that
time he has been constantly engaged, his first work in

the West being with the Heisler company in St. Louis,
after which he filled other important positions until the

Vanderpoele company was organized in this city in iSSo.
He was then made superintendent of the factory, where he
remained for nearly eight years. When they sold out he
started a repair shop and factory of his own. Mr. Mc-
Laughlin gives personal supervision to every piece of work
intrusted to his care, which is a suflicient guaranty that it

will be well done, and he will undoubtedly meet with the

success he deserves.

The Central Electric company report a continually in-

creasing demand for improved Candee wire, and in order
to meet this demand have stocked their warerooms with a

larger quantity than ever. As an instance of their unequaled
facilities for doing business in a hurry, they received an
order last week for 12,000 pounds of this wire to be shipped
with a rush and the wire was at the freight depot in less than
one hour after the order passed through the office. The
handsome little special circulars gotten up by this company
exhibiting a piece of Okonite wire that has been in use five

years, and which was referred to in these columns In a late

issue, has attracted much attention, and the company has
received numerous applications for specimen circulars to

frame as souvenirs. Tbe Central Electric company has

obtained patents on a new form of glass insulator, espec-

ially designed for heavy railroad work. The Highland
Park Electric Light company have adopted improved
Candee wire for their primary circuits throughout their

system, and have over fifteen miles of it in use. They
report that recently after three days of continuous rain, a
test showed that the insulation resistance of the primary
circuits were over one megohm notwithstanding the fact that

the wires are built through alleys, and in a great many
cases hang through trees.

Electrical Patents.

Issued N'ov. iS and 1^, iSgo.

440,614. Electric Switch. Ernest T. Barberie and James
Des Brisay, New York, N. Y.

440,627. Electric Meter. Sebastian Z. De Ferranti,

Hampstead, County of Middlesex, England.

440,640. Electric Welding Transformer. Hermann Lemp,
Lynn, Mass.
The invention consists, essentially, in securing uni-

form heating at different parts of the work by supply-

ing the different parts of the work from different

sources of energy and regulating the different sources

independently of one another.

^40,641. Electric Welding Apparatus. Hermann Lemp,
Lynn, Mass.

440,654 Lightning Arrester, Edwin W. Rice, Jr., Lynn,
Mass.

440,662. Electric Arc Lamp. Elihu Thomson and Ed-
win W. Rice, Lynn, Mass.
The last claim reads as follows:

"i2. The combination, in an electric arc lamp, of a

feed regulating lever supporting the carbon, a low re-

sistance branch around the arc containing a magnetic
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coil acting on the same lever, and a contact closing

catch, or its equivalent, as described, controlled by said

lever, whereby the low resistance branch is maintained

until the feed regulating lever is brought to normal

position for producing a feed of the carbon."

440,6'»3. Electric Arc Lamp. Elihu Thomson and Ed-
win W. Rice, Lynn, Mass.

\Vc give claim one:

"The combination, in an electric lamp, of a sta-

tionary high resistance derived circuit magnet, an ar-

mature therefor, a lever carrj-ing said armature and
supporting the electrode and actuated in opposite di-

rections by said derived circuit magnet and a suitable

resistance."

440,664. Method of Electric Welding. Elihu Thomson,
Lynn, Mass.

440,66$. Trolley Arm for Electric Railways. Elihu

Thomson. Lynn. Mass.

440.685. Electric Cut-out. George IL Alton and Edwin
\V. U ice, Jr., Lynn. Mass.

440.686. Electric Railway Car Motors. Isaac F. Baker,

Lyon, Mass.

440,689. Electric Railway Car. Warren S. Belding, Chi-

cago, III.

The improvement relates to the application of elec-

tric motors to the propulsion of railway cars in such

raioner a? to permit of the constant rotation of the

armature of the motor while the car is stationary or in

motion.

440,691. Electric Collecting Device or Brush. Harold P.

Brown, New York, N. Y.

440.699. Electric Motor. Charles E. Dressier, New
York, N. Y.

440.700. Electric Motor and Generator. Charles E.

Dressier. New York, N. \'.

440,717. Electric Motor Mechanism. Samuel E. Mower,
New Haven, Conn.

440.71S. Electric Motor Mechanism. Samuel E. Mower,
New Haven. Conn.

440.720. Electric Switch. Charles A. Pfluger, Chicago,

111.

440,753. Crossover Block. Erederick Bathurst, London,

England.

440,759. Apparatus for Flashing lilaments. Hermann
Lemp. Hartford, Conn.

The object of the invention is to construct an appa-

ratus of peculiar arrangement for llashingthe filaments

for incandescent lamps, which will automatically con-

trol the same, so that when the filament reaches the

desired resistance or cross section it will be automatic-

ally cut out of circuit.

440.766. Telegraphy. Patrick K. Delany, New York.

N. Y.

The last claim is given:
"10. In a system of multiplex telegraphy in which

the line is split up by means of series of insulated seg-

ments at each end of the line distributed among dif

fereot operators, over which synchronously actuated

trailers connected with the line traverse, the improved

method of operating on long lines, which consists in

sending an impulse of electricity into the line at one
station through a segment, and receiving said impulse

at the other station through a segment so located

according to the time or length of the line that when
the trailer reaches said segment the arrived current will

be discharged into it irrespective of the position of

the sending trailer."

440.767. Synchronous Telegraphy. Patrick 3. Delany,

New York, N. Y.

Of the ten claims we give the fourth;

"The combination of the primary driven spindle, a

second spindle, interposed mechanism by which the

latter spindle is drij'CT at an increased speed, the trailer

carried by the latter spindle, and the circle of seg-

ments."

440.768. Multiplex Telegraphy. Patrick B. Delany, New
York. N. Y.

440, 776. Electric Motor. Harry B. Pullman, Cambridge,
Ohio.

440.780. Underground Conductor. Edmond Verstraete,

St. Louis, Mo.

440.781. Trolley or Plow for I'^lectric Railways. Edmond
Verstraete, St. Louis, Mo.

440,789. Overhead Conductor for Electric Railways.

Robert D. Gushing. Boston, Mass.
The invention consists in an insulating guard of

novel construction applied directly to the overhead

conducting wire in such manner as to leave its under
surface exposed and uninsulated.

440,813. Push Button. Hjalmar Von Kohler, New York,

N. Y.

440 814. Trolley for Electric Railways. Charles A. Lieb,
' New York, N. Y.

440,817. Yoke and Brush Holder. Frank B. Rae, Detroit,

Mich.

440.821. Electric Motor. Leo Bock, Jr., New York,

N. Y.
The purpose of this invention is to provide a motor

to be operated by an alternating current.

440.822. Electric Conduit. William J. P.rcwer, New
York, N. V.

440,845. Electric Switch. Charles H. Herrick of Win-
chester, Mass.

440,881. Signaling Apparatus for Electric Railways.

Frank F. Looniis, Akron. O.

440.S98. Calling Device for Clock Telephone Lines. John
A. McManman, Milwaukee, Wis.

440,906. Electric Railway. Samuel Trott, Halifax, Can-
ada.

450,908. Dynamo Electric Machine and Motor. Frederik

V. Andersen and John O. Girdlestone, London, Eng.
The object of this invention is to reduce the

magnetic resistance of the air spaces around the arma-

ture to a minimum, to arrange and dispose the iron In

the field magnets in the most effective and economical

manner, and to reduce the weight of the machines.

440,925. Railway Signal. Joseph W. Riggs, Minneapo-
lis, Minn.

440,926 Railway Signaling Device. Joseph W. Riggs,

Minneapolis, Minn,

440,927. Railway Signaling System. Joseph W. Riggs,

Minneapolis, Minn.

440,934. Ceiling Block. Daniel A. Tompkins, Charlotte,

N. C.

440.976. System of Electrical Transmission of Power.
Charles J. Van Depoele. Chicago, 111.

The invention relates to new and useful improvements

in the utilization of electricity as a motive power,

whereby an electric motor can be converted into a

generator, and the current then produced thereby be

added to the main current of the line from which the

current is taken to run the system.

440.977. Generator for Pulsating Currents. Charles J.

Van Depoele, Lynn, Mass.

The means whereby the generator is adapted to

produce rising and falling currents comprise, broadly,

a double or four pole field magnet, and a continuous

current armature having a sectional commutator pro-

vided with four commutator brushes at equidistant

points, each pair of brushes being in circuit with one

of the motor coils of the engine.

441.030. Train Signal for Railroads. William D. Shel-

don, Providence, R. I.

441 031. Train Signal. William D. Sheldon, Providence,

R. I.

441.032. Railroad Gate. William D. Sheldon, Provi-

dence, R. I.

441.033. Train Signal for Railroads. William D. Shel-

don, Providence, R. I.

441.034. Lighting Railroads. William D. Sheldon,

Providence, R. I.

441.043. Underground Wire System. Edmond Verstraete,

St. Louis, Mo.

441.044. I'^Iectric Railway Signal. William H. Waddell,

Lexington, Va.

441.059. Incandescent Electric Lamp Socket. Jatnes W.
Collier, New York, N. Y.

441.060. Process of Magnetically Concentrating Ore.

Gurdon Conklings, Glens Falls, N. Y,

441,066. Thermal Protector. Hammond V. Hayes, Cam-
bridge, Mass.

441.122. Contact Trolley for Electric Railways. Norman
C. Bassett. Lynn, Mass.
The invention consists in the combination of the

pivoted trolley and spring support with the bow spring

connected to the trolley and support respectively, and
tending to press the former up into contact with a sus-

pended conductor.

411.123. Trolley for Electric Railway Cars. Norman C.

Bassett, Lynn, Mass.

441,127. Manufacture of Incandescent Electric Lamps.
Adolph Bornholdt, Brooklyn, N. Y.

441,12s. Incandescent Electric Lamp. Adolph Born-

holdt, Brooklyn, N. Y.

441,130. Electric Battery Connections. Horatio J.

Brewer, New York, N Y.

"Claim 7: The combination, with a zinc electrical

connection, of a copper conductor leading thereto, and

an interposed piece of tin."

441.157. Electrical Call, Lighting and Alarm System.

Charles A. Hale, Cleveland, Ohio.

This is a general system for transmitting calls be-

tween the office and the room, and contemplates auto-

matic signals controlled by clockwork, and means for

lighting and extinguishing the gas in the guests' rooms
and sounding an alarm on one or more floors at a lime.

Of the seventeen claims the sixth is as follows:

"In an electrically operated system for buildings, an

alarm-board having two series of contact points and a

brush to touch the points in both series simultaneously,

call bells and lamps, and wires running thereto from

said alarm-board, floor switches for the lamps and the

call bells and battery service in circuit with said

parts."

441.158. Flash Light Photographic Apparatus. William

H. Harbeck, Toledo, Ohio.

441.210. Electric Street Railway System. Malone Whe-
less, Nashville, Tenn.
The claim reads:

"The combination of a continuous power line, a

trolley line composed of sections insulated from one

another, a car having thereon a motor circuit in elec-

trical connection with the trolley line, a local circuit,

part of which containing the source of electricity is on

the car, and a switch between the local and the trolley

line and power line, whereby when the local Is closed

a section of the trolley line is connected to the power

line."'

441.211. Electric Street Railway System. Malone Whc-
less, Nashville, Tenn.
The last claim is given:

"3. The combination of an insulated power line, a

trolley line Insulated therefrom, a local circuit having

a magnet the armature of which connects the working

conductor to the power line, and a magnet between the

power and trolley lines which holds such connection.

the contact plates with which the armature makes the
connection being resilient."

441.212. Conduit for Electric Railways. Malone Whe-
less, Nashville, Tenn.

441.213. Auxiliary Contact for Electric Railways. Malone
Wheless, Nashville, Tenn.

441.214. Electric Railway Cut-out. Malone Wheless,
Nashville, Tenn.

441.215. Insulated Brake. Malone Wheless. Nashville.,
Tenn.

441.216. Electric Railway System. Malone Wheeless.
Nashville, Tenn.

This invention relates more particularly to the way
of arranging the armature and the device for connect-
ing the power line with the working conductor section,
so as to make a larger break when the working con-
ductor section is cut out.

441.217. Electric Railway System. Malone Wheless,
Nashville, Tenn.

441.218. Electromagnetic Switch for Electric Railways.
Malone Wheless, Nashville, Tenn.

441.219. Electric Railway System. Malone Wheless,
Nashville, Tenn.

441.220. Trolley for Underground Electric Railwavs.
Samuel E. Wheatley, Washington, D. C.

441.221. Conduit for Electric Railways. Samuel E.
Wheatley, Washington, D. C.

441,246. Armature Body. Charles A. Lieb, New York,
N. Y.

441,248. Means for Hanging Electric Lights. Timothy
J. Lynch, Danvers, Mass.

441,250. Telpherage System. James E. Maynadier,
Taunton, Mass.

441,256. Dynamo Brush Clamp. Thomas Reese, Jr

,

Newark, N. J.

441,258. Conduit for Electric Railways. Nicholas Sei-

bert, Maiden, Mass.

441,293. Rheostat. John Doyle, Hoboken, N.J.
The rheostat or resistance is formed of a cylinder of

earthenware, having a grooved surface and resisting
material in such grooves, and connections for the elec-

tric conductors.

441.304. Annunciator. Charles W. Holtzer, Brookline,
Mass.

441.305. Electrically Propelled Vehicle. Rudolph M.
Hunter, Philadelphia, Pa.

441,312. Suspending Device for Electric Wires. Walter
B. Marks, John G. Lauer and Robert R. Ralston.
Richmond, Va.

441.330. Method of Operating Electric Brakes for Elec-
trically Propelled Cars. William M. Schlesinger,
Philadelphia, Pa.

The method consists in successively shifting the cir-

cuit of the brake electrically actuating devices to a cir-

cuit having a source of supply of gradually decreasing
intensity and volume, and then to a circuit having a
source of supply of constant intensity and volume.

441,391. Method of Winding Dynamo Armatures^ Chas.
E. I>. Brown, Zurich, Switzerland.

The metnod consists in winding one layer of wires
upon the drum, placing a suitable continuous insula-

tion upon said layer of wires, and then winding a sec-

ond layer of wires upon the insulation.

441,396. Telephone. Frank L. Capps, Springfield, III.

The fourth claim reads:

"The combination, with a permanent magnet having
forked arms or pole pieces, of an armature pivotally

supported between its ends between the said pole

pieces and a coil connected in the line circuit and sur-

rounding said armature."

441,401. Method of Electric Welding and Metal Working.
Mark W. Dewey, Syracuse, N. Y.

441,403. Galvanic Battery. Oscar A. Enholm. New York,
N. Y.

441,413. Secondary Battery, George E. Hatch, Cam-
bridge, Mass.

441,458. Automatic Electric Gas Lighter. LeRoy S.

White, Waterbury. Conn.

441.487. Wire Joint for Commutators. Walter E. Har-
rington, Atlantic City, N. J.

441.488. Pyrometer. William S. Hensley, Cardiff, and
William H. Grind!ey, Tunstall, England.

441.542. Device for Transforming and Controlling Elec-

tric Currents. Oscar A, Enholm, New York, N. V.

441.543. Arc Lamp. Oscar A. Enholm, New York,
N. Y.

441,565. Electrically Propelled Vehicle. Rudolph M.
Hunter, Philadelphia, Pa.

441.571. Electric Railway. Hosea W. Libbey, Boston,

Mass.
Claim one is as follows:

"A conduit for electric railways, divided vertically

into parts, one part being slightly larger than the

other, and provided at its lower end with a recess form-
ing a gutter, the two parts of said conduit being each
provided with a flange and connected together by
bolts."

441.572. Electric Railway. Hosea W. Libbey, Boston,
Mass.

441,579. Apparatus for and Method of Registering and
Indicating the Course and Position of Marine Vessels.

John O'Neil, New York, N. Y.

441,588. Electrical Switch. George Schultz, Old Charl-

ton, England.

441.622. Electrical Thermostat. Charles H. Shaffer,

Rockford, III.
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AMEEICAU ELECTRICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finifihed

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lsad Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office, 10 Cortlandt Street,

JoHU Carroll, See'y. Treasurer.Edgene ij'. ii'HiLLiPS, president.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(UniTED.)

Office and
Factory,f iSt. Gabriel Locks, Montreal, Canada.

— MANUFACTUKBHS OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

MICA
AIiI. SIZES

AND
QTJAIiITIES

For Electrical Purposes.

ETJGENE MUNSELL & 00..

218 Water St., New Torh.

Make

Anything

IN BRA55

TuRHU Brass Works

ILASALL&AVE
CHICAGO.

cc 99

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the Inspbctoe of the Boston Fire Underwriters* ITnlon, raider date of Marct
19, 1886, be says : "A Tlioroagfhly Reliable and Desirable Wire in Ei^ery Respect."

The rubber used In Inanlatlng our wlrea and cables Is specially chemically prepared, and is guaranteed
to be waterproof, and will not deteriorate, oxidise or crack, and will remain flexible in extreme cold weather
and not affected by heat. The Insulation Is protected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compound, -ivhlch Is water, oil, acid and, to a very great extent, fire proof.
Our insulation toill prove durable when all others fall. We are prepared to furnish Single Wires of all

^uges and diameter of Insulation for Telegraph, Telephone and Electric Lights from stocic Cables mad?
to order.

EASTERN ELECTRIC CABLE COMPANY,*
^ 61 and 63 Hampshire Street, Boston, Mass.
SENRT A CLARK, General Manager. • HEREEET H. EUSTIS. Electriclaa

HARTFORD,
CONN.

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Our light DonUe Dynamo Belts are always made from centers of 'whole
bides extra stretoliedi

( W. H. SALISBURY & CO., Chicago, lU.
A. H. GARDINER CO., Milwaukee, Wis.
TODD & STANLEY CO., St. Louie, Mo.
ENGLISH, MOBSE & CO., Kamaa City, Mo.

( Main Honee, Indianapolis.
E. C. ATKINS & CO., ^ Branch Honse, Memphis, Tenn.

( " *' Chattanooga, Tenn.

JEWELL BELTING CO.,'

TJT-xsTXissxT .&JSf:sasrss

^/l&r

Isthe recognized Best l^nbstitate
for Hard Knbber in the market, and

need by the leading Electrical HouBee

in the country. We manufacture all

kinds of

mmm SFmLT!E3,
also Sheets (which can he eawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles. Cut-Outs, Bell Boxes,

Annunciator Dials and Handles, Push

Buttons, etc.

We Claim to Slannfactnre THE VERY MATERIAL Wanted by the Electric Trade. Send for Estimates and Priees.

THE FIBRONE MFG. CO.,
Office. 35 'Warren St. Factory, 300 and 303 Hlonroe St., NCW TOBK

IF YOU HAVE A BATTERY.
Gravity or ^Leclanche, use the Delany Battery
Strip. It prevents salts from creeping, beeps
batteries and shelves clean, preven's local action,
andptolofigslife of battery. ^VARKAMTKl^.
Per doz., Gravity, 60c; Leclanche, ."jOc.

PATRICK B. DELANY,
Sonth Oranse, ST. J.

FOR SALE.

VERY CHEAP.
Several 10, 15, 25 and 50-H. P. Van De-

poele Electric Motrrs, made for Street
Cora; also Gear and Attachments for same;
also one 150-H. P. Van Dnpoele Electric
Generator; also two Street Car Trucks,
with 4K-incli Axles and Bemls Gear; also
a lot of Pulleys and Hangeis.
For particulars address

W. A. STILES,
Room 1028, 112 CLARK ST., CHICAGO.

HENRY 0. EDDY,
MANUPACTUEEK'S AGENT,

Electrical Goods and MacMnery,

Room 22, 170 La Salle St , CHICAGO.

festern ElectriciaD

8 1.CO.

EDISON LAMPS REDUCED TO 44 GTS.
16 CANDLE POWER LAMPS.

Lots of 25 to 150 44 cents each.
Lots of 150 to 500 42 cents each.
Lots cf 500 40 ce-ts each.

.Other sizes In proportion. All sizes in stock, with bases

to fit any make of lamps or sockets.

Full Line OKOSITE WIRES in Stock. Safest and best wire made.
Full Line of Edison Soclcets and Applian ces,

STANDARD ELECTRICAL WORKS, ""SI?.""''
WU. 8- TUBKEB. J. I^STEB WOODBBIDSE.

WOODBRID6E A TURNISR^
Electrical Engineers and Contractors.

COalPJLSTE KttVIPaiBKT OF ELECTBIG BAIXiW^A'TS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Bnlimltted.

^*^ CROCKER-WHEELER
PEEFECTED MOTORS.

Very Slow Speed—Full Power—Perfect Resralation
Forgt-d Fields, I.et into Ease-Self-Oiliog

Bearing:s —Self-Centerinff Bearings—All
Sizes Both Arc and Incandescent

—For All Power Purposes,

Acknowledged by the Leading Manufacturing Companies o be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S. S. WHEELER,

President.
F. B. CROCKER,

Vlce-Prest.

GARDEW VOLTMETERS.
These sr? the only standard Voltmeters that can he used on

alternating as well ^s direct circaits.

DIRECT RBADIIffG. DEAD BEAT.
CAN BE LEFT IN CIRCUIT CONTINUOUSLY.

Send for Catalogue 1-66 of Electrical Tett Instruments.

QUEEN & CO., PHILADELPHIA.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

Z*c>xr .A.eX'±al, S-u.'bxxi.ax'lxie, a-axd. "Cty ri ergiroij.Ti ri TTse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOX.

INTERNATIONAL OKONITE COMPANY, Limited, - - 13 Park Row, NEW YORK.
BRANCHES Ciiicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, San Francisco, London and South America.

-THE-
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Established in 1861.

^^^B. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AKD ILSCTEIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.

Stilwell's Patent Live Steam-Feed Water Purifier.

AS A METALLIC INSULATOR
I

YOU
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO.. Cleveland. 0..

Offerelrs new Alloy Silver Bronze. Thiee timea
the reslstuQce of Germao Sliver goar^nUed
Color, Btrength, toaghnees, caeiine qaalHiee. all

superior to~GeriDaQ Silver. Coets ieee. Far-
niebed In iagoia or castirg.

A MODEIi RAILWAY.
The Burlington Route, C, B. & Q, R.

R., operates 7,000 miles of road, with ter-

mini in Chicago, St. Louis, St. Paul,
Omaha, Kansas City and Denver. For
speed, safety, comfort, equipment, track,

and efficient service It has no equal. The
Burlington gains new patrons, but loses

none.

BRANCH STORB

2134 Michigan Avenue.

make a mistake if vou don't buy your Elecirica!

Supplies Irom F. & K, Clevelana, u.

IiOOK. AT THESC: PRICES :

12.00 Dry Batteries, larce size, $0.83; f2.00 Iruii Box
Bells. 3-inch, 4yc.; 15a brunze Pusli Butluiis, 25c.; 26c.

Wood push Buttons, assorted. 7c.; 50c. Swilclies. one
point, 10c. ; 10c. Bell Hangers' Staples, per lb. 9c. ; ?1.00

Ixclanche Batteries, best made, 44c.; fS.IS Spark Colls,

8 inches, fl.50;?l0.00 Medical Batteries, ^.50. Send
tor Catalogue No. ti.

Fletcher & Fletcher Electric Co., Cleveland, 0.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing to advertisers

BATTERYi!^

' PRICElSCf:

IbUBIER arc. CtB'

Sy LYNNJitASS.

Have You Seen It?
KEAT. CliEAJf.

.A.l-\;^a.ys Hoady for XTso.
Especially for Grenet Medical and

Bichromate Plunge Batteries.

Price 1 5c. Postpaid.Box ma)>iDg l-plnt solution.

LIBEBAL DISCOIIN'T TO THB TBADE.

BUBIER MANUFACTURING CO., Lynn, Mass.

Removes all Impurities.

Entirely prevents SCALE iQ Steam
Boilers. Catalogue on application.

STILWELL&BIERGEMFG.CO.,

DAYTON, OHIO.

EIVIPIRE CHINA WORKS,
144 to 156 GrecE St., Green Polit, BrooByi, E, D„ 1 Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Bases, Cat-Oat Boxec, Cleats. Clrcnlt Breakers,
Bashings, Knobs and other Insnlators.

The tody of our goods Is made non-condiictive. Our ware Is the most
dense and is conseqaently the most non-abeorbent that can be prodaced,
being the TRUE BARD PORCELAIN.

C.B.HOLMES. WM.C. NICHOLS,
Prest. & Genl. Mgr. Secretary « Treaanrer.

G.W. GRIFFIN,

Soperinteodent of ConBtinction.

•p^:Ei

HazeltOD

Tripod

Boiler.
Is the quickest

generator of steam,

needs less repairs

than any other, and

is the most eco-

nomical boiler in

use.

lazdlon 7ri(oil loiler Co.,

170 TWENTY-SECOND ST.,

CHICAGO, ILL.

A I IIMIIMIIIUI ^^dQced from $3.00
l»Um I 1^ W IVI 10 75c. per lb. Id
ALLOY COMPOSITE. 100 lbs. (eample)
containinir 7'^ per cent. Alnminnm sent

prepaid for only sy. VVe desiie to eslahllBb an
Agen<y in every lar^e city for oar Metal Alloy,
Forteimaandrlty righto address THE SCHMIED>
BARENGUSS FURNACE CO., Newport, Ky.

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from gnra or acids. By reflltering can be
used continually. Adooted by the largest Elec-
trie Plants of the West:

S. TAUSSIG, Agt., 45 River St., Chicago.

Write tor Prices and Samples.

ELECTRIC ^*®- Mclaughlin,

RAII WAY ^^^®^^^' Experience.

LIGHT
AND

A Pioneer in the Bneinees.

PnWPff Repairs and Paris for all

48, SO and Si KORTH CI.lIKTOI« ST.,

CHICAGO, ILL.

Oiiel5-Uglit 50 volt
One 25-light 60 Tolt
One 50-light 50 volt
One75-ligIit 110 volt

One 100-light 110 volt
One 1 50-light 110 volt

Including Lamps and

Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Dynamo
Holders

.

I. W. COLBURN & CO..
FITCHBURC, MASS.

THE HEISLER PATENT LONG DISTANCE
INCANDESCEm ELECH LIGHT SYSTEM.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

"Awarded the Mighest Distinction, a Gold Medal, by the International Jury
at the Universal Exposition, Paris, 1889."

Spcislly adapted for Street, Commercial, and Domestic Illumination from Central Stations. Plant may be located
where power can be secured Cheape-t, even if mlks distant from the Lighting. Safely, Reliability, and Financial Sucofles
fully demonstrated. Plan of Wiring the SImple-t, Cheapest, and most Efficient. Strictly Series. Noted for the Brilliancy
and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contained, and Perfectly Automatic.

SEMD FOR CIBCDLiAR. VORRESPOKDEieCE 80I.IC1TRD.

HXSISInKR EIiZSCTRIG XiIGHT* CO.
809-8(7 South 7th Street, ST. LOUIS, MO.

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Habirshaw, Safety, and K. K. Wires; Poles, Cross-Arms, Pins, Brackets and Insulators.
Electric Railway and Electric Lighting Supplies of all descriptions.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CELE-BRATED "WATER WHEEE as particularly adapted to their use.

on account of its remarkably steady motion, niarli Speed
and K^eat Efficiency, and !arp:e ilapacity, for its rt'ameter,
being double the PoAver of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, of use*

ful effect s'uaranteed.
SENB FOB CATALOGUE AXD PARTICUI^ARS.

Our Horizontal "Victor" is highly recommended, as no geai^ are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VHCTOR
TURBII^'ES arranged on a horizontal shaft with Cast-Iron Flume. Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

/^ADHON CO., MAKERS OF HIGH -GRADE

;^£^ND OHIO.<a<l lifTS
BLECKERT & NELSON,

MANTJFACTUREES OP

ElectricLip and Combination Flitnres,

We make a ppecialty of farnishlDe the trade with
Electric Brackets, Electroliers, Poitables, Com-
binaTion Brackets, end email fixtures o£ all kinds.
Being manufdchireie we can Rive lowest prices.

OFFICE AND FACTORY

:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

JAMES LEFFEL WATER WHEELS
Built by THE

JAMES LEFFEL tc CO.
UPRIGHT AND HORIZONTAL,

FOR

Electric, Mining and Manufacturing

Easy worting gates. High percentage and even
speed at full and part capacity. Equally adapted to
high and low beads. Large number of sizes and
styles. Send for descriptive pamphlet to

THE JAMES LEFFEL & CO.
SPRINGFIELD,

OHIO.
OR 110 LIBERTY ST..
NEW YORK CITY.

F0REE(4a)BAlN,
84 MARKET ST., CHICAGO,

XSlectrical Hxpert^
DESIGNER AND MAHUFACTURER.

Special and Experimental
MACHINERY.

Large DynamoB and Motora for Special Work
boiit to Order. Coal Mining Hanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

LAWIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thiclinesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE QOODS CO.,

180 Summer St„ Boston, Mass.

Incandescent Lamp Go,,
I9l2--I9l40rive Street, St. Louis, Mo..

MAWUFACTITBEKS OF

INCANDESCENT lAHPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

^xi.17 TVLa,i:x-viTa,<st-a.reire of X^tix-e Ooppezr ^fena.pez'ecS. for

Brnsh Copper, Commutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General OffloEi and Faotory , NORTH EAST, PA.
rastem S> les O ffice. 35 Broadway. NETV TOBK.

'Western Sales Office, 225 DeaTbom St., CBICAGO.
North XPestern Sales Agent. Q. 'W- 'WilliBnu, DETROIT. MICH.

HOI-ISIES, EOOXH & HJLYIDENS,
FACTORIES: WATERBURY, CONN.

UANrFACTirREBS OF

BARXS AND INSUXiATED "VITIRZ:.
Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 llotoi-** in actual operation.

r'.A.wr oxa^TiFiTs.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment 0I Machine Shops, Print°

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW EUGLAND OFHCE, 63 Oliver St., BOSTOH. PHIL&DELPHIA OFFICE, 38 S. Fonrth St. CHICAGO OFHCE, Phoenix Bnilding.

C. & C. ELECTRIC MOTOR CO.,
402 AND 404 GREENWICH ST.,

Correspondence regarding Underground and Overhead Cables,

Insulated Wires, Electric Lights, Telegraph Instruments, House Qoods,

and other electrical apparatus solicited. Our new Illustrated Qeneral

Catalogue will be furnished to the trade on application.

WESTERN ELECTRIC COMPANY,
CHICAGO, NEW YORK, liONDOBT, AUTTWUBP, BEBUK, PARIS.

STANDARD ELECTRICAL WORKS, Agents, CINCINNATI, OHIO.

The New American Turbine Water Wheel.
PAETIOUIAELY ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

Qrun CHR PRTAI flPIIP Ilustrating various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, O.
SUCCESSORS TO

STOUT, 9III<I.S & TEJJIPLiE,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP of all makes, a relic of

the Past, that vanishes before the new

"Triple" Carbon Lamp
iDiPTED FOR AU DAY OR ALL NIGHT LIGHTING.

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by U. S. and Foreign Letters Patent.

Send foe Further Particulars to the

SPERRY ELECTRIC CO.,

105 to ao7
CAJHAIi ST.,

CHICAGO.

SPEAKIN& TUBES and WHISTLES,
Oral, Electric. Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO.,
2 1 . 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. V.

%M' Send for New Catalogue, out August 1st. ^^^____—

.

TH'EMPIRE CITY ELECTRIC CO,
15 Dey Street, NEW YORK.

EI.ECTBIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOOIIK-
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THl^EVANS SYSTEM of DRIVING DYNAMOS
Vi. <HTATIOjr Of THE NOBTU ATTJtEBOKO STEAU AXD KI,KCTaiC CO.)
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Send for Catalogue "D" to

Over S,000-H. F. -AJreaciy in Opera-tion.

THE EVANS FRICTION CONE CO., 85 Water Street. BOSTON.

THE ELEKTRON MFG. CO.,
79 and 81 Washington Street, Brooklyn, N. Y.

-MAHrUFACTrRERS OF-

Ferret Electric Motorsi Dynamos
I.AMIXAT£I> FIELD MAGNETS, HIGH EFFICIENCS-,

LOW SPEED, FULL POWER.
Motors of any siz^ for any rwrpose. Factories equipped throughout with Electric lower.

Isolated Plants for Incandescent Electric Lighting.

^F CHICAGO. ILL., C. M. Barclay, 205 Canal SL BALTIMORE. MD., W. W. Donaldson, 215 N. Calvert St.
'=- WASHINHON, D. C, J. U. Burkett & Co., 1409 N. Y. Aye. ST. PAUL, IHINN., F. J. Renz. 327 Minnesota St.

PerretsOH. P. Motor, '^peed 550. Wiioht 1.300 lbs. NEW ORLEANS. L». George ffaquie. 140 Gravier St. PHILADELPHIA. PA.. Cleverly Electrical Works. 1018 Chestnut St.

SOFT AS LEAD.

Cotton Wound Magnet Wire.

T ry et ^ etm p 1& .

-^vdCa.n.-a.fa<ctiJLred. "b^r-

MJOHN A. ROEBLING'S SONS CO
TRENTOIT, N. J.

WAREHOUSE, 171 and 173 LAKE STREET, - - CHICAGO.
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THE BUTLER HARD RUBBER CO.,
33 nv^oroer Stroet, DNTe-w

' POSSEtiiS SUPERIOR ADVANTAGES IX THE MANCFACTERE Of

Especially in articles adapted to electrical industries, having obtained the sole right to manufactureHARDBVRBBH under the valuable Patents granted to WILLIAM KIEL.
All operations of satving, cutting, turning and polishing our new standards of

fiUF FT D ^\ T\ A MD T IJR IM ^\ can be performed with a large reduction in the wear and tear of tools, and considerable saving of labor.**^^? * ^^ "^ '^ "^ ** ** " *^ Our new standards are of a richer black throughout, not subject 'o change in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United atates. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
IStUl remain the most satisfactory and cheapest In the market, uneqnaled for strenffth, durability, Insnlatlon and resistance to acid*.

BARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOR SAIiB Rf THE CEDiTRAIi EI.ECTK1C CO., CHIOAOO.

Tnai'-A BijTg^ig'^}'n issv.

FRANKLIN S. CARTER.
)

CHAS. M. WILKINS. ^ Tradihq AB
E, WARD WILKINS. ) PARTRICK& CARTER,

MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

E>lectrioa.l ^xxpplies.
SOIiE PROPRIETORS OF TUB

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST CALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Supplies fof Hotel and Honse Woit 114 S. Second St., Philadelphia, Pa.
Catalogues and Discount Sheets will be sent to those in the trade upon receipt of application and business card.

OHIO.
mianufacturers of iSlectric laight Carbons and^Battery Material.

THE STANDARD CARBON CO.,

WE HANUFACTIRE HOTOBS
THAT ARE

GOOD ONES
IF WE DO SAY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So wait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESIGN
MOTOR on the MARKET.

The Answer Will Gome Promptly
FROM THE

BALTIMORE, MD.,
Manufacturers of Arc and Incandescent Motors of All Sizes.

CHAS, H. COKE, Vestern Agent, 103 Adams Street, Room 8, Ctiicago, Illinois.

ELEOTEICAL

Accumulators
Useful and economical for all purposes to which

electricity is applicable, such as

Propulsion and Lighting of Street
Cars, Vehicles, Yachts, Etc.

Central Station and Isolated Light-

ing.

Portable Lighting or Power.
Portable Electric Lanterns.
Electric Power for Motors.
Portable Electric Fans for Office,

Family and Sick Room.
Only Clean and Convenient Battery for SurffeonB.

I>entlsts, and ProfcsBional Men Generally.

MANUTAOTUEED EXOLUSIVELT TODEE THE PATENTS OF

FAURE, SWAN, SELLON, 6RISCOM, and others.

COMPLETE ELECTRIC LIGHT AND POWER PLANTS.

THE ACCUMULATOR CO.,
44 Broadway, NEW YORK.

PHILADELPHIA AGENCY :—ELECTRO DYNAMIC CO., 224 Carter Street, Philadelphia, P«.

CHICAGO AGENCY :—239 La Salle SI. SAN FRANCISCO :—220 Sutter St.

BOSTON:—HOLTZER-CABOT ELECTRIC CO., lit Arch Street.

PROVIDENCE:—SWARTS & GANNETT, Swarts Building.
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TRADE MARK.

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in ZSverylbing TmImTmCTRICAJm.

Okoniiejn^Manson sgyTHERN ELECTRICAL SUPPLY CO., locnsm, ST. LOUIS, MO.

FAIRBANKS, MORSE it CO.,
St. Louis, Chicago, Kansas City, Denver, Omaha, St. Paul

BARNES' FOOT
POWJER LATHES.

Barnes' Foot Poiver Lathes, 16 different

styles and sizes, suitable for all classes of
work from the Blacksmith to the Jeweler.

There 3s no application of foot power
equal to the Patent Velocipede, used with
these lathes. Thousands of them are in

practical use in the shops oC qietal and wood workers.

L, G. WooUey, of Grand Rapids, Mich-, says: "1 wjsb to say
that I have o"Tied and used two of your No. 6 foot power lathes
now about five years. Thfe tools Jiave been put to hard and con-
tinuous work in my laboratorj', and it Ej^es me pleasure to say

. _ _ _ L that up to this time, no repairs of any kind whatever have been
needed. Indeed the toola are all and more than what y^^u claim for them.

My time Is devoted exclusively to invention and experimental work in electncity. In doing this it is neces-

sary to have accuracy, and wide range of adaptation to different work. Tourexcellent lathes and superb foot

power is all that could be desired by any one in need of a flryt-class tool."

Send for catalogue of wood and metal workers' outfits.

!¥. F. Sc jroON BJLBNES CO., No. IGl Ruby St., Rockford, 111.

ENGINEERING CO.,
ST. LOUIS, CHICAGO,

KANSAS CITY,
OMAHA, DALLAS, TEX.,

SEATTLE, WASH.
ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
$PECIAI«TI£S :—Armington & Sims Engines, SteeT Boilere, Standard Rocking and Sheffield

Grates, Lowe Heater, Hoppes Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

PRIMARY BATTERIES
For Household, Experimental, Scientific

and other Purposes.

JAMES H. MASON,
MASDFACTURIN6 ELECTRICIAH,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N- Y.

COMPLETE PLANTS FOE
SMALL STORES.

Office and DoiesticLigbling.

GREAT IMPROVEMENTS.

Oaaraiitee^ as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

PRINCIPAL DEPOT:

Chettau St., cor. Twelfth, Philadelphia.
IMk ficntsl ^mtsa'

BRANCH HOUSES.
Nos. 767 & 769 Broadivay, Newr York.

'* 1260 & 1261 Broadway, New York.

'' 160 Tremont Street, Boston.

** 151 & 153 Wabash Avenue, Chicago.

'* 444 Fulton Street, Brooklyn.

Founded by Samuel S White in i844-

JAMES W WHITE, President. j

HENRY M. LEWIS, General Manager.

J. CLARENCE WHITE, Secretary

SAMUEL T. JONES, Treasurer.

Cable Address : White, Fhiladelpbia. .lIov..aiibe.r...4t.h.. 1.890....

Edison Mfg. Co.

,

Orange, N. J.^

Gentlemen:

Yours of October 16th duly recei-red, and sickness has caiised

the delay in answering it. As to the Edison Laland Battery, we

have been using primary batteries to operate dental electric

pluggers and motors since 1875, and am compelled to say that the

oOUL

Edison Laland Battery ^ excells^other batteries we have ever

used.

Yours truly.

The S. S. White Dental Mfg. Co,
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THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants

of all kinds, and has made a record In

this field which cannot be excelled.

IT IB UWEQTJAXED FOS ECONOMY OF FXJKL, BIEaTTLABXTY Ol
MOTION. AND DITKABn.TTY IN T7M»,

SOLE BUILDERS

EDW. P. ALUS & CO.
RBUANCE WORKS. MILWAUKEE, WIS.

M'rltefor onr Cataloffuieb

Manufacturers of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 ail 43 SODTH JEFFERSON-ST.

BALL
Standard.

Cross Conipound.

Triple Expansion.

Tandem Compound

AUTOMATIC^IIQIHg-CUT OFF
SELLING AGENTS:

C. R. VINCENT & CO.,
15 Cortlandt Street, NEW YORK.

J. W. PARKER
38 So. Fouith Street, PHILADEIPHIA, PA:~;:

COOLEY & VATER, 'Wt"'
224 Washington Avenue, MmNEAPOUS, MINN.
~~~

W. B. PEARSON,
Room 403 Home Insurance Building, CHICAGO, ILL

WILLIAM T. BONNER, ^^
618 New York Life Insurance Building,

OMAHA, NEB.

ENGINES for Electric Railways and Electric Lichtiimc.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER' PRESSURE.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

WEATHER PROOF- SIMPLE)(-OKONITEGRIMSHAW WIRES • SINGLE^nddOUBLE COTTON FIELDaMi^ARMATURE WIRE
-FLEXIBLE CORD ROSETTE S-CLEAT5-TAPE0F allKINDS- SWITCHES -CUTOUTS -PINS- BRACKETSM^^INSULATORS-

<
, THE LARGEST AND BEST ASSORTED STOCK TO BE FOUND ANYWHERE. ASK FOR PRICES BEFORE PURCHASING.

"^^ONESRROSELECTRICCO. 28 3os,mw..t courts

H;

*'*PATENT-t^-

t^'^iXT No 373 064j|

DR. BASSNER'S
Idry battery!
sooooo 0!30H:o.:Q.;Q.;o.,o.,e.,o.;o,;o.:o.n:Q!

FOR OPEN CIRCUIT WORK
The Batteries are now made in the following sizes:

Ko. Height. Width.
18. Rectasgdlak (Double Cell), 7^ in. 3fin. x3i'n.
17.

16. Cylindrical (Enameled),
15.

10.

19. Oval,
. 02. Rectanguiab,

n "

7 "

7 '

5i
"

6+ "

44 •

H " X If
3 Id. diam.
3
3

3f in. X IJ In.

2i " X H "

A. SCHOVERLiNG, Sole Agent and Manufacturer,

111 Chambers St., New York,

HILL
Clutch Works,
CLEVELAND, O.

EASTERN OFFICE.
18 Cortlandt St., - NEW TORE.

Engineering Office: 146 Franklin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
38 So. Canal St. 305 Easota Building.

KANSAS CITY:
1231 and 1223 Union Avenue.

ELECTRIC LIGHT PLANTS
DeslgDed, Erected and Purnisbed,

Send for new Catalogue Power
TransmiBsloD. UachineTy.

JOHN STEPHENSON CO.,
i-ir^iTE^rs,

NEW YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.
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W. K. HoBAET, Pres't. L. O. Maddux, Vice-Prea't and Treas.

J. C. HoBABT, Sec'y.

J. H. ElCKERSHOFP, Sup't.

THE TRIUMPH
ECONOMY, SIMPLICITY, DURABILITY, SILENCE.

15 TO 300 HORSE-POWER. COMPODND AND YALYELESS.
9Io8t perfect regulation ever obtained.

NO SMALL PARTS REQUIRING REPAIRS. NO ECCENTRICS. NO STUFFING BOXES.
NO PISION RODS. INIERNAL FRiCTION A MINIMUM.

ALL PARTS INrERCHA\GEABLE.

WJH.ITJE1 X^ORL O.A.1?.A.XjOG»-XJXI.

The engine Is perfectly balanced and self contained; all wearingr surfaces
are exceptionally large, making It tlie most perfect mgli speed engine built.

THE TfiiniPH GOHPOOND ENGINE CO.,
SOLE BUILDERS,

21 1,213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRASER & CHALMERS, Agents, Salt Lake City, Utah; Helena, Mont.

TfJADE/Wl^lC

R.EOIST£f\ED.

For 20 years the superiority of Uie Gonda Trade Mark Batteries has been recog-

nized all over the world In repeated triumphs over all competitois. Beware of

imitations. 'When you buy a cell for Telephone?, Call Bells, Electric Clocks, Gas
Lighting, Burglar Alarm.';, Medical Batteries, Etc., Etc., be sure that it is marked with

the word Gonda.

The LECLANCHE BATTERY CO., NEW YORK.

THE SCHUYLER
-s'srsa?E]vE o:^-

ARC LIGHTING
CONTAINS THE FOLLOWING IMPOBTAMT EEATUEES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof against a burn-out.

A Pure White Steady Light.

MSCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

Electric Traction Go.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Gefltra! StaliORS for Power DIstrlliotioR.

STATIONARY MOTORS.

STORAGE RATTERIES,

Executive Offices: 115 BROADWAY. NEW YORK.

AGENCIES, 926 Drcxel BIdg., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.



WESTERN ELECTRICIAN. December 6, 1890

ttme:

Thomson-Houston Electric Co.'s

Embodies all the Essential Requisites of a First-Class Equipment.

THE ONLY SYSTEM FULLY PROTECTED AGAINST LIGHTNING.

Companies desiring Center Pole Construction should see the Indianapolis Plant, illustrated below.
Also^Washington, D. C, Rochester and Brooklyn, KT. Y.

Citizen's Street railway. Indianapolis, Ind.—Thomson-Houston System.

THE THOMSON-HOUSTON PERFECTED SNOW SWEEPER
18 NOW RBADT FOR DKI.IVKRT. IT WAH CHBn BVCIiU8IVKl.Y BY TUB IVBHT BNI>C01HPA1«y' OV BOSTOJI, I.A8T

IVIKTKIt, AND l» FDI/LrY INO0BaEI> BY TUKU, AND OTHER COUPANIfO^ WHO IIAVB CISEU IT.

Illustrated and Descriptive Circularscheerfullyfurnished on application atany of the following

BOSTON, CHICACO, ST. PAUL,
630 .^.tlAzitlo .£L.-KrG. 3.48 l^lolxlSAia. .^.xre. 403 a±i=»XG-y Stireet.
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Knapp Electrical Works,

PERKINS ELECTRIC LAMP CO
To Fit Any Socket, Any Candle Power,

Highest Efficiency.

GRIMSHAW WHITE CORE

BURGLAR ALARM BELLS, BUTTONS, ETC.

POFiCS£«.A.IN' CXTT-OXTTS,
Main and Branch Cut-Outs, Rosettes and Switches, Underwriters'

Weather Proof Wires and Line Supplies.

Write for Prices on tliese Specialties. Our New Catalogue for 1891 Just Out.

54 9t 56 FRANKLIN STREET, CHICAGO,
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lyiE^i^DOLf!

Chicago

A STRONG COMBINATION

For Underground Work
For Underwater Work
For Concealed Wiring

For Breweries

For Packing Houses

For Soap Factories

For any work requiring Rubber Insulation, and

especially where the conditions to be en-

countered are extra trying

HABIRSHAW

INSULATION

SHOULD BE

USED

PREMATURELY OLD

WILL BECOME THE MA.N WHO DOES NOT USE

SHIELD BRAND INSULATION
FOR HIS OVERHEAD CIRCUITS

H S. I p.

A Note. A Sample. A Test. Another Note. A Quota-

tion. An Order. A Bill (not THE BILL.)

A Check. Happiness.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL NIGHT ELECTRIC LIGHTINII.

All other devices are crude, expensive, and unsatisfactory.

m MIwmmm
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is vwarned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING,

ETG, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ELECTRIC CO
MAJTIIFACTITRERS OF THE

Slattery Induction System of Long Distance
INCANDESCENT LIG-HTING-,

LS>rX3 1}3

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE:

^^ FORT WAYNE, IND.

BRASTCH OFFICES :

i
WOOD ARC DYNAMO.

NEW YORK, - - - 115 Broadway.
CHICAGO. - - - 185 Dearborn St.

PHIIiADELPHIA, - - 907 Filbert St.

PITTSBURGH, - - - 533 Wood St.

DETROIT, MIOH., - - 57 Gratiot Ave.
SAN FRANCISCO, 35 New Montgomery St.

TORONTO, CAN., - 138 King St. W.
DALLAS, TEX., - - McLeod Bldg.

'2-K
FACTORIES

:

FORT WAYNE, IND., AND - DROOKLYN, N. Y.
SLAHE
'^ShHIP
^Y ALTERNATING DYNAMO.

' ' -w -w. .,mmm—m., ...— ., mm..— _......_..., ... .. — —

The Consolidated Electric Storage Co.
MANUFACTURERS OF '%i**>'>if<>l<i|i*<'U*t>'«('la'*>^«

THE auLidisr
ELECTRIC STORAGE BATTERY.

ExclnsiYe licensees for the whole of the Dnited States of the Storage Battery Patents of Charles F. Brnsh [lately owned by the

Brush Electric Coipany], and sustained by the Gircnit Conrt of the United States.

Electrical Accumulator Company vs. Julien Electric Company, 38 Federal Reporter, 117.
Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679.

BATTERIES e^uIgHT^ POWER,
Sole* a,t I'i'loos so Xjo-\;\7- a,s to I>ofy Oozux^etltloia.

For Agencies and Licenses apply at the Company's Office at

All other inquiries, more especially those in relation to Purchase of Batteries, should be
addressed to the Philadelphia Office of the Company.

926 Drexel Building, PHILADELPHIA, PA.
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Ireson's Self-Adjusting Leather-Link Belting.

Patd. TXov. 16, '86.

BspeclftUj adapted for
all Slectricparposes and
otberbigh-spof^a machin-
ery.

Send for Ireson's Illas-

trated Treaties on Self-

Adjnsting Leather Link
Belting, foxnlshed gra-

tnltoQBly.

Manfd by CHARLES L. IRESON. 97 High St.. Boston. Mass-

AreYouWorkin'
ELECTRIC RAILWAYS?

The Standard Underground Gable Co.,

Insulated Wires and Cables.

If so, 'tis well

to know

Manufactures a
SUPERIOR LINE OF

CHICA60. FITTSBUBeH. KKW -FOBK.

THE HOLTZER-CABOT ELECTRIC CO.,
MASUFACTUREES OF AND DEALERS IN '

EVERYTHING ELEOTRIOAL.
»KNO FOB S5S-PA6B CATAIiOeCU,

111 Arch Street, BOSTON, MASS.
tPFPiii APfHriFR- ' CLOSER & HARRIS, Dallas, Texas.orcK.i»L ^oc/n,/co.

^ p^^^^ Seilers Elkctrical Works, San Francisco, CaL
A fall line of oar mannfacture can be fonnd at our Agenciee.

AGNOLIA
METAL.

INDORSED BY THE UNITED STATES AND GERMAN GOVERNMENTS.

NEW YORK AKD BROOKLYN BRIDGE, Brooklyn, Nov. 7, 1890.

THE MAGNOLIA ANTI-FRIGTION METAL CO., 74 Cortland Street, New York Olfy.
Gentlemen:—This certifies that we have had your metal in nee about six months on the crank

pin of a four hundred and fifty horee power Wright engine, and also as pacblne Tings on toe piston rod
of a locomotive. In both places It haa given entire eauefactJon, not cauelne the least trouble.

yoora very traly, C. C. MARTIN, CMef Engineer and Supt.

(2131)

ELECTRIC

LIGHT,

HICH OR LOW
VOLTAGE.

Tie India-BilierM Gitta-Ferclia I&silatigg Co.

Vulcanized India-Rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any miHage, Flexible
Cords. Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Evciy
variety of Incandescent Cores.

UNDER WATER
AND

UNDER6R0UND.

MANUFACTURERS OF

Three and Two-wire Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables of High insulation

and Long Life, all millage.

WM. M. HABIRSHAW,F.C.S.,Gen'l Mgr., Offices: 159 Front St., NEW YORK, U.S.A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

installations

STANDARD MARINI
Cores to any Milla^i

or Specification up tA

9,000 Megohms per knot

Two-Circuit Conckm
trig Cables, both dr
cuits, 9,000 Megohmspo
knot.

Navy Portables, Snx
Cotton and Hemp,

Bell Wtre, rubber ca»
ered, for Marine Work.

Pliable Cables. Im
Search Lights.

Insulated Wires and Cables.
Tlie aclEiiowledg:ed Standard for durable and lUgli in-

nlatlon. Ita merit* proved by a record of over quarter
of a oentnary. .A.dapted to all electrical purposes.

CELEBRATED KERITE TAPE FOR INSULATINfi JOINTS.

Electric Light and Power,
Telegraph and Telephone*
Railway and all other
Branches of Signaling^

ALL SIZES Aerial Use.

Lead Encased Wires. lUgSfiui"."'
Concealed Wiring In all Locations

6E0R6E B. PRESCOTT, Jr., 6en. Agt., 16 Dey St., New York.

"VTestem Electric Co., Cliicago, lU., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY,
Sole Manufacturers cf COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

Toltin Bronze Bods, Sheets, and Plates.
c b b a

/v///^/M/MW^//y'//yy'^yy mmm-"^^''-

-Braided Cotton, saturated

CUT SHOVING STTLE OF IKSTTLATION.

a.—Copper Wire, b- b.—Two Braids, saturated with Fire-Prool Insulation.

wlthablack. Weather-proof Composition.
««„ii«rt„r, t>„«wi<.«»^.

Approved by New York Board of Fire Underwriters. Samples fumlflhed apon application. Pure Electru

Copper Wire, bare and coyered. of every description.

FACTORIES:
ANSONIA, CONN.

uiiDronnHc. M 9 and 21 Cliff Street, New York,
WAHtKUUMb.

^ 133 and 1 35 Wabash Ave., Chicago, III.

THE MILLIKEN PATENT

ELECTRIC RAILWAY POLE
-MAHUFACTUKED BT-

No. 65 LIBERTY STREET,
NEW YORK.

No. 69DEARBORN STREET,
CHICAGO.

standard Side, Center and "Pnll-Off" Poles. Special Attention
Oifen to Insolation. Special Poles of any Required

Iicngtb, or to Stand any Strain Made to Order.

Adopted by all tlie Leading Roads and Recommended by the Best Engineers,

In use Im tbe foUowlnc cities : KEWABK, BUFFAIjO, JEBSE'S' CITS^,
PATTKR80K, TBOT, FrTTBBDBeH, WAMlt.XOm, «., ETC.

Over 6,000 Ordered in tlie Last 3 Months,

ORDERS FOR STANDARD POLES FILLED FROM STOCK.
WRITE FOR PARTICULARS.

K-O-I SON
ELECTRIC LAMPS.

1-2 to 36 Candle Power.
For use with Batteries or Dynamos.

3 to 40 Volts.

We Will Send Free, Catalogue E.

Which shows prices of, and experiments with

Edison Lamps, and gives directions

How to Make a Cheap Battery,

And how to operate them. Any intelligent boy can
operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.
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THE THOMSON-HOUSTON ELECTRIC CO.,
Arc and Inc^andescent us^Micu^lnIve'^'cmcAGo, iix. Electric Bailmray

^^ 115 Broadway, New Yoek, N. Y. ^^
¥!1 Af>'f.'ff*'lA 21° ^- *'fa ^'•' Cincinnati, Ohio. Tlnil'l'n'ni Alii".fiXtSl/LXAV N. Y. Life Ins. Bldg., Kansas City, Mo. *lt|lIXpiIt01lli.

_ , _ . , _ . n5N. 3dSt., St. Loujs, Mo.
^ ^^Aiigntiiig Apparatus. 15 First st., san fbaitcisco, cal. £lectno Hlotors*

THE OHWABD MABCH!
Some Facts in Electric Lighting.

No. of Companies using Thomson-Houston Arc Apparatus, Jan. 1, '90 516

No. of Companies using Thomson-Houston Arc Apparatus, July 1, '90 587

Increase 6 months, ending July 1, '90 71

Total No. of Arc Lamps of Thomson^Houston Manufacture in use in Central

Stations, Jan. 1, '90 68,203

Total No. of Arc Lamps of Thomson-Houston Manufacture in use in Central

Stations, July 1, '90 79,387

Increase 6 months, ending July 1, '90 11,184

No. of Co.'s using Thomson-Houston Incandescent Apparatus, Jan. 1,'90 337

No. of Co.'s using Thomson^'Houston Incandescent Apparatus, July 1, '90 436

Increase 6 months, ending July 1, '90 89 i

Total No. of Thomson-Houston Incandescent Lights in use in Central

Stations, Jan. 1, '90 281,555

Total No. of Thomson^Houston Incandescent Lights in use in Central

Stations, July 1, '90 408,515

Increase 6 months, ending July 1,'90 126,960

There are also in the United States Isolated Plants using in the aggregate

20,000 Thomson^Houston Arc Lamps,

and over 100,000 Thomson^Houston Incandescent Lamps.

ELECTRIC RAILWAYS.
Roads in Operation, July 1, 1890 80 '

Number of Motor Cars 1,069

Roads under Construction, July 1, 1890 48

Number of Motor Cars 408

GrsrctrLcl ^Fotetl.
Number of Roads 123 Number of Motor Cars 1,477

Total Length of Track (in miles) 897 ;
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co xx
Abendroth & Root Mfg. Co . . xv
Alexander, Barney & Chapin . sll

Allla, E. P. & Co sx
American Electrical Works. . xv
Ansonla Brass &CopperCo.. i

Automatic Switch Co vii

Baggot, E x^i

Bain, Force xvii

Ball Eagine Co xvi

Barnes, W. F. & Jno ssl

Barton, Geo. P
Baxter Electric Motor Co xxvlii

Berdstein Electric Co xxi

Bleckert & Nelson xvii

Brush Electric Co xxvii

Bubier Publishing Co xvii

Bunnell & Co.. J. H xiv

Batler Hard Rubber Co xx
C.B. &Q.R. R
C. &. 0. Electric Motor Co. . . xviii

C. & N. W. R. R. Co
Central Electric Co - xi

Chicago Electric Club
Cleverly Electrical Works. . . Iv

C. M. & St. P. R. R. Co
Colburn & Co., I. W xvi

ColumblalncandescentLampCo xvii

Connecticut Motor Co xii

Consolidated Electric Storage

Co —^
Continental Dynamo Co iv

Cowles Electric Smelting and
AluminumCo xvi

Crocker-Wheeler Motor Co, . . xv
Crosby Electric Co iv

Curtis Regulator Co _

Day s Kerite Insulation i

Dayton Globe Iron "Works Co. xviii

Delany, P. B
Eastern Electric Cable Co xv
Eddy Electric Mfg. Co ix

Edison Mfg. Co xxi

Edison General Electric Co.,

—

Lighting and Power Dept. . . viii

Edison General Electric Co.,

—

Lamp Dept i

Electric Construction & Sup. Co iv

Electrician Publishing Comp'y
XX, xxii

Electrical Supply Co xxvi
Elektron Mfg. Co xix

Empire City Electric Co xviii

Empire China Works xvi

Eureka Tempered Copper Co. . xvii

Evans Friction Cone Co xix

Fibrone Mfg. Co xv
Fletcher &Fietcher EleclricCo xv
Forest City Electric Works
Port Wayne Electric Co xxviii

Gibson Co., W. D Iv

Globe Carbon Co xvii

Great WesternElectricSup. Co. v
Greeley & Co., E. S
Harmount, G. A vii

Hawkeye Electric Mfg. Co iv

Hazelton Tripo d Boiler Co . . . xvi

Heisler Electric Light Co
HiU Clutch Works
Holmes, Booth & Haydens xvii

Holtzer-Cabot Electiic Co i

Humphrey, H. H
Illinois Electiic Material Co— xlv

India Rubber & Gutta Percha
Insulating Co i

Interior Conduit«&InsulationCo. xiv

Ireson, Chas. L i

Jewell Belting Co xv
Jones Bro3. Electric Co xx
Knapp Electrical Works xxv
Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co xxiii

LefEel & Co., Jas xvi

McLaughlin, James xvi

Magnolia Anti-FrictlonMetal Co i

Mason, James H ... xxi
Milliken & Co i

Monitor Electric Co vii

Munsell & Co., Eug xv
Munson Belting Co., Chas xiv

National Carbon Co iv

National Electric Mfg. Co x
Northwest Thomson-Houston Co. vi

Noye Mfg. Co., Jno. T
N. T. Belting & Packing Co.. . xiv
Okonite Co xv
Ostrander & Co.. W. R xviii

Page Belting Co
Palste, H. T xiv
Peckham Street-Car Wheel &
Axle Co vii

Partrick & Carter xx
Pennsylvania Co xvi

Phillips Electrical Works, E. F xv
Phoenix Glass Co xxvIU
Pittsburgh Sheet Metal Tool
Co XV

Pond Engineering Co xxi
Powell Co., Wm
Proposals for Lighting City of

Indianapolis xvi
Queen & Co xvi

Roeblings' Sons Co., Jno. A.. . xix
Sawyer-Man Electric Co xlii

Schleren & Co., Chas. A xiv

Schmiedbarenguss Furnace Co. .xvi

Schoverling, A
Schuyler Elpctric Co xxili

Shultz Belting Co
Southern Electrical Supply Co . xxi

Sperry Electric Co xviii

Standard Electrical Works ... xv
Standard Paint Co xiv

Standard Underground Cable Co. i

Standard Carbon Co xx
Stanley & Hall xiv

Star Electrix Co vii

Stephenson & Co., Jno xll

Stiff, E.D.& Co
Stile3, W. A XV
Stilwell &BierceMfg. Ci. xvi, xvii

St. Louis Electrical Supply Co. xx
Taussig, S xvi

Taylor Mfg. Co xxiil

Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxiv
Triumph Compound Engine Co xxiii

Turner Brass "Works xv
Union Hardware Co .xiv

United Electric Traction Co— xxiii

United States Electric Lighting
Co -

VanNuIs C. S -
Wanted xv, xvi

Western Electric Co xviii

Westlnghouse Electric and Mfg.
Co xiii

Weston Electric^ Instrument
Co -

WoUensak, J. F
Woodbridge & Turner xv

CLASSIFIED LIST.

Ancmnaiatore.
Bmsti Blectxic Co.
t'onsoUdated Electric Storage Co

Alnmintiiii.
Cowles Electric Smelting & Refill-

ing Co.
Schmledbarengaes Foxuace Co.

Annanciators .

Central Electric Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
UreatWeBtern Electric Supply Co.
Greeley & Co. E. S.

Holtzer-Cabot Electric Co.
Jonea Bros. Electric Co.
Knapp Electrical Worts.
Monitor Electric Co.
Ostrander & Co. W. R.,
Partrick & Carter.
Standard Electrical 'Worka.
Stanley & Hall.
Weetern Electric Co.

Antl Friction Sletal.
The Magnolia Antl-Frictlon Metal
Co.

Turner Braae Works.
Arc liamps.
Braah Electric Co.
Electric Construction & Snpply Co
Foree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
McLanghlin, Jas.
Northwest ThomBon-HonBton Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomeon-Honston Electric Co.
Wesdnghoase Electric Co.
Western Electric Co.

Batteri«*»,
Bubier Mfg. Co.
Bunnell & Co., J. H
Central Electric Co.
Crosby Electiic Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWeetern Electric Snpply Co.
Jones Bros. Electric Co.
Law Telephone Co.'
Leclanche Kattery Co.
MasoD, J. H.
Monitor Electric Co.
Partrick & Carter.
Q,neen & Co.
Schoverling, A.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Wor&e.
Stanley A Hall.
WeBtern Electric Co.

Battery Jar».
BuUer Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Holtzer-Caboi Electric Co-
Partxlck & Carter.
Queen & Co.
Stanley & Hall.
Western Electric Co.

Belts, ii.lectric.
Central Electric Co.
Empire Cltv Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Biectrlc Supply Co.
Greeley & Co., E.S..
Knapp Electrical Works.
Moniror Electric Co.
W. R. Ostrander & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stanley & Hall.
WoUeneak, J. F.
Weatenj Electric Co.

Belle, aiaeneto.
Central Electric Co.
Empire City Electric Co,
Greeley & Co., E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Star Electrii Co.
Western Electric Co.

Belting.
Evans Friction Cone Co.
Ireson, Chaa. L.

Beltine—continued.
Jewell Belling Co. I

Chas. Munson Belting Co.
Ms^ou, James H.
N. r. Beltlns & Packing Co
Page Beltine Co.
Schleren & Co.. Chas. A.
ShnltzBelUng Co.

Boilers.
Abendroth & RootMfs. Co.
Hazelton Tripod Boiler Co.

Books Rlectvical.
Electrician tubllshing Co.

Bnrelar Alarms.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Zllectrlc Snpply Co.
Greeley & Co., E. 8.
Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co., W. R.
Partrick & Carter.
Southern Electrical Snpply Co.
Standard Electrical Works.

Cables.
(See wire Insulated.)

Cable Electric (See Wire Insu-
lated), Copper, t^heet and Bar.
Roebling'B sons Co., John A.
Standard Underground Cable Co.
Western Electric Co.

Carbons, Points and Plates.
Brush Electric Co.
Central Electric Co.
Electrical Supjily Co.
Empire City Electric Co.
Globe Carbon Co.
EJiapp Electrical Works.
National Carbon Co.
Standard Carbon Co.
Western Electric Co.

Cars, £Ieetric Ballivay.
Stephenson Co., John

Clnccbes, Friction.
Hill Clutch Works.

Cunstmction and Bepairs.
Bain, Foree.
Electric Construction & Supply Co.
Knapp Electrical Works.
McLaughlin, Jas.
N. W. Thomson-Houston Co.
Stiff. E.D. &Co.
Western Electric Co.

Contractors, Electric l>ieht.
Enffioe Plants and Electric
Raliwajs.
Brush Elsctric Co.
Edison General Electric Co.
Electric Merchandise Co.
H. H. Humphrey.
McLaughlin, Jas.
Kailonal Conduit Mfg. Co.
Northwest Thomson-flouston Co.
Pond Engineering Co.
Sperry Electric Co.
Tnomsoo -Houston Electric Co.
United Electric Traction Co.
Westinghunse Electric Co.
Western Electric Co.
Western Power Construction Co.
Woodbridge & Turner.

Copper Wires and Tapes.
American Electrical Works.
Ansonla Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Snpply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Eros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
Phillins, Eug. F. Electrical Works.
Roebling'e, Jno. A. Sons Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arms.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Snpply Co.
Illinois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Cnt-onts and Switches.
Alexander, Barney & Chapin.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher &Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-C'abot Electric Co.
Illinois Electric Material Co.
Partrick & Caiter.
Paiste, H.T.
Southern Electrical Supply Co.
St. Louis Electrical Snpply Co.
Star Electrix Co.
Union Hardware Co.
VaDNuis.C. S.

Western Electric Co.

Oynamos.
Brush Electric Co.
Bain, Foree.
Colburn & Co., I. W.
Continental Dynamo Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co,
Heieler Electric Light Co.
National Electric Manufacturing Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Western Electric Co.
Westlnghouse Electric & Mfg. Co.

Electrical Instrnments.
Central Electric Co.
Electrical Snpply Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.

Partrick & Carter.
Queen & Co.
Star Electrix Co.
Stiff, E. D. & Co.
Western Electric Co.
Weston Electrical luBtrument Co.

Electric Bailways
Edison General Electric Co.
ThomsoD-Houston Electric Co.
United Electric Traction Co.
Westinghouoe Electric & Mfg. Co.
Woodbridge & Turner.

Electroliers and Combina-
tion Fixtures.
Bagaot, E.
Bleckert & Nelson.
Great Western Electric Supply Co.
Sawyer-Man Electric Co,
Thomson-Houston Electric Co.

Electro-Platins machines.
Brush Electric Co.
Colburn & Co., I. W.
Edison General Electric Co.
Thomson-Houston Electric Co.

Enzines, Steam.
AlllB «fcCo., E. P.
Ball Euglue Co.
Engllsh^oree & Co.
Noye Mfg. Co., Jno. T.
Taylor Manufacturing Co.
Triumph Compound Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrical Snpply Co.
Knapp Electrical Works.
Partrick & Carter.
Stifi, E. D. & Co.
Western Electric Co.

Friction Cones.
Evans Friciion Cone Co.

Qasliishtine Electric.
ClsYerly Electrical Works.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Western Electric Co.
WoUensak, J. F.

Greneral Electrical Supplies.
Alexander, Barney & Chapin.
Ajnerican Electrical Works.
Ansonla Brass & Copper Co.
Automatic Switch Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Weetern Electric Supply Co.
Greeley* Co., E. 8.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Stanley & Hall.
Star Electrix Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
StIfE&Co.,E.D.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
YanNnis, C. S.

Western Electric Co.
WolleuBak, J. F.

Globes and Electrical Glass-
ware.
Great Western Electric Snpply Co.
PhcEUlx Glass Co.

Hard Bubber for Electrical
Purposes.
Butler Hard Rubber Co.

Insulators and Insulating;
materials.
Alexander, Barney & Chapin.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City ilectric Co.
Fibrone Mf^. Co,
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Co.
Knapp Elpctrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
MuneeU & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Insalated Wires and Cables
Magnet Wire.
American Electrical Works.
Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit & Insulating Co.
Interior Conduit & Insulation Co.
India Rubber* Gutta Percha Insu-

lating Co.
Jones Btos. Electric Co.
Knapp Electrical Works.
Moniior Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Snpply Co.
St. Louis Electrical Snpply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Journal Bearings.
Eureka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Braes Works.

Ijamps, Incandescent.
Alexander. Barney & Chapin.
Bernstein Electric Ca
Brush Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison Lamp Co.
Edison Greneral Electric Co.
Electrical Snpply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E.S. & Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.

JLamps, In<*an descent—Con tt*

Southern Electrical Snpply Co.
St. LoniB Electrical Supply Co
Sunoeam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

Ijstbes and 3Iachine Tools.
W. F. & John Barnes Co.

9Iaffnet Wire.
(See insulated wire.)

Bledical Batteries.
Fletcher & Fletcher Electric Co.
Partrick & Carter.

iUCica.
Eug. Munsell & Co.

Slinins Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson- Houston islectric Co.
Westlnghouse Electric & Mfg. Co.

Motors.
Bain Foree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
Crocker-Wheeler Motor Co.
C. & C. Electric Motor Co.
Edison General Electric Co.
Elektron Manufactarlng Co.
Fort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
U. S. Electric Lighting Co.
United Electric Traction Co.
Westinghouse Electric & Mfg. Co,

OUs.
Taussig, S.

Oil Cups and Brass Goods.
Powell Co., Wm.

Patent Solicitors-
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Great Western Electric Supply Co
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Great Western illectric Supply Co.
Illinois Electric Material Co.
Milliken & Co.

Publishers Electrical.
Electrician Publishing Co.

Posh Buttons-
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
Great W eslern Electric Supply Co.
Illinois Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Union Hardware Co.
Western Electric Co.

Bail-ways Electric.
(.See electric railways.)

Speakine: Tubes,
Central Electric Co.
Electrical Snpply Co,
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co.
Wollenaak J. F.

Speed Indicators.
Queen & Co.

Sprinss.
Gibson Co., W. D.

Tapes, Insnlatingr.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Dept.
Electrical Supply Co.
Great Western Electric Snpply Co.
India Robber & Gutta Percha In-
sulailDg Co.

Illinois Electric Material Co.
Ohonite Co.
Western Electric Co.

Teiegrrapb Apparatus.
Bunnell & Co., J. H.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley & Co. E. 8.

Jones Bros. Electric Co.
Jfnapp Electrical Works.
Monitor Electric Co.
Partrick & Carter.
Standard Electrical Works.
Weatem Electric Co.
Writing Telegraph Co.

Telephones, Electric
Standard Electrical Works.
Western Electric Co.

Test Tnstmments.
Bain. Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.

Knapp Electrical Works.
Queen & Co.
Western Electrio Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
EdlBon General Electric Co.
Peckham Street-CarWheel&AileCo.
Stephenson Co , Jno.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghouse Electric & Mfg. Co-

TuTbine ivheels.
Dayton Globe Iron Works.
LefEel & Co., James.
StUwell <t Bierce Mfg. Co.

W^ire, Bare.
American Electrica.1 Works.
Ansonla Brass & Copper Co.
Central Electric Co.
Electrical Supply Co.
Holmes, Booth & Haydens.
Iliinola Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Roebllng's Sons, Jno. A. Co.
Western Electric Co.
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TTHE IVATIOIVAL CAKBOIV CO
CleTrela-nd., Oln.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS Ain> BATTERY MATERIAL.

Electric Specialties.
WB MAKE

Electric Supplies Under Contract.

THE WM. D. GIBSON CO.,
65 N. Jefferson St.,

CHICAGO, IliL..

SPRINGS
FOR ELECTRICAL

MACHINERY

A SPECIALTY.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
iroH.

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 100 to 1 20 Volts

Will Use 6}4, 8 or 10 Amperes of Current.

Please state System and Toltage Used. Address

THE ELECTRIC GONSTRUOTION & SUPPLY GO.

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEJr CIKCIJIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLT A SMALL QUANTITY OF PURE WATER NECESSARY TO CHARGE IT.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MADE IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR ^ISSitrSS MEDICAL USES

For Ctrcalara and Price Lieta apply to Principal Office

CROSBY ELECTRIC CO.,
8T and 89 Soutli Fifth Avenue, IKTFW YORK.

THE HAWKEYE
ELECTRIC MFG. CO.,

DAVENPORT, • IOWA.

Complete Central Station
LSirz3

ISOLATED PLANTS,

ARC AND INCANDESCENT APPARATUS.

OUR DTlfAMOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned Perkins Ineandeseent Lamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonable. • Write us for Catalogue and Price List.
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#^T wffr%
ELECTRIC

%/ r cirtnH^^
^

Makers of the Choicest Eleclrical Supplies.

ELECTROLIERS

AND

COMBINATION

FIXTURES.

EVERY VARIETY OF

PLAIN AND FANCY

Arc Globes.

DO YOU NEED ANY ^

IS THE BEST.

TRY IT ONCE. AND BE CONVINCED.

"YOU PRESS THE BUTTON
pp

AND "WE DO THE REST.
PP

HEADQUARTERS FOR

BbII - Hangers' - Supplies.

REMEMBER OUR ARE THE LOWEST.
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IMMENSE STOCK!!
BOTTOM PRICES!!

Electrical Supplies
OF ALL KINDS.

THOMSON-HOUSTON

403 dh 40S SI'RT lES^Sg" ST"-, fiJT?.

OUR POImICY:

First Class Goods, Small Margins and Quick Delivery.

Grimshaw White Core,

Holmes, Booth & Hayden's 'K. K."

Underwriters' Line Wire & Mapet Wires.

FULL LINE OF PORCELAIN GOODS.

"ELECTRIC BLOCK", sw «t, ST. PAUL, MINN.
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK.

EQUIPPED WITH

'Peckham's Patent" Interchangeable WheelSy Safety Life Guards, Track
Brakes, Ice and Snow Scraper, Pendulum Motor,

Bangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For Descriptive Circulars, Price] liists and Testimonials, Apply to

THE PECKHAM STREET CAR WHEEL & AXLE CO/n^w vrK^:

JELUCTBIX.

To Central Station Mgrs., Contractors and Dealers.

Gentlemen:— We beg io apologize for a slight

delay on orders and samples during the past week,

as we have been literally ^^snowed under,'''' but with

the aid of a largely increased force we hope to be

able to meet all requirements promptly hereafter.

Very truly

^

THE STAB ELECTBIX CO.,

1320 Wallace St., Philadelphia, Pa.

G. A. HARMOUNT,
MANAUKIt

MONITOR ELECTRIC CO.,
\A9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES.
WJESTEKN AQEXT FOR

ALFRED F. MOORE
(ESTABLISHED Is-JO. >

ELEGTRIGAL WIRES AND GABLES.
Electric Light, Annunciator and OIBce Wires. Incandescent and Battery CorilS; in

fact, every kind of Wire known 10 tbe Electrical Trade.

Automatic Switch Co.,
No. 8 KEYSER BUILDING,

BALTIMORE, MD., U.S. A.

Sole Mainfactirers of tie

[[

AUTOMATIC SWITCH.

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEND FOR CATALOeVE.
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Fdison Patented Apparatus.
For Sale to all Parties in U. S.

Except for use in certain localities already exclusively licensed,

list of which will be furnished upon application.

SAMPLE PRICES.
GENERATOR. MOTOR. RATING. PRICE TO PURCHASER.

5 light,

10 light,

20 light,

45 light,

90 light.

H HP.
% H.P.

1 H.P.
2% H. P.
5 H.P.

.250 Kilowatts.

.500
1.

2.5
5.

$3784
$58.76

$106.83
$177.02
$278.77

ARTICLES.
CATALOGUE

NUMBERS.

Price
to purchabsr
45 PER CENT.
OFF List.

ARTICLE.
CATALOGUE

KUMBBR3.

Priob
TO Purchaser
45 PER CENT.
DPP LiBT.

Standard Keyless Socket, 1
2

3
V 69

1935

181

$0,297
$0 627

$0,275
$0.1925

$0.44

$0.0715

Porcelain Ceiling Cut-
397

511

377

152

$0.3575

$1.2925

$12.10

Standard Key Socket,

Standard Keyless Bee
tacle on Porcelain Bi

Attaching Plug, - -

Two -Wire Branch C

ep-
ise,

ut-

its,

Porcelain Double Pole
10-light Stvitch,

Pendulum Ampere Me-
ter up to 200 Amperes,

Standard Pressure In-
Safety Plugs for Cut-oi
1 to 30 Lights, - -

$41.25
$4,125Ground Detector, - - -

16 C. P. LAMPS lin lots of 251 44 CENTS EACH.

Write to nearest district office, or any Electrical Supply House,

or Electrical Engineering Concern.

EDISON GENERAL ELECTRIC COMPANY.
MAIN DISTRICT OFFICES:

Canadian District, Bank ofCommerce BIdg., Toronto, Can.
Central District, Rialto Bnilding;. Chicago, 111.

Eastern District, Edison Bnilding, Broad St., New York.
New England District, 38 Pearl Street, Boston, Ulass.

Bocky mountain District, Masonic Bnilding, Denver, Colo.
Pacific Coast Dist.. Edison BIdg., IIS Bnsli St.. San Francisco, Cal.
Pacific Northwest District, Fleischner Bldg., Portland, Ore.
Sonthern District, Cotton Exchange Bldg., New Orleans, Lia.
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fDDY ELECTRIC MOTORS
For all hinds of Stationary ITITorkt Suilt in all sizes

from one-half to 300 H. P.

ELECTRIC POWER TRANSMISSION
JSX>£30I

ELECTRIC HOISTS
OF ANY CAPACITY.

WLTNZNG IME/^CHINERir.

C0ISISES:E='03^IDEIfTCE SOZ-iICITEID.

THE EDDT ELECTRIC MFG. CO. 9

WINDSOR, CONN.
15 Cortlandt St.,

NEW YORK.

BOSTON, 111 Arch St. NEW ORLEA-NS, 78 Custom House St.

PHILADELPHIA, 506 Commerce St. KANSAS CITY, Rialto Building.
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THE NATIONAL TRANSFORMER SYSTEM
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COMPLETE

CENTRAL STATION EQUIPMENTS
FOR

LIGHT OR POWER
DISTBIBHTION.

OUR APPARATUS IS OF THE

HIGHEST EFFICIENCY,
MECHANICALLY AND ELECTRICALLY.

WB OVARANTKE 1T» OPERATION AHD

PROTECT OUR CUSTOMERS.

COMPLETE

DIRECT CURRENT SYSTEM
FOK

LTC3-H:TI3SrC3-.

NATIONAL ELECTRIC MFC. CO., Eau Claire, Wis.
Q,1E30. :jSk.\/\/ , Gtezx'l AXetzxAsex*-

BAKER. BALCH & CO., Gen'l Agts..

THOMAS WOLFE, Southwestern Agt .

LITTLE, McDonald & CO., Gen I Agts..

METCALF, REEO & CO , Western Agts.,

CHAS. M.BLANCHARD, Agt.,

L. N. COX, Agt., ....

Seattle, Wastiington.

Union Depot Hotel, Kansas City. Mo.
141 East Seneca SI., Bufla'o, N. Y.

1517 Larimer St.. Drnver, Colo.

Girard Building, Philadelphia. Pa
16 FiHh St., S. E., Washington, D. C.

W. N. GRAY, Special Agt., - Room 12, Chamber of Commerce, Cincinnati,

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO , Tower BIdg , 50 Broadway, N. Y. City.

NATIONALELECTRICDEVELOPMENTCO, 314 California St., San Francisco Cal.

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Ag's., Winnipeg, Manitoba

A, IRVINE, Agt., EmMie Euildinp, St, Ipuis, Mo
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CENTRAL ELECTRIC CO.,
GENERAL DEALERS IN ELECTRICAL SUPPLIES,

INCLUDIKC

ELECTRICAL RAILROAD, TELEGRAPH, TELEPHONE AND
ELECTRIC LIGHT GOODS.

116 £118 FRANKLIN STREET, - - CHICAGO.

-WE .A.^i.lEl ^PJ^JSi-

-IFOH.-

-.A.xia-z>-

IMPROVED GANDEE WIRES.
These Wires are so well known to the trade that convincing

arguments are not necessary. Everybody knows what they are.

Send your orders to us when you want the greatest Moisture and

Acid-proof, or the King of Weatherproof Wires.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.

Connected by Private Wire with Postal-Telegraph Cable Company.
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Has that last lot of old

Lamps proven bad?

Then try

A NEW LAMP,

THE "A. B. C."
Long Life,

Good Light,

High Efficiency,

Any Candle-Power,

Made to fit any socket.

CONVERTERS
from 6 to 160 light capacity.

Sockets and Switches,

Fuse Wire,

Main ^ Branch Cut-outs,

Wire of all kinds,

Tin Shades, Class Shades,

Arc Lamps for

Incandescent Circuits,

VoltmeterSp Ammeters.

ALEXANDER, BARNEY &CHAPIN
TELEPHONE BUILDING,

20 Cortlandt Street, NEW YORK.

JOHN STEPHENSON CO.,
i_iis^iT:ErD,

JXEMOr YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.

THE CONNECTICUT MOTOR CO•P
OFFICE AND WORKS:

PLANTSVILLE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
l-S TO SO HORSE FO"yirER.

FIRt«T-CIiA!$8 WOKKMASI8HIP AND IlKiH KFFlCIESiCV.

NEW YORK, 127 Filth Ava.

HARTFORD, 14 Stale St.

BOSTON, 32 Ollvar St.

ST. LOUIS, 823 Locust St.

PHILADELPHIA, 17 W. Sixth St.

CHICAGO, 302 insurance Exchange Building.

CORRESPONDENCE SOLICITED WITH CENrRAI, STATIONS AND INDIVIDUAL USERS.
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twill Pay You to Throw Out Your Present Con-
verters, and Substitute Our Make.

COMPARISON OF CONVERTERS.
Total Efficiency. Conuerter Capacity Tested

THOHSON-HOUSTOAT, S7.50 Fer Cent. US.
JPT. VTATKE JENNEY, 87. as.
XATIOXAIi, 88. 20.
WESTIWOHOFSE, »5. 20.

The above figures speak for themBelvea, You can afford to throw away your IneflQclent
converters apd buy ours, which will pay for themselvee within a reasonable time and permit
yon to carry a larger commercial load on a g;iven dynamo.

INCANDESCENT ALTERNATING CURRENT

Dynamos, Converters, Meters, Motors.

325 CENTRAL STATIONS and 600,000 L&MPS.

Alternating Current Arc lAffhting Apparatus,
liatnps hum 4« hours without renewal of carbon.

Arc Liighting revolutlonixea,

SEND FOR SPECIAI. CIRCULAR.

55 Flaitsai 5,000 L31S SollWiiEa Few Hoilk
CORRESPONDENCE SOLICITED.

WESTINCHOUSE
ELECTRIC AND MFG. COMPANT,

PittsTDurgh, Pa., TJ. S. A.
Boston, New York, Chicago, Cincinnati,

St. Louis, San Francisco, Portland.

mCANDESCENT

To Fit any Socket.

Excelling all others In Life,

Maintenance of Candle-
Power and Efficiency.

THE BEST IS

General Electrical Supplies
of Superior

Designs and Finish

LAMPS
FROM 8 c. p. to ISO c. p., AND

ANY VOLTAGE.

Even Diffusion

of Light by
twisted filament.

THE CHEAPEST.

Send for our
CATALOGUE

of Aug. 1, 1890.

510-534 West 23d Street,

NEW YORK.
620 Atlantic Avenue.

BOSTON, MASS.
217 La Salle Street.

CHICAGO, ILL.
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BDRNLEY DRY BATTERY
PATEXTKW Jannary, 1890.

STRONGER tban any open circuit

I BATTERY on the mariiet.

BETTER than any Dry Battery yet prodnced.

'flic most Compact aiui lln- Clicaiicst. 90c per cell. Piscounts in

quantities ami to the trade.

CHICACO:-Central Electric Co.

J;H. BUNNELL & CO..^"rigen.:^ 76 Cortlandt St.. N.Y.

DUST-PROOF BELLS.
None Genuine Without the Washer.

Stanley $c Hall,
(Formerly HAZAZER & STAKIiEY,)

32 and 34 Frankfort St.,

PATENT
ptRFORATCo

LEATHER BELTING

Runs more Slack than
llnperforated Belts, hence
adapted to uneven power
of Electric Railways and
for Electric Power in Gen-
eral.

GHAS. A. SCHIEREN & CO.,
PATENTEES AND SOLE MANUFACTUltERS,

Also New York, lioHton,

)

rhiludclplila. S 46 SOUTH CANAL ST., CHICAGO. ILL.

NEWYORKBELTING&PAGKINCCO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
rOK niECHANICAL fDRPO-SES.

RUBBER BELTING PACKING AND HOSE.

ENDLESS BELTS
Partiemarly adapted for Dynamo uses;

made of any width or length to

order, at a week's notice.

».--=jKSROOMS :

PHILADELPHIA, SOS Chestnut St,

BOSTON, ra Slimmer St.
CHICAGO, 151 Lake St.

DENA'ER, 1001-1611 ITth St.
CHARLESTON, 160 Meeting St.
GRAND TiAPins, 4 Jlrmroe St.
.MINNKAI'dl.Ls. •_>« Sdutti 2tl St.
CLKVELANIl, i;il Su|jiTior St.
SAN ERANCISCO, IT :Main St.

SAI-ESROOMS

:

ATLANTA, 16 Decatur St.
DETROIT, lli-St Woodwurd Ave.
BALTIMORE, li N. Charles SL
BUFFALO, 124-128 Wnsliinglon St.
NEW ORLEANS, 8-12 N. Peters St.
KANSAS CITY, lail and 1313 W. 12lh S,.
ST. LOtTIS, 616 I.oeiiKl St.

THE THING for Electric Railways. ''CANVAS JACKET" FEEDER WIRES.
INDESTRUCTIBLE PATENT V7'OV:E]Kr INSULATION.

POLES. POLES.

ELECTRIC
LIGHT SUPPLIES

ELECTRIC
RAILWAY.

MDRRAY "v^"""- TROLLEY SWITCH.

CUSTOMERS REPORT:
''The Switch is a complete Bncceea and we cannot see

where it can be improved. "We have not had a trolley come
off at the Bwltch point or fail to take the right way.'*

s.nd i.r tetiptue oMtK THE ILLINOIS ELECTRIC MtTEBIAL CO., 339-341 Rookery BIdg., CHICAGO.

THE TUBES OF THE INTERIOR CONDUrT^ INSULATION CO.
ARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS.
A simple solution of the Wiring Problem for Public Buildings, Residences^

Factories, Station Work, Cars, Underground Feeders, and

in uU places where Insulation Is required.

Kor Ca-talog-ue, Frioe Ivist and Q-en.era.1 IrLform.a.tion., JLddress

|a|vpi|%ll*|% nnkinillTn( indorsed by the leading Electricians, Electric

IIM I rnlllK I.IINIIIII I \ i Light companies. Wiring Contractors, Architects,
IIIIUIIIUII UUIlUUIIU( Builders and Board of Fire Underwriters.

UNDERGROUND CONDUITSrneL^Xvrrron^^^^^^^

INTERIOR CONDUIT & INSULATION CO.,' 6 & 18 Broad St., New York.
Ed^v. H. JobnBon, President.

-TH3S-

DHiOH umm EO,

PUSH-BUTTON

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

s,ooo
PAISTE PORCELAIN CDT-ODTS

Must be sold to make room for a

new line of goods.

Make us an offer on the whole or

in parts.

WILL Bi: SOLD CHEAP.
Satnplea Forwaraed Free.

H. T. Paiste,
128 Market St., - - Philadelphia, Pa.

CRARl£SMUNSON,FREsr.

fRflNKGMOSSfSECY ScTBEAS.

PlTTSBUF^GH .

No /York

SanFf(angisgo.

New Orleans.

28,30.32.34 & 36. S. CANAL Si.

Every Belt adapted to its special work, and guaranteed
to be pvire Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

LY BY

The Standard Paint Co.,
NEW -STORK, N. Y. 59 MAIDEN LANE.
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Electric Light Plantin the Pillsbury Mills,

Minneapolis.

Electric lighting owes much of its popularity

in the Northwest to the famous mills of Mm-
neapolis. It was in these establishments that an
improved method of illumination was first pre-

sented to public notice in that section of the

countr)' and it can be said that no better place

could have been selected, as thousands of visi-

tors are attracted to Minneapolis every year and
very few fail to examine the immense milling

plants that have done so much toward giving

the city its national reputation. It was in one
of these mills, Pillsbury A, that the first arc

light plant in Minneapolis was installed. A
Brush machine was introduced, and it proved
more than a nine days' wonder. As soon as in-

candescent lighting proved commercially suc-

cessful the old Brush
arc machine was re-

placed by an incandes-

cent plant. Once more
the city people flocked

to the mill, for the ma-
chines were the first of

the kind installed in

Minneapolis. It can
readily be seen that

electric lighting was
well advertised by
this plant. Of course
many changes have
since taken place, im-

proved apparatus has

been introduced, and
the plant has been
greatly extended.

A view of the gener-

ating plant at this time

is presented in the ac-

companying illustra-

tion. The plant is in-

stalled in the machine
shop of the Pillsbury

A mill. It comprises

three Edison dynamos
and one United States

machine. In addition

to Pillsbury A mill the

offices in the adjoining

building are lighted

from this plant. There
is also a pole line

across the river to the

Wisconsin Electric Club.

The annual meeting of the Wisconsin Electric

club was held at Milwaukee last week. Presi-

dent Rogers made an interesting address in

which he referred to the valuable papers that

had been presented during the year, and other

work of the club. He spoke of the progress
made during the year in applications of elec-

tricity to telegraphy, telephony, lighting, tem-
perature regulation, fire alarm, transmission of

power, metallurgy, and its various uses in the

household. President Rogers said that the

telegraph, although one of the oldest special-

ized applications of electricity, had not yet got
beyond the progressive stage. Improvements
were especially marked in submarine telegraphy,

and more than a quarter of a million miles of

cable had been laid within the last twenty-five

ELECTRIC LIGHT PLANT IN THE PILLSBURY MILLS, MIN'NEAPOLI:

mills controlled by the

Pillsbury Washburn company. Three mills on
the west side of the river, an elevator and bran

house are now furnished current from this plant.

At present 1,000 lights are connected with the

station. It is the intention of the company to

continue extending its plant, until all the mills

and warehouses owned by it are lighted by
electricity.

Water power is utilized, but sometimes during

the year there is a scarcity of water and the

company has been obliged to secure its power
from an old Hamilton engine.

All the construction work has been done
under the direction of Thomas E. Hughes,
who has been in charge of the station since the

first machine was installed. Mr. Hughes has

the distinction of having operated the first arc

and incandescent machines in Minneapolis.

The United States Corporation Bureau reports that in

Chicago during the week ending Nov. 2S there were
twentj--nine light, power and transportation companies
organized, their capital stock aggregating ? [03.350 ooo.

The larger portion of these cooipanies are electrical con-

cerns.

years. He said that this country led the world
in electric lighting. The United States had in

April last 235,000 arc lamps in use and 3,000,000

incandescent lamps, being ten times the num-
ber of incandescent and 100 times the number
of arc lights that are in use in England. Mil-

waukee, he said, was not behind other American
cities in taking advantage of the progress made
in the development of electricity. The progress

made in electric lighting and motor business in

addition to the application of electricity to the

street car lines of the city had greatly increased

the local interest in this field.

The reports of other officers showed that the

club was in excellent condition financially and
had increased its membership materially. The
election of officers for the ensuing year resulted

as follows: President, A. ]. Rogers; vice-oresi-

dents, J. D. McLeod, E. C." Wall, W. S. Johnson,
George H. Benzenberg, D. J. Whittemore; sec-

retary, H. F. Boggis; treasurer, W. H. Hyde;
board of managers. P. E. Parker, A. J. Shaw,
George Glassner, Henry Campbell, Jr., S. G.
Coleman; committee on membership, John A.
McManman, H. D. Goodwin, H. P. Andrae.

Litigation Over Electric Wires and Poles
in Chicago.

The bill providing for the annexation of

Hyde Park and other suburban towns has
caused Chicago city officials much trouble. In
no particular is this so clearly shown as in the
electrical department. The companies in the

suburban towns operated overhead wires and
just before annexation many franchises of this

character were granted. The city of course
was bound to respect the provisions of these or-

dinances, but there has been much opposition

and litigation nevertheless. The latest action
is that of the Hyde Park District Telegraph &:

Electric company. This company last week
filed a bill in the circuit court on which Judge
Horton restrained the city from interfering with
the placing of poles and stringing of wires. It

was claimed that the

city officials had stop-

ped the work under an
ordinance requiring all

wires to be placed un-
der ground. This or-

dinance, it was claim-

ed, could not apply to

complainant who, be-

fore annexation, secur-

ed a franchise from the
Hyde Park board of

trustees allowing it to

set out poles and string

wires in the public

streets and alleys.

This permission, it is

alleged, could not be
interfered with owing
to the mere fact of an-
nexation.

The city through its

corporation counsel
began a counter action

against the company
alleging that it had
failed to comply with

the provisions of the
ordinance granted by
the Hyde Park board.
Commissioner of Pub-
lic Works Purdy sub-
mitted an affidavit in

which he alleged that

the city refused a per-

mit on the application of the company which was
accompanied by an alleged copy of the old Hyde
Park ordinance. The document, it is stated,

was not a copy of the ordinance but was a gar-

bled, misleading paper which, while pretending
to quote the ordinance entirely, left out a clause
which provided that no wires or poles should be
placed without the consent of the village trus-

tees, which should only be granted on petition

of a majority of the property owners along the
proposed route. This consent, Mr. Purdy says,

was never obtained.

Upon this statement of facts the city peti-

tioned for an injunction and Judge Horton
granted a temporary restraining order.

An officer of the company states that its con-
struction work is now completed and it does not
fear therefore, any suits which may be brought
against it. A. part of its line is now used for

the transmission of the Postal Telegraph com-
pany's business. The company has opened a
number of offices for the transaction of tele-

graph business on the South Side of Chi-
cago.

The pole lines of the company cover 60 miles
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and about 250 miles of wire have been strung.

All the wires are in the city of Chicago except

at one point where the line extends 2A feet into

Indiana. The company sta'es that it has fran-

chises giving it the right to construct lines from

there has never been any mterruption in the

service, either in the incandescent or arc light

supply. The working of the central station is

superintended by iJavid Hunter, Jr., and \V.

Maurice Coster acts as chief engineer.

ML'NlCll'Al. ELECTRIC I.IGHl SfATION AT ALLEGHENY CITY.

45 to 50 miles in all directions outside of Chi-

cago.

Municipal Electric Light Station at Alle
gheny City.

There is perhaps no other electric lighting

plant in this country where an equal amount of

lights are operated from such a small central

station buUding as is done in the plant of Alle-

gheny City, Pa. Two views of the dynamo
room are shown in the accompanying cuts. The
electric plant is owned by the city and consists

of alternating apparatus exclusively for both in-

candescent and arc lights. The station has a

capacity of 4,000 incandescent and 540 arc

lights. It was established last spring; and the

contract for the installation of the electric light

system was awarded to the Westinghouse Elec-

tric & Manufacturing company. The power house
is a very handsome brick building situated near

Braddock street and the tracks of the Pittsburg,

Fort Wayne & Chicago railroad. The roof of

the building is graced by a handsome tower
from which the muin wires are distributed.

The boiler room, which is in the rear of the

building, contains a battery of six tubular boil-

ers, each measuring 16 feet in length with a

diameter of 66 inches. Slack coal is the fuel

under the boilers, each one of which is fitted

with a Roney stoker. The utility of this appli-

ance has manifested itself in this plant, it is stated,

to a very great extent from an economic point

of view.

From the boiler room, a small door leads into

the power house proper, the dimensions of which
are 50x56 feet, and in this space all the engines
and dynamos for the operation of the complete
plant are contained as follows: There are seven
160-horse power Westinghouse compound
engines, one 85-horse power compound engine,

two 15-horse power automatic engines, three
1,500-light alternating current incande cent

dynamos, two exciters and nine 60-light alternat-

ing current arc machines.

The switch-board for both the incandescent
and arc light circuits occupies the greater por-

tion of the north side wall in this room, contain-

ing all appliances used in connection with the
Westinghouse system of electric lighting.

The plant has been in operation since the
fifteenth day of July last and since that time

The arc lights are used to light up the streets

of the city. All the exterior construction work
was done by the North American construction

company.
The lights are distributed by mast arms and

operation the city has realized that the present
capacity of the station is hardly sufficient to

meet the demand of the entire place, and an ex-

tension is already contemplated.

Electric Wires in Paris and New York.

In the Forum for December Dr. Andrew D.
White writes of the "Government of American
Cities." He draws a very gloomy picture. He
contrasts European with American cities, and
finds that the former are in every way better

governed and managed. Incidentally he re-

ferred to the manner of disposing of electric

wires in Paris as contrasted with the New York
method. He says:

Daring that summer of the E.sposition a great increase

in the number of electric lights, telephones, and the like,

rendered necessary new electric cables; but instead of brib-

ing and counter bribing in the common council, instead of

injunctions and counter injunctions in the courts, instead

of charges and counter charges in the newspapers, instead

of votes by aldermen and vetoes by mayors, instead of
sensational descriptions of men killed here and horses
killed there, instead of the sudden cutting down of great
masses of wires and the reckless stoppage of communica-
tion and illumination in whole districts, instead of great

trenches in frequented streets kept open for weeks by alder-

manic battles and judicial proceedings, the best scientific

advice was taken, trenches were rapidly made, long lines

of conductors were speedily laid and neatly insulated with-
out disturbance of any kind, and the whole internal system
of electric comtnunication and electric lighting tvas made
perfectly invisible. I have said that it was done scientifi-

cally. In our great metropolis, to grapple with a similar

question, the governor of the state appointed three com-
missioners, no one of them having a particle of scientific

or technical knowledge, no one of them having any stand-
ing in the community, to fit him for so important a trust;

but in Paris the whole matter was put into the hands of
competent persons, and it was decided upon and executed
quietly, speedily, and effectually.

The Book Table.

Bii:liotiieca PoLYTECHNicA. Directory of Technical Liter-

ature by Fritz von Szczepanski. International News
company. New York. Price 75c.

The volume is a catalogue of all technical lit-

erature including b"'oks and periodicals pub-
lished in America, England, France and Ger-
many. Catch words are printed in three

languages so that the desired information is

MUNICIPAL electric LIGHT STATION AT ALLEGHENY CITY.

towers. Of the latter the city has put up fifty-

three, with five lights on each, and the rest of

the lights are on mast arms.

The lights have given every satisfaction to

the people of .Mlegheny City and the effects of

the illumination from the towers is rendered

very brilliant. .Since the plant has been in

readily ascertained. For those investigating

special subjects it is a handy volume.

The Denver, Colo., board of aldermen last week passed

the franchises that were agreed upon by the Denver City

Electric Railway company and the Tramway company, de-

fining the rights of way.
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Wire Coupling.

The accompanying cut illustrates . a wire

coupling invented by W. E. Banta of Spring-

field, O. The device consists simply of a num-
ber of elliptically shaped rings soldered or

brazed to a strip as shown. In applying this

coupling the ends of the line wires are bent

outward, so that when drawn together the rings

will bite strongly on the wires and form the

joint. The outer ends of the line wire may be

turned out at right angles, but in stiff wires a

simple outward bend is all that is necessary to

secure the coupling.

One advantage claimed for the device is that

it may be removed and used again by simply

straightening the bent ends of the joining line

wires and removing the coupling. There 'is no

WIRE COUPLING.

necessity of soldering the joining line wires to-

gether to secure complete electrical connection,

since the greater the stress on the line wires the

harder will they be drawn together by the action

of the coupling.

It will be observed also that in this coupling

advantage is taken of the tensile strength of the

material of which the rings are composed;
that is the strain is exerted in the direction in

which the material is best adapted to resist stress.

Electric Lamp for Miners.

The lamp shown in the cut was designed by
M. Pollak for the use of miners. To fulfill all

the conditions demanded in the construction of

an electric lamp for miners would be well-nigh

impossible. To be entirely satisfactory the lamp
must be light in weight, extremely strong, sim-

ple in construction, not liable to get out of or-

der, inexpensive, safe and furnish light for from
eight to ten hours. La Nature says that the

Pollak lamp comes nearer to fulfilling these re-

quirements than any lamp which has thus far

been introduced for miners' use.

The lamp is made in two sizes, one weighing a

little less than 5 pounds and the other a little over

6 pounds. That shown in the cut is the smaller

f5^-iifi*H'?8gSi;yv.-.-.jt.5:.J

ELECTRIC LAMP KJK MlNEkb.

size. Current is supplied for the incandescent

lamp by two Pollak storage batteries which are

inclosed in an ebonite box. On the lid is at-

tached the support for the incandescent lamp,

which is surrounded by a cylinder of thick glass.

Between the lid and the box is a ring of soft

rubber so that the latter can be hermetically

sealed.

The connections of the lamp can be seen by
an inspection of Fig. i. Little pins pass through

the cover. That shown at D comes into con-

tact with one electrode of the battery; the other

only makes contact when the pin shown at B is

thrust into the cover laterally and forces it

against the pole.

The accumulators have an electromotive force

of four volts and furnish sufficient current for a

lamp about 5 to 8-candle power for fifteen or

sixteen hours.

Ga

Registration by Telephone.

An interesting point was raised in Macon,
on registration day. The law says a voter

The Detroit Motor Company's New Dy-
namo.

The cuts represent a dynamo for lighting and
power circuits, designed by Harry H. Blades, of

the Detroit Motor company.
The features of this dynamo are a long arma-

ture of small diameter, massive pole pieces and
yoke, short round and massive forged iron mag-
nets, and a very short magnetic circuit. The
machine is furnished with self-oiling ball bear-

DETROIT MOTOR COMPANY S NEW DYNAMO.

must apply in person at the office of the

city clerk to register, and unless he is registered

he is not entitled to vote in the city election.

The question hinges on whether an application

to register through the telephone is legal.

Jailer Birdsong rang up the city clerk and
asked to be registered. The clerk was familiar

with the jailer's voice, and could have sworn
that the voice was that of Mr. Birdsong. He
knew more, and that was that the jailer had

ings and independently adjustable brush hold-

ers. The brass work and all parts of the ma-
chine are highly finished.

In machines of the horseshoe type it has
been the usual practice either to place the ar-

mature below the center of gravity and have the
objectionable features of a zinc, brass or wood
base, or else to reverse the arrangement and
place the armature shaft high above the center
of gravity. It has been the aim in this machine

paid his taxes, and was clearly entitled to reg-

ister; and, furthermore, it was an application in

person; but there was a doubt in the clerk's

mind as to the difference between an applica-

tion in person in his office, and an application

in person several blocks away and over a wire.

DETROIT MOTOR CO.MPANY S NEW DYNAMO.

to eliminate the zinc or wood base as well as the
elevated armature and yet not sacrifice the elec-

trical efficiency or mechanical finish of the ma-
chine.

The telephone line between London and Paris will

probably be put into service January i

.

The final arrangements have been completed with east-

ern capitalists for the building of an electric street railway
in Burlington. la. They filed bonds of $10,000 guarantee-
ing the complete equipment of the road by the first of Tuly
next.
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Ideal Compound Engine.

Two views of the new Ideal compound en-

gine are shown in the cuts The frame and
general design are the same as the Ideal single

expansion engine. It has the same heavy self-

contained main frame with overhanging wheels;

all bearings are self oiling with working parts

inclosed, an arrangement which, it is claimed,

insures thorough and continuous lubrication of

all work ng parts, thus reducing the wear, pre-

venting hot bearings and effecting a great sav-

ing of oil. The cylinders are arranged <in the

tandem plan. The low pressure cylinder is

bolted direct to the ensjine lied, and to the head

is stated the complication of double eccentrics,

rocker arms, slides and stuffing boxes is dis-

pensed with.

The high pressure cylinder has a piston valve

as used on all Ideal engines, but it is double
ported on the compound in order to give larger

areas for free admission of steam. The low
pressure cylinder which has a flat balanced
valve, traveling under a cover and supported
on hardenetl steel rollers is so arranged that

steam is admitted through three ports, thus
giving a wide opening at the beginning of the

stroke; the pressure the on exhaust end of the

high pressure piston is thus reduced.

IDEAL COMI

of this cylinder is cast the high pressure cylin-

der. By this arrangement steam from the high

pressure cylinder has a short, direct passage in-

to the low pressure cylinder without suffering

loss of heat by passing through connecting pipes

or receiver. On account of this construction it

is claimed that the best results are obtained.

Another great advantage claimed for the ar-

rangement consists in the fact that four stuffing

boxes are dispensed with on the piston and
valve rods between cylinders.

The head between cylinders is cored out
leaving a large space which is filled with a non-

'OUND ENGINE.

The cover of this valve is held in place by a

spring and will lift and prevent excessive pres-

sure in the cylinder from water or other causes.

Provision is mide for conveniently adjusting the

cover to take up wear so the valve will always
remain steam tight, a feature of no little im-

portance on low pressure cylinders on account
of the large valve and port areas.

Both valves are perfectly balanced and with
fall boiler pressure, can be moved by the

hand with ease. The steam ports are very
large, but short and direct; the valves have a

long travel giving a quick opening and closing.

IDEAL COMI

conducting compound. This disposition, it is

stated, effectually prevents the escape of heat,

thus securing the prime object of compounding,
viz,—a uniformly high temperature in the high

pressure cylinder. Both cylinders and steam
chests are encased with a handsomely finished

paneled iron jacket with a two-inch space be-

tween cylinder and jacket which is filled with
non-conducting material. Both cylinder heads
are protected in the same manner which effect-

ually prevents loss of heat and power.

Both valves are contiolled by the governor,
and they are on the same stem, moving togeth-

er, and varying in stroke as the load and steam
pressure vary. The great advantage of auto-

matic cut-off in both cvlinders is secured and it

OUND KNGINE

Cards taken from the engine show that full

steam pressure is maintained in both cylinders

up to the point of cutoff.

The standard Ide governor is used. It is

susceptible of equilibrious adjustment. When
so adjusted the dash-pot affords the necessary

stability to insure isochronous action and a

regulation of speed of engine. By recent im-

provements the use of oil on the governor is

dispensed with. The engine is made by A. L.

Ide & Son, Springfield, 111.

The Wheaton. 111., Electric Light & Water company
was incorporated last week by Homer II. Fuller, Jordan

I. Cole and C. \V. Kimball. The capital stock is ^20.000
and the company will furnish electric light and power at

\\'heaton.

Electricity in Mining.

Bv Fr.ank C. Loring.

The mining and reduction of ores present one
of the broadest and most varied fields for the

electrical application of power. The realization

of this truth taken in connection with the exist-

ence of a bountiful supply of power which na-
ture has furnished to all of the mining sections

of the Rocky mountains, has aroused in the
minds of many mining men a deep interest in

electrical machinery, and this interest already
has developed some practical results.

The silver lead mining region of Northern
Idaho, known as the Cifur D'Alenes, situated

on the south fork of the Ctcur II'Alene river

and its tributaries, contains mines, which, dur-
ing the present year will produce about eight

million dollars in silver and lead, and which will

double that amount within three years. These
mines, which are located upon large veins of ore
at present are operated mainly by means of tun-
nels and adit levels. In the course of a few
years when the ore becomes exhausted above
the creek and river beds, mining will be done
by means of shafts. This modification will ne-
cessitate the use of powerful hoisting works and
pumping machinery. A large part of the ore is

concentrated before shipment to the smelters,

which involves large concentrating mills. The
foregoing, combined with the several other de-

mands for power, such as those required for

drilling, ventilation, transportation of ore, and
lighting of mines, create a greatly varied and
constantly increasing demand for power.
Many of the mining companies already ap-

preciate the fact that it is folly to burn wood
when they have plenty of water power at hand,
and many of the mills are now run by the
stream upon which they are situated. Practi-

cally all of the water power which can be ap-
plied directly is now either utilized or secured.

This amount, however, bears but a small pro-

portion to the total power needed for all of the

mines at present, and the future demands will

be much greater. Five years ago not a pound
of machinery was erected, whereas now nearly
three thousand horse power is needed to supply
the demands of the mines, and this but a begin-

ning. i\Iine managers appreciate the necessity

for power, and there is already trouble concern-
ing adjacent water rights.

There is however, still available at little cost

within, at farthest, a distance of four or five

iniles from any one of the mines, plenty of wa-
ter power, and more in fact than sufficient to

meet all demands for some time to come. This
never freezes and never fails.

Some of the mines are installing electric

plants to operate drills and hoists and for light-

ing the mills and mines.

The Last Chance Mining company at Ward-
ner has started a tunnel y.xio feet, which will be
about three thousand feet long. Two electric

drills will be used for driving, which will be run
by means of water power.
The Black Bear mine at Gem will also run

electric drills and other electric appliances.

The San Francisco mine at Gem is erecting

an electric power and light plant. These mines
have water power in the immediate neighbor-
hood.
The Bunker Hill and Sullivan Mining & Con-

centrating company will transmit power by wire
a distance of two miles from its concentrator on
the stream, to its mines, where it will operate

its mining machinery.
I predict that in the near future every availa-

ble water right in this section will be appropri-

ated, and the dynamos will supplant the steam
engine which costs about thirty cents per horse
power per day—and the incandescent lamp will

largely take the place of the miner's candle
which gives so feeble and uncertain a light, and
drips the dollars out of the company's pockets
and makes the poorly ventilated parts of the

mine still almost unbearable.

The Western isolated lighting department of the Thom-
son-Houston Electric company has, during the past few
days, closed contracts with the St. Louis Electric Railway
company, of St Louis. Mo . for a 400-light ircandescent
plant to light the power house and car barns, and with G.
F Culmer iS; Bros., Salt Lake City, Utah, for a loo-light

incandescent dynamo to be used in connection with a com-
plete plant sold the firm some months ago.



December 13, iSyo WTESTKR^N ELECTRICIAN. 319

Governor for Constant Current Motors.

The regulating device illustrated in the cuts

was designed to he operated in connection with

a constant current motorto maintain a constant

speed under a varying load.

An inspection of the cuts will make clear the

operation of the governor: The device proper

is embodied within the pulley of the motor.

The pulley is loose on the shaft but is connec-

ted with It through a coil-spring and a sliding

block feathered on the shaft. The pulley bears

against a collar on the extreme end of the arm-
ature shaft. The sliding feathered block is

provided with a cam surface which bears

against a similar surface on the pulley. The
rotation of the pullev is opposed by the spring,

GO^*ERNOR FOR CONSTANT CURRENT MOTORS.

and the amount of lost twisting motion allowed

by the spring in consequence of a change of

load determines the distance which the sliding

block moves longitudinally on the shaft. This
latter motion is caused by a movement of the

cam-surface of the pulley against the corres-

ponding surface on the sliding block. The
movement of the sliding block is utilized to

control the field circuit. This governor is the

invention of W. E. Hyer, of Newburg, N. Y.

Street Car Motor Gearing.

The armature of the street car motor, as now
constructed, rotates at a high rate of speed, and
as a consequence, the speed-redncing gearing

between the armature shaft and the axle is

constantly subjected to severe jarring and strain-

ing. To relieve the gearing of the great stress

occasioned by the sudden starting of the motor.

STREET CAR MOTOR GEARING.

and to prevent the possibility of straining and
stripping tbe gears, is the primary object of the

arrangement illustrated in the cut. The chief

portion of the gearing is the arrangement of the

countershaft. This shaft is mounted in swing-

ing bearings as shown. The bearings are hung
upon the car-wheel axle, so as to swing about it

as a center. The motor is attached directly to

the car body by hinge joints and springs. By
this construction the rise or fall of the oscillat-

ing drive-shaft will give the gearing a very ap-

preciable lead and the strain of a sudden start

will consequently be lessened. This gearing

was designed by Frank Mansfield of New York.

Bain Insulator.

The new high resistance glass insulator shown
in the cut was invented by Foree Bain, of Chi-

cago. The insulator is made of unusual
strength and is intended for heavy work, such

i:AIN l.\SL:lator.

as carrying feeders for electric railways. The
corrugations which are made both outside and
inside of the apron increase the distance from
the wire to the pin fully 100 percent., and, it is

claimed, that water in passing over the edges of

the rings will become thin and broken, and on
reaching the inside of the glass will drop off in-

stead of creeping over the inner obstructions to

the pin.

Another advantage claimed for this form of

insulator is that the many surfaces will reflect

the light under the glass in such a way as to

keep insects out, obviating a source of much
annoyance where plain dark glass is employed.
The insulator is introduced by the Central Elec-

tric company of Chicago.

Attachment for Incandescent Lamp
Keys.

The fixture illustrated in the cut was designed
with the view of providing a simple attachment
to facilitate turning on or off current

from inaccessible incandescent lamps.

The device is applicable in its present

form to lamps fitted with the usual flat

key or thumb-piece, which have been
hung, say, too high or in any other

manner which makes it inconvenient

to reach the key.

It is hardly necessary to do more
than refer the reader to the cut to make
clear the construction of the attach-

ment. The main portion from which
the chains hang is secured to the key
by ineans of a set-screw. This part

might however be made of spring

metal so as to besecured in place by
its own elasticity.

It will be apparent that by operating
one chain or the other the key may be given a
quart«r-turn and the current turned on or off as

desired. From the above it wiU be seen that the

The Bassett Combination Portable and
Bracket.

The Bassett combination portable and bracket
shown in the cuts is intended for either desk or
table use. Fig i; or for a wall bracket. Fig. 2.

This combination is neatly and strongly made
of brass, and it will be found a much more
convenient and economical device in manv cases

FIG. I. combination PORTABLE AND BRACKET.

than two separate articles. The device is intro-

duced by the Electrical Supply company, Chi-
cago.

Opposed to the Postal Telegraph Scheme.
The postal telegraph scheme advocated in the

annual report of the postmdster-general and
commended by the president in his message to

congress, is opposed by ex-Postmaster- General
James of New York. In an interview last week

ATTACHMENT FOR INCANDESCENT LAMP KEYS.

improvement is applicable to any .incandescent

lamp having a flat key or thumb-piece. The
device is the invention of Fred Lewis of New
Haven, Conn.

The Stiger-Newhall Electric Light company has been
formed at Chicago: capital stock, §20,000; incorporators,

C. W. Stiger. Walter C. Xewhall and Charles A. Buell.

FIG. 2. COMBINATION PORTABLE AND BRACKET.

he expressed his views on the subject as fol-

lows: "Now, as to the postal telegraph system,
I must say I don't think the government should
control it. The system in this country ought
to profit by the experience of Great Britain,

and this experience costs us nothing. The idea

of the government taking possession of the tele-

graph lines is a great mistake. The service in

England is not to be compared with the tele-

graph service of this country. I don't believe

in the government attempting to do anything
that can be done better by private enterprise."

City and South London Railway.

liiditstrUi has the following to say apropos of the Cily
& South London railway on which electric locomotives are
to be employed: "One great benefit of the electric railway
remains to be mentioned. It sounds the death knell of
steam locomotives on the underground- As soon as people
realize that electric railways can work properly, the steam
locomotive must go from all short lines. The electric and
Pintsch's gas lights are already ousting the old oil lamps
from our carriages, so that the new railway has little

advantage over the old in this respect. The noise in the
tunnels is rather serious, owing, no dcubt, to the cast-iron

walls. Perhaps this may some day be softened by putting
a couple of broad strips of felt along the wall of the tun-

nels to prevent the troublesome reflection of sound.''

A Los Angeles paper says 100 miles of electric railway
will be constructed in that city. At present material for a
six mile road has been ordered and it is probable operations
will cease long before the 100 mile point is reached. The
Consolidated Electric Railway company holds the franchise
for the road.
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The Chicago Electric club's recent discussion

of the subject of underground wires, has ex-

cited no little interest. In the present issue

David Brooks of Philadelphia takes a hand in

the discussion, and criticises very vigorously

statements which were made at the club's meet-

ing.

In this issue is reproduced the discussion

which followed the reading of E. F. Browne's
paper at the last meeting of the Chicago Elec-

tric club. The subject under discussion was
that of the application of electricity to mining
work, and many points of interest were brought
out.

Complications of the most serious character

have arisen in the case of one of the murderers
sentenced to death under the new electrical e.\-

eculion law in New York. An appeal on con-

stitut'onal grounds has been taken to the United
States Supreme court, but no stay of proceed-

ings has been granted. The sentence of the law

may be executed; and subsequently the Supreme
court may decide that the trial was not properly

conducted. In that event, as one of the assist-

ant district-attorneys is quoted as saying, his

"death will be murder by the state."

The underground electric railway in London
is exciting the greatest interest in the English
metropolis. If the road proves as successful in

operation a? those interested predict, the con-

struction of many additional electric roads in

London may soon be expected. A London con-

temporary says: "It will be interesting to

watch the progress of the new enterprise. If

electricity, as a motive power, proves a success

both from an engineering and a financial point

of view, it will, no doubt, be introduced on
other metropolitan lines, and may expedite the

construction of other much-needed arteries of

communication in various parts of this far-

stretching wilderness of houses." It is hard to

conceive that the line can be anything but suc-

cessful, assuming of course, that good manage-
ment supervises its operation.

At the meeting of the gas commission in New
York last Monday it was decided to reject all

bids of companies for lighting the city by
electricity. Mayor Grant stated that the prices

were too high. He said the city would not pay
any advance for light, and if the bids were high

the commission would revert to gas. The com-
panies declare that owing to the excessive rental

demanded by the subway company they were
compelled to increase the rates. Truly the lot

of an illuminating company in the metropolis is

anything but a happy one. Forced to bury their

wires in conduits for which an enormous rental

is charged they are still not allowed to advance
prices proportionally. No one can believe for

a moment, however, that New York will go
back to illumination by gas. That would be
retrogression with a vengeance. New York can-

not expect to pose as the great American city, if

such a step is taken.

In Dr. Andrew D. White's article on the

"Government of American Cities," published in

the December issue of the Forum, reference is

made to the manner in which the Parisians han-

dled the electric wire problem as contrasted

with the proceedings in New York. An ab-

stract from the article is given in another col-

umn. We have no desire to revive and rehearse

the old story of municipal mismanagement. We
cannot forbear though to mention that with all

our boasted pre-eminence in electrical matters,

the American who reads the few lines from Dr.

White's article will experience a feeling of

shame. The Frenchmen, it seems, thoroughly

comprehended that scientific work should be
handled by scientific men, and not by ignorant

politicians. New York thought differently, to

the distress alike of the local lighting compa-
nies and the long suffering public. It might be

a good thing for those flourishing hamlets whose
ambition it is to ape New York, to remember
that city's experience, and study the methods
employed by the French.

In the Pittsburg letter this week it is men-
tioned that workmen employed by electrical

companies propose to organize into a national

association those connected with the craft.

Circulars have been sent throughout the coun-
try, it is stated, asking that delegates be ap-

pointed to attend a convention to be held in

Pittsburg in the spring. Of course, one can not

predict what the projectors of the enterprise

have in mind. Such an organization might
doubtless be a means of accomplishing no little

good; on the other hand it might prove to be a
mighty power for evil. If it is intended to form
some sort of an association which will afford

employes an opportunity to meet, exchange
views, and secure suggestions on practical work,

the organization might be useful and valuable.

If on the other hand, the scheme contemplates
merely the organization of nothing better than

an ordinary labor union, the employes of elec-

trical companies will be too intelligent, we think,

to have much to do with it. The experiences

of the last year have not been of a character to

enhance one's opinion of strictly labor associa-

tions. The electrical industry is progressive,

and employes have better chances for advance-
ment than in most other branches. Their op-
portunities will not be increased, or their ad-
vantages improved by joining a labor union on
which employers will naturally look with suspi-

cion.

The question as to whether an application to

register through the telephone is legal, has been
raised in Macon, Ga. The courts have already

decided that a contract made by telephone is

legal, provided the contract can be proved. In

all probability the registration question would
be considered in the same manner. As it is not

always an easy matter to prove a contract un-
der the best of circumstances, it is, perhaps,

needless to suggest that the good business man
will utilize some other medium of communica-
tion. There are few who do not realize the dif-

ficulty of recognizing voices in telephones.
Some voices are easily distinguishable, yet there

are others about which there might be con-

siderable doubt. It has always been a source
of wonderment to us that a business man would
trust to the uncertainty of a telephonic message
relative to important business. Truly, "lazy

men take the most pains," and leaving out the

interesting legal question involved, it would
seem as though the lazy contract maker might
get his just deserts in finding it a most difficult

matter in many cases to furnish proof.

A FEW months ago Frank C. l^oring, of Ida-

ho, contributed an article to the Western
Electrician on "Natural Sources of Power in

the Rocky Mountains." Mr. Loring referred

to the abundance of rapidly running streams in

the vicinity of silver mines, and pointed out the

great advantage of utilizing their power as

compared with the use of the steam engine.

He explained that many mining companies
were compelled to go farther and farther for

wood as the supply of timber in the neighbor-

hood had been exhausted, He predicted a

great and speedy increase in the number of

mines to which power would be transmit ed by
means of electricity. In the present issue an
article by Mr. Loring is presented in which it

will be seen that his prediction is becoming
verified. A large number of Coeur d' Alene
miners in Northern Idaho have already made
arrangements to utilize water and employ elec-

trical transmission systems. He ventures this

prophecy: "I predict that in the near future

every available water right in this section will

be appropriated, and that dynamos will supplant

the steam engine."

In a recent issue of the Western Electri-
cian was presented an abstract of a lecture by
Lieutenant Bradley A. Fiske on the subject of

the "Civilian Electrician in Modern War. "The
lecturer advocated the organization of a special

corps which should be charged with the execu-
tion of all electrical work for the army and
navy. The French authorities are realizing the

importance of securing a body of men thorough-
ly competent to perform electrical work. They
have recently taken action not exactly in the

line suggested by Lieutenant Fiske, but with

the design of accomplishing the same result.

The minister for the navy has just arranged for

the instruction of the staffs of the arsenals in

electrical science. He has decided that two fore-

men and two workmen shall be sent to Paris

from each French arsenal to study the working
of the electric light. Lectures on electri-

cal theory and practice will be given to the

naval officers at the observatory of Paris on and
after the present date. They will last during
four months.
The fact that Lieutenant Fiske's suggestion

has received the approval of electricians gen-
erally, is referred to in the New York letter. Sec-

retary Tracy has commented favorably on the

recommendation, and it is stated that Governor
Hill's attention will be called to the advisability

of forming an electrical corps, which shall be a

part of the National Guard of the state of New
York.
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Wood's Lightning Arrester.

In using tlie ordinary forms of comb lightning

arresters on circuits carrj'ing currents of high

voltage, such for instance as those for arc light-

ing, it frequently occurs that the static dis-

charge between the points of the plates of the

arrester, will cause the starting of an arc from
one comb to the other. This arc will continue

as long as the current is on the circuit, unless it

be in some way ruptured or extinguished. A
number of devices have been invented for the

purpose of extinguishing automatically such

arcs, and restoring the lightning arrester to

its operative condition ready to conduct away
the next static discharge.

The accompanying cuts illustrates a form of

arrester recently devised by J. J. Wood, through

FIG. I. wood's lightning ARRESTER.

the use of which, it is claimed, the troubles just

mentioned are overcome.
In his arrester Mr. Wood employs a thermic

device for bringing into play arc-rupturing

mechanism. The thermic device consists of a

strip of metal stretched along one of the ser-

rated plates close enough to be heated by an arc

between them, but out of the path of the light-

ning discharge. The metal strip is stretched

between a fixed support and the arm of a lever

constituting a detent. A spring is arranged to

exert continually a stretching tension against the

strip. When an arc occurs following a light-

ning discharge, the strip is heated by the arc

and elongates, relaxing the spring and enabling

the latter to withdraw a detent. A motive

device now becomes effective, and the movable
plate is rotated far enough from the fixed plate

to sever the arc. Mr. Wood has designed on
this principle a number of forms of lightning

FIG. 2. WOOD S LIGHTNING ARRESTER.

arresters. In the illustration a plan and side

view of the most improved form are given.

Referring to the cut the details of the

mechanism will be understood: All the parts

are mounted on a slate base-plate. A metal

standard B is fixed to this plate, and its end is

serrated as shown. In front of the standard

-5 is a rotatable part C, constructed of a flat

plate extending on opposite sides and carrying

serrated plates, as represented, at its opposite

sides. This plate revolves on a shaft, the opposite

ends of which are journaled in bearings DD'

.

The upper one, Z>, of these frames is connected
with the earth. Standard B connects with the

line. A motor E, is provided to impart to the

rotatable part C a normal tendency to move in

the direction, say, of the arrow. The part C,

however, is prevented from revolving by the end
of the lever F, This lever F is pivoted, as in-

dicated, to one side of the plate C, and its short

arm is fastened to one end of the thermic device

G. This latter part consists of a strip of copper,

platina, or other metal. The other end of

the strip is fastened to an arm on the plate C
The strip G is thus extended parallel with and
only slightly removed from, the teeth on the

rotatable part C. It is close enough, how-
ever, to be expanded by radiation of heat from
an arc between the plates B and C, but is out of

the path of the lightning discharge, so that it is

not liable to be injured by the passage of the

fluid to earth. The lever j^ receives the tension

of a spring, which tends both to elongate the

thermic strip G and to withdraw the lever end
from engagement with its detent. This con-
struction is clearly shown in Fig. 2. The opera-

tion of the arrester will now be understood.

When the strip G is heated by an arc across the

air gap between the combs its expansion per-

mits the spring to operate the lever F and dis-

engage its end from the stop. This action re-

leases the part C, and the motor E becomes effec-

tive to rotate it, thus separating the two combs
and rupturing the arc. As will be seen, the

rotatable plate C carries a duplicate set of the

thermic and detent devices. When, therefore, the

plate has executed half a revolution it is ar-

rested by the end of the second lever F striking

against the stop. The other comb is thus

brought into operative position in proximity to

the fixed plate ready for the next operation.

The strip of the comb which has just received

the arc quickly cools and restores its lever F
to the normal position, ready upon the next
operation to rearrest the rotatable plate. This
plate, with the parts which it carries, thus ex-

ecutes a half revolution each time that an arc is

formed by a lightning discharge. The occasion-

al rewinding of the motor E—say, for example,
every few weeks or months, or even as often as

after each prolonged thunderstorm—is all the

attention that the instrument will ordina"ily re-

quire, Mr. Wood claims as a particularly novel

feature of the arrester, the use of a thermic

device which is arranged entirely out of the

path of the lightning discharge, so that it is not

liable to injury by the discharge, yet in position

to be heated by the earth-current resulting

from the discharge.

Speed in Railway Travel.

'n his article on "Speed in Railway Travel," Dr. R. H.
Thurston in the December Fonau has the following to say
relative to the possibility of increased speed of trains:

"What obstacles prevent us from advancing in the next

generation, to a speed of 100, or even to one o) 2C0 miles

an hour? Why may we not anticipate, at the same time,

a degree of safety that shall as much surpass that of to-

day as the safety of the best railways of our time exceeds
that of the old stage coach? Such questions often seem
absurd to the engineer, and are much more easily asked
than answered; but the general reply may be given that

the obstacle, for a long lime to come, is likely to remain
precisely what it is now, namely, a disproportionately

small return on the capital required to insure conjoined
speed and safety. Roads maybe improved; rails may be

made heavier, more rigid, more absolutely rectilinear;

engines may be given more power, and may be adapted
more precisely in their construction to higher speeds;

still better materials, better design, more perfect work-
manship, and more skillful operation may give increased

immuoity from accident. There seems to be no serious

difficulty on the engineering side in securing and maintain-

ing a speed of 100 miles an hour, or probably more; but

the capitalist is here intimidated. Higher speeds cost

money for initial and operative expenses in vastly higher

ratio than either increase of speed or the returns to be ex-

pected on capital so invested. Our fastest trains do not

directly pay, even now, when the wear and tear of engines,

cars, roadbed, and bridges are considered. When the

people want higher speeds, and need them so greatly as

to be able and willing to pay for them, the engineers will

construct, and the railroads will furnish, trains of still

higher velocity and of still greater safety.

"The attainment of 200 miles an hour, however, does
not seem likely to prove practicable with the machinery of

our day. At such a rate, the 'head resistance' would be
about 200 pounds per square foot of section of the train,

or not far from ten tons in all. This, at the assumed
speed, means the requirement from the engine of some-
where about 500-horse power. The other resistances to

its motion would be probably as much more, at the very

least, and the concentration of so much power in the locomo-
tive would be considered impracticable by the majority of

engineers. To reach such a speed, or anything approach-

ing it, very probably the iron horse must be unharnessed
and his task must be given to new forms of motor. He
could not attain such a velocity, even entirely without a

load; far less could he draw a heavy train at such a speed.
Were it practicable, even as a matter of constiuclion and
of invention, the engineer would be compelled to take the
engine from the head of tuch a train on account of the
rclaiively high and absolutely exorbitant cost of its own
transportation. He could not afford to add superfluous
weight to that of the train.

" Thus the assumptions seem fair that the locomotive
engine will have been superseded when we have doubled
our speeds, and that we must find ways to utilize the
weights of the cars themselves for adhesion, and to make
each carry its own motor. This evidently points to elec-
tric traction, the only method as yet discovered of making
the horse do his work without taxing us for his carriage.
I have verj' little question that, where railways are carry-
ing large numbers of passengers on short routes, as on
our systems of elevated road, the electric motor, or some
advance on that marvel of invention and engineering,
must come into use. Heat, light, and electricity will then
conspire in that coming revolution which shall combine for
us the speed of the bird, the comforts of home, and the
safety of the dwelling. Through the action of such
forces, steam will probably continue even then to 'compel
other devils,' to 'lengthen and shorten space' between
cities and towns and 10 create new and brilliant, though
still evanescent, 'foam btlls along thought's causing
stream.'

"

Underground Electric Work.
Bv David Brooks.

While looking over the proceedings of the Chicago Elec-
tric Club, as printed in your paper, I was preparing myself
to walk into that concern and make a disturbance, when I

found Herbert Laws Webb had forestalled me, and taken a
ponionofthe wind out of my sails. Still there is a good deal
that is left undone. Mr. Degenhardt states "The insulation
resistance should no" be less than 500 megohms per mile, and
the insulation should not materially deteriorate for the space
of two years after being in service on an electric light cir-

cuit, having a voltage of from 2,500 to 3,000 volts, and
a current of from nine to twelve amperes, or a
voltage of from 900 to 1,200 volts, and a current
of from eighteen to twenty amperes." A galvano-
metrical test of this nature for an electric light conductor I
consider of no earthly use, but agree with Wm. Maver, Jr.,
in an article published in the Western' Electrician of
March ist, Sth and 5th, of the present year, that a cable
measuring 20.000 megohms per mile for insulation in the
factory, was broken down by a dynamo current of 600 volts
after being drawn into a conduit. In speaking of all these
tests Mr. Degenhardt makes no reference to temperature,
although in a Chicago atmosphere the insulation resistance
is certainly ten times as high at the temperature of freez-
ing as at the temperature of 80.

As Mr. Webb states, the cable should be immersed in
water, but even that is not satisfactory if the cables are to
be used for electric lighting purposes. The method em-
ployed by Johnson & Phillips of London is spoken of as
follows, in a letter under date of November 4, last,

referring to a line laid at Charlton: "We have at last

had Ferranti, Dr. Fleming, Gordon and others down to
see it. Yesterday we had a current of about 14,000 volts
on this line for about five hours, and K* stood it perfectly;
we took the current from a 2,000 volt Kapp alternator and
transformed up to 14000 volts to the line. At the distant
end we had another transformer and converted it to 2,000
volts again, and lighted twenty 100-volt i6-candle power
lamps in seiies, and I am writing to Ferranti and otherr to
come and see the test repeated."

Cables that may test enormously high with a galvano-
meter often break down and disrupt with currents of high
voltage, and especially is this the case with lead encased
cables; the coiling and uncoiling of this class opens spaces
in the insulation which are nothing more than vacuum
tubes or Geisler tubes. Varley made use of these years
ago to protect ocean cables from atmospheric electricity.

Last winter I laid an electric light cable in Gloucester, a
No. o conductor; the insulation resistance of that cable at
32° Fahr. is 1,000 megohms per mile; but in August last

when the temperature of water from the hydrant was at
Si the insulation dropped to 3 megohms per mile. This
cable stood the current of a 2,000 volt altercating current,

but as an experiment we heated a portion of the cable up to
150" Fahr., and brought the insulation up to 5,000 meg-
ohms per mile, and tried to break or disrupt the insulation
without any effect whatever. It was then tested with a
Holtz machine, which produced a spark 6 inches in length
to ascertain whether the insulation could be punctured, but
without effect. Five thousand megohms per mile does not
sound very high, but if the conductor was a No. 3 instead
of a No. o, only one part of the current would go to the
earth, while 5,000 parts would keep to the wire.

Currents of great intensity center upon weak spots and
develop them into perfect grounds. Culley speaks of this

fact and it is for that reason chiefly that the Atlantic ca-

bles are worked with only two cells and nothing can be
more absurd than the statement, "Electrical currents of in-

finitesimal potential are no more easily conducted than are
those electrical giants of four or five thousand volts." It

has especial bearing upon lead covered cables with inside

textile covering; coiling and uncoiling is liable to open
pores admitting moisture, especially so, when laid under
water.

Mr. Sunny says: "In arc light service if we get one
megohm to the mile we are perfectly contented." Mr.
Sunny, speaking of telephone cables, says: "The company
also put down what was known as the Brooks cable, in a
3-inch iron pipe filled with resinous oil. It extended from
the business part of the citj' to Twenty-seccyid street, and
never gave satisfaction from the outset. I believe it is

still working in some sections, but not in a satisfactory

manner." In this connection I quote from Prof. Barrett:
"Now then, the question of insulation is another thing,

you can get all the insulation you want and a good deal
more. I recollect a short time ago that a cable was aban-
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doned here because the insulation was so high that they

could not use it. Gentlemen in the room know that to be a

fact. They had to reduce the insulation so that the cable

would work."' A few days ago I was in Chicago and
Prof. Barrett said the words ju-i quoted had reference to

the Brooks' cable in thai city laid four years since. When
the cable was first laid, Mr. Sunny wrote that it was a per-

fect success; in the next letter he stated there was a great

deal of retardation on the Brooks cable. Wlen an over-

head cable was conr.ected into it at Twenty-second street,

and when it was still lengthened by connecting in another

cable at LaSalle street, the Brooks cable as a trunk line

was nearly worthless: but Uking the poorest insulated wire,

they could use it fairly well.

I got (leo. H. Bliss to try the cable himself, and he

wrote as follows: "Scarcely any cross-talk or induction

sounds C3ulo be heard by me on the Brooks cable wires in

any of these tests. Prorunciaiion of difficult names was
tried on all the Brooks wires with success, e.xcept in those

cases especially difficult for telephone transmission. This
afternoon I went, at Mr. Brooks' request, to the Chicago
Avenue exchange, where 'conversation was carried on
throu h a wire in a Patterson cable to the LaSalle street

exchange, about one mile distant. The cross-talk and in-

duction were much more pronounced than on the Brooks
cable wires used in the morning, althcugh the distance was
only one-third as great."

Historj* has lecord of the hetter working of ocean cables

by putting in leaks. Culley speaks of it in the cables that

are laid from island to island in the Mediterranean. Sa-

bins in his work published in 1S67, states that Kramer im-

proved the insulation of the underground wires in Germany
by reducing the insulation, to there is nothing wonderful

in the statement of Mr. Sunny that the -poorest insulated

worked the best. The great fault with, the cable is that

the conductors were too large. No. 16; if they had been
No. 22 the inductive disturbance would not have been more
than half as great. I protested against the use of such
heavy conductors, there being 510 in a 3-inch pipe What
is needed in telephone service is not so much volume as

distinctness of articulation. Since then I laid a cable of

53 conductors for the Pennsylvania Railroad company of

Philadelphia, and one of them was a very small wire. No.
22, 'aid for the purpose of a test wire; this cable is used for

both telephonic and telegraphic purposes, and it has been
found thit the small wire serves much better than any of

the others for telephone uses, for the reason that it occu-

pies no msre than half the space in the inductive field.

Using the No. 16 wire you do not reduce the resistance of

the circuit, which includes telephones and transmitters, i

per cent., bjt you increase the inductive disturbance 50
per cent.

As an experiment we connected in as many as ten of the

No. 16 wires, using them in parallel, and thereby reducing

the resistance to merely nothing.or next to nothing, and then

listened to the noise. \Ve were enabled to hear the hum of

the electric light dynamos. The amount of this is to show
that there has been a great deal of copper wasted in tele-

phone cables of short length, but in long distance tele-

phoning where the circuit is double in length, to make it

metallic, then conductivity becomes essential.

Mr. Sunny, referring to electric light cables, makes the

following statement: "In the electric lighting business I

claim that the underground work is not a complete success

for the reason that the lights are apt to go out once a week
from some unde'ground defect. The insulation is liable to

run down so low on short notice as to require the shutting

down the circuit for repairs." Now, with the Brooks' sys-

tem, patented in 1SS7, an entirely different state of affairs

exists. With nice installations working, most of them up-

ward of a year, not a single interruption has occurred.

Prof. Hirrett states: "It is a fact, with the underground
system of Chicago to-day, that you deliver more of your
product at the lamp than you did with the overhead sys-

tem." At Gloucester we used Johnson & Phillips' method
of insulating the lamps, and with 22 terminals exposed to

the rain, we got a much higher insulation than on a clear

day at the same temperature, because some of the pipes

and lamp posts are exposed to the rays of the sun. An or-

dinary glass insulator exposed to the smoke and soot, will

not show in Chicago in the rain an insulation of over a

megohm, and thee is a great deal in this particular point

of carrying the full current to the lamps as pointed out by
Prof. Barrett. There is much said about subways, and con-

duits. I consider the best of them an unmitigated nuis-

ance, and of no earthly use. Nineteen No 4 electric light

conductors can be drawn into a 5-inch diameter pipe, the

conductors not costing over five cents a foot. Think of

what Mr. Laws says, a good electric light conductor can
be had for $1,250 per mile, and that Mr Degenhardt says

the rental of a duct is ^[,000 a mile per annum . If elec-

tric light companies must pay these figures they should
never be obliged to go underground. Mr. Kempt says:

"I think in this discussion a comparison of the cost ought
to be mentioned for good reasons. So if any gentleman is

prepared to give us some figures, showing the difference in

cost between aerial and underground construction, I should

like to hear them." I would very much like to go into fig-

ures, but it is impossible to do so, unless one knows what
is wanted; if a person should ask me how much it costs to

build houses, I should state it depends very much on the

kind of a house you want, and if any one will specify what
is required, I will at once estimate for the work and prom-
ise that it doesn't cost one-sixth of any other underground
system, and but little or if any more than an overhead sys-

tem.
Two years since a wood conduit was laid on Chestnut

street, Philadelphia, and the street being narrow, the traffic

was incommoded by immense heaps of earth that were
thrown out. 5°"^^ electric light wires have been drawn
into them, and the conduit has taken fire twice between
Seventh and Eighth streets, destroying all the conductors
and a portion of the conduit had to be rebuilt. There have
been several other fires that have come under my notice,

one at Fourth and Chestnut and another at Eleventh and
Chestnut; there the conduit had to be rebuilt for half a

square. Not more than a couple of weeks since an explo-

sion occurred at Ninth and Chestnut streets, breaking every

window upon one side of a street car.

There are four conduits in Chestnut street. In this

same locality, but on the south side of the street, a man-
hole blew up. and sent up the cover through the window,
which consisted of a large French plate glass into the store

of Porter lV Coates. Between pumping water out and fan

ning fresh air into these conduits, there is quite a new in-

dustry established.

The idea that you can pull in and pull out in making re-

pairs is popular, and that you have spare ducts to put in

more conductors when needed, is also popular; but in prac-

tice here the first thing necessary after you pull in a cable,

is to pull it out again and repair damages. Rubber and
gutta percha are scon destroyed when exposed to the at-

mosphere of a wood conduit. Lead is turned into white
lead. Prof. Marks calls wood conduits white lead facto

lies. To preserve the white lead they cover it with a braid

saturated with black paint. When drawn into the conduit

the paint is as dry as any other paint after it is exposed to the

air, and does not adhere to the hand, but after it has been
in the cor duit a week, this paint becomes liquid, thinned,
and leaves a black mark on your hand if you touch it. Il-

luminating gas is only another form of hydrocarbon or fat-

ty matter, and acts as a solvent, like benzine upon grease
spots. The paint and braid preserve the lead for a while,

but are not lasting. About a month since they undertook
to draw in some electric light conductors in this wood con-
duit at Broad and Chestnut streets, and after punching with

their iron rods to get a passage for pulling in rope, they
found the conduit was rotten, and the whole thing for 60
feet or more across Broad street, the widest stieet in Phil-

adelphia, had to be dug up, and a new conduit laid. Broad
street at this place is paved with asphalt, and the gang of

men were making repairs there fur about ten days. Broad
street is Fourteenth street if numbered. When they got as
far as Fifteenth street they had another circus of the same
nature and had to put in a new duct. It seems to me that

anybody that would spend money for a conduit at this time
must be demented, yet another company is now laying in

this same Broad street a wood conduit. I consider this a

case of aggravated dementation: "If the blind lead the
blind, both fall into the ditch,'' which is the scripture name
for conduit. I must quote a scrap from an author of the
twelfth century, Mr. Dante: ''These may be called

flocks of sheep, and not men; for if one sheep should
throw himself down a precipice of a thousand feet, all the
rest would follow; and if one for any cause in passing a
road should leap, all the rest would do the same, though
they saw nothing to leap over."

Electricity in Mines and the Proposed
Mining and Electrical Display at the

World's Fair.

At the last meeting of the Chicago Electric club E. F.
Browne read a paper on "Electricity in Mines and the
Proposed Mining and Electrical Display at the World's
Fair " The article appeared in the last issue of the West-
ern Electrician After the presentation of the paper
the following discussion took place:

Mr. Bain: -I would like to ask Mr. Browne how much
water it is necessary to pump out of a mine?
Mr. Browne: Pumps in coal mines, especially those

in Ohio, and in this state, are required only to throw the
water 300 feet; that is not difficult to accomplish; but in a
silver mine the pump should be able to handle a" column of

water four to six inches in diameter at the rate of say,

1,000 gallons a minute. When you get a column of water
of 500 feet, that would be equlvaltnt to a weight of 250
pounds to the square inch. A rotary pump will throw wa-
ter to a certain distance, say 150 feet, but when you come
to put a pressure of 250 pounds to the square inch at the
end of the rotary, you must have great force to make it do
the work. I do not think you could make the iron so that

it will stand the pressure; it would strip. The pressure of
a column of water of over 500 feet is so strong that al-

though you make the valves out of a peculiar kind of rub-
ber which is constructed for that purpose, and is as hard as
iron, still when a little air gets into the water column it sets

back on the valve and it gives just exactly the same sound
as if you struck the pump with a heavy sledge hammer. I

think in any sort of a rotary pump the fans, or whatever
you have for throwing the water, would be broken. You
take the Cameron pumps, and all the deep sinking pumps
that we have, the pressure is so great that tie plungers are
made solid. Piston heads are not used in mining pumps,
but the plunger is solid and fills the full size of the pump,
and the steam works right on that solid piston. Possibly
something might be accomplished with gearing and a spin-

dle, giving it the necessary motion, as it goes by a heavy
dead center. At the necessary depth in a silver mine a
pump will only suck the water up from sixteen to eighteen
feet, and the water has to be forced the balance of the dis-

tance. You see it is a hard problem to be worked out by
electricity, but it is one that everybody would like to see
solved.

The pump that they have put in the Virginius mine I am
told has a system of three plungers. I have not seen the
plans. Such an arrangement would take up the entire

shaft; consequently it occupies too much room.
The Chairman, F. B. Badt: There is an invention

worked out today that I think will accomplish just exactly
what is required in a sinking pump, and do away with
gearing. I am speaking of Mr. Yandepoele's reciprocat-

ing electric engine I suppose you have seen the descrip-

tion of it in the electrical papers It is simply an electric

machine that works on the principle of a solenoid; it has
an iron core to push it out. You can very easily imagine
how such a motion can be utilized for operating a sinking
pump. All that is necessary is to connect the piston rod of

your pump to the iron core. It may be put above the

pump itself, and you have the reciprocating motion of the
pump right in the core, without any gearing whatever.

The same moiion has been used for coal cutiirg machines.
Mr. Sperry's machine is a recipiocaiing drill At the
same time he does not use this reciprocaiing electric en-
gine. He uses, I believe, an electric motor to convert the
rotary motion into a reciprocating motion, does he not?
Mr. Bain: Yes. he uses a spring.
Mr. Browne: For coal work that is a perfect ma-

chine.

Mr. Bain: For some cases. The reciprocating ma-
chine is better for shearing and better for certain classes of
coal.

Mr. Browne: It has been found that the drill with a
spring does not give it the force that it ought to have; it

is not positive enough.
The Chairman: Mr. Browne was speaking of pump-

ing a great quantity of water against a head I believe, of
1,000 feet. The mining department of the Thomson-
Houston company, with which I am connected, is at pres-
ent constructing for mines a pump in connection with an
electric motor which will pump 500 gallons per minute
against a head of 1,500 feet. I figured out the other day
how many horse power would be required in the electric
motor, and found it will be in the neighborhood of 260 to
pump 500 gallons per minute against 1.500 feet pressure,
about 650 pounds per square inch. In a pump there are
quite a number of parts that cannot stand a very high
pressure unless they are properly built; and as a matter of
i^act there are not many pump builders in the United States
to-day who are willing 10 build such a pump and guaran-
tee it,

Mr. Browne very properly remarked also that the
electric hoist—aijd we might say electric eleva-
tor, which is nothing but a hoist— is not^quite what it

ought to be, for the reason that too much gearing is re-

quired to transmit the fast rotary motion to the drum of
the hoist or elevator. 1 don't know whether Mr. Browne
has heard about it, but electricians have been hard at work
for over a year to construct what we call a multipolar mo-
tor, which will run at a very slow rate of speed with direct
gearing to the drum.
Now about the second part of the paper. I have read

and studied Mr. Browne's scheme very thoroughly, and it

is true, as he said, that the more you study it the more the
project strikes you. I am enthusiastic about it, and I
hope we will have this mine at the World's Fair in Chica-
go, and I hope we will have plenty of electricity in it.

Mr. Bain: I believe I was the first to make an electric
mining machine that went into a mine and staid a year
and cut coal without seeing the light of day. I can re-
member very distinctly the first day I ever saw it cut coal.
I did not know whether it was going to do it or not. I
put my hand on the lever two or three times and jerked it

back. I didn't know whether to turn it 00 or not. I put in
the first motor in the fall of 187S, and I don't believe it

saw the light of day for a year, and it cut coal every day.
Finally the miners went on a strike, and then we took two
men from the country who had cever seen a coal mine and
put them at work, and the results were entirely satisfactory.
What we need in coal mining is a good shearing machine.
In Iowa they have a Stein Smith machine and the current
used in the machine is also emplojed for blasting.
Mr. Goodman: I would like to ask Mr. Browne what

the effect would be after the World's Fair mine is aband-
oned?

Mr. BROW^E: In case it would have to be abandoned
and we took the center out it would have to be filled. Sit-
uated as this is, with that solid core, it would not show any
effect on the furface. being 500 feet in depth. That is one
of the objects in having it so deep.

Mr. Cutter: I feel at a loss to undertake to say much
on this question after what Mr. Browne has said; but he
mentioned one thing that is of considerable importance to
electricians, the matter of insulation. The problem is an
interesting one, especia ly in the mines Mr. Browne spoke
of, where the water contains so much metallic salt and
where they want portables to carry the lamps around with
them. The cable sustains rough usage in those mines, and
at the same time it must resist the action of the metallic
salts in the water. I fixed up one wire, duplicates, No.
14 twisting two. the first being insulated with a good
grade of ruober insulation, after which we covered them
with some good weather-proof material, seven different
layers, and then we wound a steel wire outside of that and
covered that insulating material, and found that the mules
could step on it without damaging it. I would say, how-
ever, it would make a wire about half an inch in diameter.
When you come to stretch it about 100 or 200 feet it makes
too much of a load for the men to carry about in the
mines.

Mr. Browne: I cans&y to you, gentlemen, that it is a
great problem in mines We have a great deal of trouble
with cable. They keep turning us out a new wire every
now and then, and it is being tried all the while. Some
of it is very good; some of the rubber insulation is exe-
cuted very nicely, but it doesn't stand the rough usage
connected with moving it about.
Mr. Bain: I have put in two coal mine installations

without any insulation whatever, but just the naked cop-
per wire; but I think I have put in my last one of that
kind.

Mr. Browne: We do not use them in silver nwnes
without insulation.

Mr. Bain: This was in a coal mine; there are a great
many things to interfere with the insulation. We found
the fungus growth a bad thing, In three or four da3S we
woidd find a great long damp fungus growth, and the in-

sulation would be so veiy low that we could hardly operate
with ir. In a mine in Iowa they had to have boys take
sticks and knock it off. We tried to run incandescent
lamps on the same circuit, but we could not hang them to
the wall at all, and they came very rear taking out the en-
tire circuit and putting in insulated wire. I have not had
any trouble about laying the better quality of insulated
wire right down in the mud, and running the mining ma-
chines fro n 1 50 to 175 feet deep. The great trouble is



December 13, 1S90 WESTERN ELECTRICIAN. 323

that the miners won't coil up the cable and take care of it.

It is a great job to put a circuit in a coal mine properly.

Mr. Browne; It is still a bigger one in a silver mine.
Mr. Bain: I have noticed that in very dry mines where

the dust flies the insulation is as hard to keep up asit is in

a damp one. In fact I would rather put a circuit in a wet
than a d<-y mine. Coal dust is a very good conductor. In

putting in electric locomotives for hauling coal they always
use a metallic circuit. I don't believe it would be possible

to use the ground for either machines or for the motor
cars.

Mr. Browne: We have never attempted to use that.

Mr. Goodman: I want to ask Mr. Browne if the use

of the percussion drill, or a drill operated by a spring, in

the West is not much more limited than it is here in the

coal mines?

Mr. Browne: Yes.

Mr. Goodman: I don't think there is any difficulty

about getting the required amount of power from the

spring if you use one of sufficient diameter and length. I

find in tests that if you take a spring of sufficient diameter

and suitable length and compress it by an electric motor,

you get almost any amount of power that you require.

Mr. Browne: The sinking pump, gentlemen, is the

problem for you to solve. If you work that out you will

make a fortune.

Ajax Dry Battery.

The Ajax dry battery shown in the cut, al-

though it has been on the market for some
time, has been recently greatly improved. This
cell is a combination of a chemical and sal-

ammoniac battery, the several ingredients be-

I 1

ing combined to such a nice point that the)'

yield the most energy for a long period of time.

All danger of creeping of salts is ingeniously

obviated and it is claimed that corrosion of the

binding posts is impossible. The initial voltage

of the Ajax cell is stated to be about li volts,

but the internal resistance is so small that it

yields a large amount of current. The cell is

hermetically sealed and the life for that reason

is thereby rendered exceptionally long. This
battery is manufactured by the Electrical Sup-
ply company, Chicago.

Electric Light Plant in a Railroad Station,
Chicago.

The event of the weelc in railroad circles was
the formal opening of the Grand Central Pass-

enger station, Chicago, last Monday. Ground
was broken for the foundations for this struct-

ure in October, 1887, when it was decided to

establish the Wisconsm Central headquarters
there, but the plans have been materially

changed several times—the enterprise assuming
greater proportions on each occasion, until to-

day provision is made for the Chicago & North-
ern Pacific, Chicago, St. Paul & Kansas City,

and the Baltimore & Ohio railroads, as well as

the Wisconsin Central. The structure is prob-

ably the finest appointed building of the kind in

the country.

Among its attractive features is the electric

light plant. Both arc and incandescent lights

are used. Two 30-light arc dynamos of the

Sperry type and five Edison machines have been
installed. Four of these incandescent dynamos
are Soo-light machines, the other a 650-lighter.

Eleven of the arc lamps are arranged about the

entrances in front of the building, and six are

distributed about the train shed. There are

also 700 i6-candle power incandescent lamps in

the train shed, 600 in the freight department,
200 in the express offices and 3,500 in the rail-

road offices and waiting rooms.

The dynamo room is in the basement, and
like all other parts of the building is a model in

itself. The dynamos are driven b)' three Mc-

intosh & Seymour engines. One arc machine
and one fiso-light incandescent dynamo are con-

nected with a 150-horse power engine; two Soo-

light generators are driven by a 200-horse power
engine and the remaining machines, one arc and
two Soo-light incandescent generators, are belt-

ed directly to a 250-horse power engine.

The plant was installed by the Edison Gen-
eral Electric company and the formal opening
on Monday partook of the nature of a celebra-

tion by the local Edison men. Many repre-

sentatives of the Edison interests were present
and Henry Villard, president of the Edison
General Electric company, traveled from New
York to Chicago to be present at the opening.

He made a speech on the occasion.

The plant was installed under the personal

supervision of L. C. Gavitt of the Chicago office

of the Edison General Electric company.

To Utilize the Water Power of the St.

Louis River.

The official announcement has been made of

the transfer of the entire stock of the

St. Louis Water Power company, which owns
the great water power of the St. Louis river

above Duluth, i\Iinn., to a syndicate competed
of Duluth, Eastern and English capitalists.

The purchase price is §i,oco,ooo, it is an-

nounced, and the new company will expend, it

is said, another million in building dams and
otherwise improving the power so it can be util-

ized. The capacity of the water power is esti-

mated at 65,000 horse power. The improve-
ments in the main will consist of a series of

dams, the first at Fond du Lac. One of the

plans of the company is to supply electric pow-
er to Duluth, Superior, and all the manufactur-
ing suburbs of those places.

Unit of Self-induction.
At the last meeting of the American Institute of Electri-

cal Engineers in New York November l8th, Francis B.
Crocker of the committee on the unit of self-induction,

made the following report: "The committee on the value

of the unit of self-induction— the henry—has held one or

two meetings but is hardly yet able to report. We find

that the ordinary practical values of self induction vary
from about one one-hundredth to ten quadrants,

therefore the average value is a little less than one quad-
rant. This means that in order to express self-induction

in quadrants within one per cent, you have got to go to the

second or third decimal place. Therefore in order to ex-

press all common values in whole numbers, which is desir-

able, it will be necessary to fix the henry at about one-
thousandth of the quadrant. Then we should very seldom
have to use decimal fractions in expressing the value of

self-induction. I merely state these points in order that the

institute may be informed as to progress of our work and
the general facts of the case. I think the matter better lie

over until the next meeting when we expect to be able to

report."

Heisler Electric Light Company.
The proprietors of the Heisler system of long distance

series incandescent electric lighting have found it neces-

sary to transfer the manufacturing of their apparatus from
St. Louis to their new and commodious works located at

Gloucester, New Jersey, where with enlarged space at

their command and increased facilities, they will be enabled
in the future to meet the constantly increasing demand for

their apparatus. The extensive introduction and adoption
of this systen. within the past two years for commercial,
street and alley lighting, has made it necessary to increase

the manufacturing facilities. By the Heisler system the

company claims it is possible to distribute any number of

lights, from 160 thirty-two candle power lamps to the full

capacity of the largest dynamos, over an area of territory

that could only be covered by fifty miles of No. 8 B & S.

gauge wire, and suffer no drop in the candle power of the

lights, the lamps furthest away burning as brightly as

those nearest the dynamo, and the loss due to the resist-

ance of the line being equal only to one 32-candIe power
lamp per mile. The efficiency of the dynamo under these

conditions makes it possible the company claims, to obtain

six and one-half 32-candle power lights per mechanical

horse power expended, less the friction load of the dynamo.
The company states that the improved automatic regulator

used in connection with this system controls and maintains

a steady and uniform light, and at tlie same time dispenses

with all translating devices in the station and upon the cir-

cuits. The only device, other than the dynamo, used in

the installation of the Heisler light is the improved com-
bined automatic cut-out and lamp socket, which is adapted
to hold any sized lamp from 10 up to 150-candle power
containing no parts liable to get out of adjustment. The
cut-out feature is always accessible for removal without the

liability of interrupting the circuit while manipulating the

same. The bousing of the socket is composed of insulat-

ing material and the cut out can be renewed at a cost of less

than one cent.

A St. Louis agency will be maintained where there will

be kept on hand a supply of lamps and materials for re-

pairs, as well as emergency experts, whose duty it will be
to look after the various installations west of the Missis

sippi river.

CORRESPON DENCE,
New York Notes.

New York, ]Jec. 6.—Additional complications have

developed in the cases of Wood and Jugiro, the murderers

awaiting execution under the new law. Wood was to have

been executed this week and an application in his behalf

for a habeas corpus was denied, yet the judge granted an

appeal. When this was served upon the warden he did

not know what to do. Assistant District Attorney Goff says:

"This terrible jumble is pretty certain to lead to a strange

state of affairs. Judge Brown's order not being recognized

as a stay of proceedings, Wood must die, under the state

court's decision. If after his death the United States Su-

preme Court should decide that Wood was not justly

tried his death will be a murder by the State.''

The warden decided to recognize the order of appeal as a

stay of proceedings.

Jugiro's case was called and the Jap was resentenced.

His attorney objected on the ground that the defendant had

already paid a portion of the penalty—that of solitary con-

finement in Sing Sing for eight weeks—and could not be

made to undergo that portion of it again for the same of-

fense, and he asked the court to make a ruling on that

point. Mr. Goff objected, saying that it would be ex-

tremely hazardous at this time to make any such ruling and

might lead to serious complications. Col. Fellows suggested

that any longer period of solitary confinement was brought

about by himself in appealing the case and the people

should not suffer embarrassment because of it. The judge

refused to make a formal ruling and then Lawyer Sherman

called attention to the fact that the United States Supreme

Court still held the papers and records in the habeas corpus

proceedings and could, up to May, order a rehearing of the

case. Of this point Judge Brady said he would take no

notice.

"The sentence heretofore pronounced," said Judge Bra-

dy, "for murder in the first degree and the time fixed for

your execution having passed by reason of your appeal, it

becomes the duty of this court to name a week in which the

judgment shall be carried out according to law. The court

names the week commencing Jan. 19, iSgi. You are

therefore remanded to the custody of the warden of the

state prison at Sing Sing, there to be executed according

to law."

The Jap was immediately hurried off to Sing Sing where

he will be closely confined until the day of his execution.

He did not appear to realize his position.

Lawson N. Fuller is endeavoring to reclaim the $6,500

which he invested in the electric sugar scheme. The late

Prof. Friend's right hand man, the Rev. William E. How-
ard, is serving a ten-year term in state prison for his share

in the swindle. Mr. Fuller said that the evidence on How-
ard's trial showed that Howard received the identical

money that he (Fuller) paid to President Cottrell and Treas-

urer Robertson of the company, and that Howard went the

same day to Ann Arbor and bought real estate with the

money. Cottrell and Robertson, for the defunct company,

attached the real estate, and the suit to determine whether

it shall become an asset for the receiver to dispose of, will

be tried to-day. Mr. Fuller wanted Col. Fellows to sug-

gest some way in which he (Mr. Fuller) could get the whole

or part of the real estate that his money paid for.

John K. Smith, an electrician of this cit)', died Wednes
day of congestion of the brain. He was twenty-five years

of age and a widower. He was well known in electrical

circles.

The latest development in the subway matter was made
public at a meeting of the Board of Electrical Control in

the mayor's office Thursday. Edward Lauterbach, the

president of the Consolidated Telegraph & Electrical Sub-

way company, said that the persons interested in the vari-

ous telegraph and telephone companies had organized a

company under the title of the Empire City Subway com-

pany. He said the object of this company was to take

charge of all the low tension subways in the city. Mr.

Lauterbach mentioned the efforts made by the Standard

company to get part of the subways, and the failure of the

company to comply with the conditions imposed by the Su-

preme Court. He promised that the new company would

work legally and properly. He said that the business had

grown so that it was now too large for one company to

manage, and that the company he represented was willing

that the new company should take charge of the low ten-

sion subways, while the arc light subways should be con-

trolled by the old consolidated company. Mr. Lauterbach

asked the board to give its consent to the scheme of sur-

rendering the control of the low tension subways to the

new company under proper restrictions and guarantees.

No action has yet been taken on the question of the bid j

for lighting this city by electricity during the ensuing year.

At the meeting of the Gas Commission on Wednesday
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when the bids were opened, there were six bidders, as fol-

lows: Brush Electric Illuminating company 299 lamps at

43 cents and 45 cents; United States Illuminating company

309 tamps at 43 cents; East River Lighting company 247

tamps at 44J2 cents; Mount Morris Electric Lighting com-

pany 171 lamps at 43 cents: Harlem Lighting company 211

lamps at 43 cents and 50 cents and the North New York

Lighting company 2S lamps at 50 cents. The bids wilt

be tabalated before any action will be tatcen. Alt the bids

received are from two to three cents higher than last year.

The Westinghouse Electric & Manufacturing company

will consider the advisability of exercising the power con-

ferred by its charter to issue preferred shares. A proposi-

tion wilt be submitted to the stockholders at an early meet-

ing to authorize the directors to issue the remaining $2,-

000,000 of authorized increase, and to convert a total of

$3,000,000 of the $io,ODO.ooo into preferred stock to be

entitled to a dividend of 6' per cent, in preference to the

common stock, and this dividend to be accumulated; and

these shares to share equally in the profits when the divi-

dends are more than 6 per cent, on both the common and

preferred stock. It is believed that these shares will find a

ready market and that the extinguishment of the debt of

the company by the issue of the preferred shares will at

once advance all of the shares of the company 10 the posi-

tion which they should occupy by reason of the very large

business, which the company is doing. These p'"eferred

shares are to be sold at par. and it is proposed to have the

interest payable July and January. The meeting of the

stockholders of the company to vote on this question has

been called for December loth, 1S90.

An interesting cas; is now before Judge Lawrence and

a jury of the Supreme Court. The Mutual Telegraph

company is being sued by Mrs. Emily C. Berthet for !f5,-

150 damages for not transferring to her two certificates,

each for 100 shares of its capital stock. The defense,

which is being made principally on behalf of the estate of

John N. Rickins, is that she is not the owner of the cer-

t ificates Prior to 1S87, Mrs. Berthet, who was then Emily

C. Cortwright, says, that she had business re'ations with

Rickins, who was cashier of H. E. Clafiio ^s; Co , and that

he transferred the certificates to her, but the company re-

fused to recognize her ownership. Rickins died in 1887,

and the public administrator took charge of his estate. The

company was unable to recognize Mrs. Berthet's right to

the certificates, as notice was served on it that they were

claimed on behalf of Rickins' estate.

It is gratifying to see that the suggestion brought before

the New York Electrical society by Lieutenant Bradley A.

Fiske with reference to the formation of military and

naval electrical corps for service in time of war. has not

only been received enthusiastically by electricians general-

ly, but has been favorably commented on by Secretary

Tracy, who has called attention to the increasing employ-

ment of electricity on shipboard, and the necessity for the

acquirement by naval officers of a certain amount of elec-

trical knowledge. Secretary Tracy says, however, that it

is impossible for all, or even any great numberof them, lo

become expert electricians; nor is it desirable that they

should do so at the expanse of other branches of their

profession of more pressing importance. He suggests

that a corps of naval electricians be established in the sev-

eral states that have created a naval militia to be attached

to this militia, and to receive the naval training which it is

the object of the militia to give. Such a corps would be

especially valuable in fitting out new vessels with electri-

cal apparatus, and in taking charge of the electrical plants

on board ships in commission. It is understood that a

presentation has been made to Governor Hill having in

view the early formation of such a corps as this, which it

is proposed to make a part of the National Guard of the

State of New York.

The Telephone company contemplates introducing dime-

in the-slol telephones in an extensive scale in this city. It

has one on trial in the Barclay street ferry house, which is

mostly used by New Jersey people, who come to the city on

business. Thus far the device has given satisfaction, but

little experience has been had with it as jet. W. H. T.

Pittsburg, Pa.

PlTTSiiURG, Dec. 6.—The Pennsylvania Railroad com-

pany has lately inaugurated the scheme of illuminating

certain portions of its railroad system, where traffic is par-

ticularly heavy, by electric lights. The start has been

made at Frankford creek on the south to Poquessing creek

on the north, at Torresdale a distance of nearly eleven

tniles. The railroad management in referring to the fact

that such a contract for lighting had been given out by

them, stated that the idea had been suggested to them to

render as far as passible security to the lives of the travel-

ing public, and to the lives of the employes of the road.

There is n> doubt however, that the light will greatly tend

lo avoid loss by the smashing up of freight trains, in fact

if a general adoption of this system of lighting up the

tracks by electricity were made by all railroad companies

throughout the country, the benefits to be derived there-

from in the saving of human lives and the avoidance of

freight wrecks would be incalculable, and the expense

which might be involved in the erection of lighting plants

for the purpose would soon be made up by the absence of

accidents.

This particular district above referred to is especially

noted for the frequency of accidents. It is expected that

the Pennsylvania Railroad company will shortly commence

to light up its entire track from Philadelphia to New York

City.

The Pittsburg electrical workers intend to form a nation-

al organization of all electrically employed workmen

throughout the country. For this purpose the secretary of

the local electrical union, composed of linemen and carbon

setters, has sent circulars to every city in the country

where electric light companies are organized, asking for

the appointment of delegates to be present at a convention

to be held in Pittsburg sometime in the spring.

The Secretary of the Treasury has recommended an ex-

penditure of $15,000 for the construction of an electric

lighting plant to be used in the illumination of the new

custom house and postoffice b.iilding in the city of Pitts-

burg. This structure will soon be completed, having been

under way for the last dozen years. E. H. H.

Kansas City, Mo.
Kansas City, Dec. 6.—Work on the West Side electric

line in Kansas City, Kan., began last Monday. The Rae

overhead system will be used. The company says it hopes

to eventually introduce storage batteries.

The Board of Public Works has approved of Chief

Hale's plan to light the engine houses of the city by in

candescent lights. The system will be so arranged that

the houses and the horses will be in darkness until an alarm

rings, when the men on watch will instantly turn on the

lights. They will save something in the cost, as oil lamps

and gas are now burned steadily all night, and will be

much more healthful for horses and men. Chief Hale is

perfecting his large lamp and storage batteries for the

carts, but is not yet ready to present it to the board of pub-

lic works.

The city council of Kansas City, Kan., met this week.

The Gamewell Police, Telephone ^ Signal company of Chi-

cago, petitioned for a franchise to furnish the city their

"combined fire and police telephone and signal system,

"

Topeka, Kan.

Toi'EKA, Dec. 6—At the meeting of the city council

this week, Mayor Cofran again vetoed the ordinance grant-

ing the right of way on Kansas avenue to the Rapid Tran-

sit railway. It was then passed over the veto. The ordi-

nance grants to the Rapid Transit Railway company the

right to maintain and operate a single or double track rail-

way on Kansas avenue, and provides that horses are to be

used on the Kansas avenue bridge. The tracks of the com-

pany on Kansas avenue between Eighth avenue and the

north line of the city are to be constructed under direction

of the city engineer. The company may use the tracks of

the Topeka City Railway company upon paying such com-

pensation as may be reasonable and just. The ordinance

also provides for the lighting of Kansas avenue and

strengthening the Kansas avenue bridge at the expense of

the company.

The City railway ordinance which was passed some time

ago and which granted to the Topeka City railway the

right to use electric cars on Kansas avenue, was reconsid-

ered. The ordinance was again passed with a few amend-

ments. R.

Ithaca, N. Y.

1 1 iiACA, Dec. 6.—At the meeting of the Senior Elec-

trical association recently, Instructor Saunders described

his method of determining the direction in which

lines of force circulate about a wire in which a current is

flowing; the basis of his methods was to assign to the line

of force the quality of elasticity.

On the i7lh Mr. Lindsay, '91, described the Wenstrom

dynamo. The remarkable feature of this machine is its

low speed.

A new belt-testing apparatus has been added to the

equipment of Sibley College through the kindness of Wm.
Sellers ^: Co. The principal feature of this apparatus is a

costly dynamometer which is peculiarly adapted to practical

belt-testing.

On the 21st ult. Wm. L. Launders of the Ingersoll-

Sergeant Drill Co , lectured before Sibley college on the

"Production, Transmission and Use of Compressed Air.''

Mr. Launders was very impartial in describing the various

air compressing machines now in the market, giving due
praise to the excellent features of those in competition with

his own. But with all his impartiality he seemed to dwell

with more pleasure upon the indicated efficiency of the

generator; that is, the efficiency of "production," which

was as high as 9O per cent., than upon the efficiency at the

point of application, which is but 32 per cent. This low

efficiency i^ due to the loss of heat during transmission.

Surely electr"city has not a very formidable rival in com-

pressed air.

Herschel of '90 is in the employ of the Thomson-
Houston company at Boston, as draughtsman.

R. G. Thompson, is making an investigation of the

Thomson-Houston arc machine, similar to the one made
of the Stanley dynamo by Tobey & Walbridge. P.

Indianapolis, Ind.

iNiMANAi'OLis, Dec. G.—The long talked-of electric

street railway line to Broad Ripple begins to show some
signs of life under the name of the Broad Ripple Rapid

Transit company. The contract for building and equip-

ping the line has been let to the United Slates Electric

Street Railway company of Chicago. The cars are to be

supplied with an improved motor and storage battery owned

by that company. Joseph S. f^ualey of Chicago, is here

in charge of the work.

Ground has been secured at Broad Ripple for power

house and the work of grading has begun. It is the inten-

tion of the company to reach L'nion Station by some route.

They will probably have a fight in the courts before they

secure a right of way in the city. M.

Memphis, Tenn.
Memi'HIS, Dec. 6.—Memphis is perturbed just now

over the question of the extent to which a member of the

municipal council may be interested in corporations that

exist or operate by virtue of a contract with the city. The
charter of Memphis, in common with the charters of most

other cities, provides that it shall be a felony for any mem-
ber of the council to become interested, remotely or di-

rectly, in any contract with the city. President BethoU of

the Memphis council, is a wealthy man, and owns stocks

in nearly every enterprise in Memphis. When he entered

the office he disposed of his interest in the gas and water

companies, and other corporations that were under contract

with the city, or liable to become so, to supply it with any

commodity, such as gas, water or other commodity, for a

moneyed consideration. He retained his interests in divers

railroad companies and similar establishments that have re-

ceived franchises from the city, some for a moneyed con-

sideration and some as a gift.

Among other corporations he is a stockholder in the City

& Suburban Railway company, an electric street railroad to

which the council recently granted the right to occupy cer-

tain streets in consideration of the payment to the city of a

sum of money. Attorney-General Peters, holding that Mr,

Bethoh's action in assisting to sell a right of way to a com-

pany in which he was interested was a violation of the law,

presented a bill of indictment. The grand jury ignored the

bill. The attorney- general will probably have recourse to

a chancery suit.

Memphis will have electricity as its motive power for its

street cars as soon as the change can be made. For more

than a year the syndicate, at the head of which stands C.

B. Holmes of Chicago, has been dickering with the coun-

cil, and at times during the struggle both sides became de-

cidedly pugnacious. A special session of the council was

called in consideration of the presence of Mr. Holmes in

this city for the purpose of bringing matters lo a crisis.

The basis of consummation entails upon the railroad com-

pany an outlay of some $150,000 in street paving in lieu of

the ^i
per cent, of gross earnings per annum, as proposed

by city authorities. There is still a slight hitch.

At the same session the council formally ratified the con-

solidation of the two systems. This action finally disposed

of perhaps the most disturbing element in the whole matter,

since Holmes and his associates made the purchase upon

condition that this be done. There is an intense feeling

of relief with the entire public over the solution. Holmes

gives assurances that the work of changing the systew will

commence at once. W. A. Billings, a Chicago capitalist

interested with the syndicate, has been here for two days.

He promises speedy work in the equipment of the road

with electric apparatus, St. Louis is also financially in-

terested in the matter. K, M.

Council Bluffs, la.

Council Bi.uffs, Dec. 6.—The Inter-stale Bridge &
Street Railway company has been incorporated. The in-

corporators are John A Creighton. A. J. Poppleton, Henry

W. Yates, Richard C. Gushing, James M, Woolworth and

Arthur S. Potter. The capital stock is placed at $2,500,-

000, divided into 2,500 shares of $100 each. The terra of
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the incorporation is ninety-nine years. The general object

of the incorporation is "to construct, maintain and operate

a bridge across the Missouri river at and near the lands of

the East Omaha Land company; and also to construct,

maintain and operate a steam, electric motor, horse, elevat-

ed, cable or other line of railway, and a public way across

said bridge between Douglass county, Neb., and Potta-

watamie county, la." The company will petition the city

council to gfrant it a franchise. It will adopt storage bat-

teries, it is claimed. D.

THE ELECTRIC LIGHF.
A new electric lighting company, the Electric Contract

company, has been established in Philadelphia and has

contracted with the Westinghouse Electric company for the

installation of 750 incandescent and 300 arc lights.

Storage battery plants appear to be popular on the

coast. The Pacific Electrical Storage company announces

that it has closed contracts for one 400-light plant for a

California residence, one iSo-light plant for Los Gatos and
several smaller plants in San Francisco and vicinity.

When the new Mary Houston arrived at port at Mem-
phis, Tenn.. early last week from Cincinnati, she was

equipped with an electric search light, oneof the first instru-

ments of the kind to appear on the Western rivers. It was

made by the Thomson-Houston Electric company. Boston,

Mass. It had not been received when the boat left Cincin-

nati, but was forwarded to her at Cairo.

The Westinghouse Electric Manufacturing company
completed during November a month of business which has

been the.largest in the history of that corporation. The
company shipped incandescent alternating light machines

with an aggregate capacity of 30,000 1 6-candle power lamps.

Among the places where the Westinghouse system has

been installed are Philadelphia, Pa , 750 incandescent and

300 arc lamps; South Omaha. 750 lights; Ballston, N. Y.,

750 lights; Lima, O., 1.500; Aspen, Colo., 750; Wellsburg,

W. Va., 500 incandescent and 25 arc; Charlestown, W. Va.,

750 increase; Portland, Ore., 100 arcs.

The Willamette Falls Electric company of Portland, Ore.,

is making some additions to the capacity of its electric

lighting plant. The central station was put up somewhat

more than a year ago and was installed with Westing-

house alternating current apparatus of a capacity of 600

incandescent and 200 arc lamps. The plant is situated at

Willamette, where the water power of the falls is utilized

in the generation of the electric current. From the

generating station to Portland, is twelve miles and

for the purpose of transmitting the current over this dis-

tance, the installation consists of 3, 000-volt dynamos. The
light and the plant in general have given great satisfaction.

The demand has increaeed and the company has given the

Westinghouse Electric & Manufacturing company the con-

tract for an apparatus to farnish an additional 100 arc

lamps.

The following sales are reported by the Thomson-
Houston Electric company central station lighting depart-

ment, Chicago, 111., for the month of November: Marmon
& Perry Light company, Indianapolis, Ind., 2,000 incan-

descent; C. W. Kimball, Maywood, III., 500 incandescent;

Alpena Electric company, Alpena, Mich., 1,300 incan-

descent; Gilchrist <!s; Dresie, Seneca, Kan., 500 incandescent;

J. R. Hamacher & Ero., Richmond, Mo., 650 incandes-

cent; Mt. Pleasant Electric company, Mt. Pleasant, Mich.,

650 incandescent; Lansing Gas company, Lansing, Mich.,

650 incandescent; Pierce City Water company. Pierce City,

^lo., 300 incandescent; Lamar Water & Electric Light

company. Lamar, Mo., 650 incandescent and 50 arc; Oak-

land Gas Light ^: Heat company, Oakland, Cal
, 50 arc;

Owasso Electric Light company, Owasso, Mich., 60 arc;

Badger Illuminating company, Milwaukee, Wis., 100 arc;

Vivian, Stribling & Co. Norborne, Mo., 30 arc.

The Westinghouse Electric Manufacturing company
has just completed the installation of an electric light plant

in one of the iron mines of the Lake Superior district.

The mine is called the Ashland, owned by the Ashland

Iron Mining compauy of Ironwood, Mich. There are over

two thousand people employed in the mine, which is one of

the oldest and richest in the Ironwood mining district.

Like most of the mines in Lake Superior iron ore belt the

Ashland is in some portions damp, and the installation of

an electric lighting plant presented therefore a great

many difficulties, owing to the trouble of accomplishing a

thorough insulation of the wires. The m'ne is 720 feet

deep and has eight layers. The descent to the mine is

made by means of a number of ladders, each of them
being 75 feet in length. The dampness in some parts of

the mine was extraordinary and to succeed in making the

insulation perfect, the wire had to be drawn through sim-

plex insulating paint, and only the best okonite was used

in the entire plant. The work could only proceed very

slowly owing to these obstacles, and it took four months to

finish the wiring. The generating station of the plant is

situated in the pump house. The plant has a capacity of

two 300-!ight Westinghouse machines. The switch-board

is very artistically arranged, and is made of a beaten board
of white and brown birch wood.

Following is a list of apparatus shipped by the Thomson-
Houston Electric company, Chicago office, during Novera
ber: Arc—Yazoo, ^liss., Water Works & Electric Light

company, 50 lights; Western Electric Construction company,
Denver, Colo., 300 lights; Ogden City, U. T., Electric

Light company, 100 lights La Porte, Ind., Electric Light
company, 50 lights; Rogers & Stevens, Beloit, Kan., 30
lights; Cherokee, la., Electric Light & Power company, 30
lights; Ft. Scott, Kan., Electric Light Sc Power company,
60 lights; Wyoming Pacific Improvement company, O'Neil,

Neb
, 30 lights; People's Electric Light & Power company,

South Chicago, III., 150 lights; Missouri Car & Foundry
company, St. Louis, Mo., 12 lights; Thomson Houston

Electric company, Charleston, III., 30 lights; Dixon, III.,

Electric Light & Power company, 35 lights; Langford,
Henderson & Larkins, Paxton, 111., 30 lights; Chicago
Anderson Common Brick company, Lyons. 111., 48 lights;

Atlantic Mining company, Houghton, Mich
, 9 lights;

Badger Illuminating company, Milwaukee, Wis., 50 lights;

Vivian & Stribling, Norborne, Mo., 30 lights; L. E. White,
Greenwood, Cal., 30 lights. Incandescent—D. D. Wilder,
Santa Cruz, Cal., 100 lights; A H. Andrews & Co., Chi-
cago, 111., 600 lights; C. T. Roenitz Leather company,
Sheboygan, Wis , 150 lights; Huntington & Hopkins Man-
ufacturing company, San Francisco, Cal., 200 lights; East
St. Louis Packing \ Provision company. East St. Louis,
111., 250 lights; Hansen Furniture company, Janesville,

Wis., 75 lights; Montgomery, Ward Sc Co., Chicago, 111.,

400 lights; Schneidewend iV Lee, Chicago, 111
, 300 lights;

Alpena, Mich., Electric company, 1,300 lights; H. H. Shu-
feldt, Chicago, III

, 400 lights; Weisel & Vilter Manufact-
uring company, Milwaukee, Wis., 200 lights; J. R.
Hamacher & Bros., Richmond, Mo., 650 lights; Mt Pleas-

ant, Mich , Electric company, 650 lights; G. F. Culmer &
Co., Salt Lake, Utah, lOo lights; St Louis Railroad com-
pany, 400 lights; Salt Lake Power, Light & Heat company,
1,300 lights; Hyde Park Thomson-Houston Lightcompany,
Hyde Park, 111 , 1,300 lights; C. C Travis, C>wasso, Mich.,

650 lights; Southwestern Light & Power company, Joplin,
Mo., 1,300 lights; Gogebic Electric company, Bessemer,
Mich, 1,950 lights; Capital Electric company, Nashville,

Tenn., 1,000 lights; Cicero Water, Gas & Electric Light
company. Oak Park. III., 1,300 lights; Yazoo, Miss..
Water Works &: Electric Light company, 650 lights;

Springfield, 111., Electric Light & Power company. 1,300
lights; Excelsior Electric company, Poit Huron, Mich.,

1.300 lights; Peninsula Electric Light & Power company,
Houghton, Mich., 650 lights; H. A. Foster & Co., Fair-

bury, 111., 500 lights; Langford. Henderson & Larkins,
Paxton, 111., 500 lights; H. Siegert, Dwight, 111., 300
lights; Ft. Atkinson, Wis., Electric Light ii Power com-
pany, 650 lights; Mord Roberts De Soto, Mo., 1.300
lights; Dixon, 111., Electric Light & Power company, 650
lights; Rogers & Stevens, Beloit, Kan., 500 lights; Pad-
dock & Henderson, Mason, Mich., 650 lights; Cherokee
Electric Light & Power company, Cherokee, la., 650
lights. Motor—F, S. Sargent, Omaha, Neb., one 13^-
horse power; John Campbell Sc Co., Detroit. Mich., one
I ^- horse power; A, F. Walker, Grand Rapids, Mich., one
i3^ horse power; A. F. Walker, Grand Rapids, Mich., one
5-horse power; L. M. Hodges, Chicago, III., one lohorse
power; Union Depot Railway company, St. Louis, Mo

,

one 20 horse power; A. F. Walker, Grand Rapids, Mich.,
one I ^-horse power.

THE ELECTRIC MOTOR.
Trouble is anticipated in the Sedalia, Mo., Electric rail-

way owing to the opposition of the employes to the rules

formulated by the company.

The West Street and North End Electric road at Seat-

tle, Wash., was opened some time ago and Dec. ista
schedule was adopted providing that cars to Ballard and
Queen Annes Town run every twenty mmutes.

The Little Rock & Argenta Street railroad has been
sold to Captain W. H. Wight of the Little Rock Oil com-
pany. The road traverses the principal streets of

Argenta. The road will be operated by electricity.

The Joplin, Mo., Electric Street Railway line is most
completed and cars run on regular trips. The roadbed is

well made, the rails are steel. The cars are both heated
and lighted by electricity. The company is using the
Thomson-Houston system. The line is about two miles
long. Orders were given for a survey of the route to Webb
City. The company will extend the line to that place

next spring.

The introduction of electric motors in the down town
districts in Chicago has done much toward relieving the

city of the smoke nuisance, yet there still remains much
cause for complaint, as the occasional 'dark days" in Chi-

cago show. An ordinance has been passed by the city

council granting the Chicago Gas Fuel company the fran-

chise for introducing natural gas. Between the electric

motor and natural gas Chicago should be relieved of the

nuisance attending the burning of soft coal.

The Cream City Railway company, Milwaukee, has es-

tablished shops at Bay View. A number of new cars re

cently put on the line were built there. Several motors,

which will be used when the Cream City lines are equipped,
will also be built. It appears that it was the intention of

the Villard syndicate to establish a plant in the city for the

manufacture of motors and electric railway supplies, but

the obstructive policy of the common council has dis-

couraged this enterprise, according to Henry C. Payne.

Another victory for electric railways is reported from Los
Angeles, Cal. An exchange says: "The Pacific Railway
company that operates the cable roads in Los Angeles has

decided to abandon cables and operate the road by electric-

ity. The power will be generated at the power house on
Seventh street. At first only the branch lines will be op-

erated by electricity, but later it is expected to Introduce

electricity on all the cable lines in Los Angeles. It will

involve a very heavy expenditure, but the operating ex-

penses will be reduced so much that the improvement will

soon pay for itself."

A new snow plow, to be utilized upon electric street rail-

ways, is now being manufactured by the Westinghouse
Electric Manufacturing company. The appliance differs

in a good many respects from the old fashioned, cylind-

rically-shaped broom, revolving beneath the body of a truck

and throwing the snow and dirt in all directions, The
Westinghouse snow plow consists of an ordinary car truck

equipped with two motors, one of which performs the pro-

pulsion of the car, while the other is used to revolve two sets

of shovels. These shovels aie incased in a circular box.

which is so attached to the front of the truck and so de-
signed that it glides closely over the track and the rails of
the railway line. As the snow plow moves along all the
snow on the rails is picked up by the circular box. The
revolving of the shovels brings the snow to the top of the
case, where it is thrown out through a spout. This spout
can be adjusted with the opening turned toward either side
of the car. The snow plow can be operated night or day,
because it is without the objectionable features it is

claimed of the ordinary snow sweeper, which makes a great
deal of noise and interferes with the regular trafiic upon
the streets.

A large electrical plant operated by water power has been
nearly completed at Veazie, Me., four miles above Bangor.
The power house is 240x52 feet, and contains fifteen
Holmes turbines of 150-horse power each, so arranged that
they can be run separately or in groups. These wheels
supply power to two alternating dynamos of i.Soo incan-
descent lamps, capacity each, four arc and three power ma-
chines. The plant will supply the lights of Bangor and
Brewer, power to the Bangor & Brewer Electric railway,
and also the power to the waterworks of Brewer and
Veazie.

The snowstorms last week found many of the electric
street railway companies unprepared according to the re-
ports in the daily newspapers. These companies had
failed to provide suitable snow plows and snow sweepers,
and as a result their tracks were covered with snow, making
it almost impossible to operate the electric cars. Of course
the same trouble was experienced on cable and horse car
lines, but with proper management this should not occur
on electric lines. Just at present the manufacturing com-
panies are overwhelmed with orders for electric snow plows
and sweepers.

The Springfield, Mo., tlectric street railway will be
equipped by the Detroit Electrical Works. Work will be
begun on the power house within a week or ten days and
the contract provides for the completion of the work on the
entire system within six months. The power house will be
a two story brick structure. The electrical equipment will
consist of three 80-horse power dynamos, and three
80-horse power steam engines with boiler capaci-
ty sufficient to run the engines at their maximum
power. The Rae single motor system is the one adopted.
About five miles of track have already been laid, the greater
part of which is now operated by horses. Five miles more
remain to be laid. The projectors of the enterprise were
E. B. Shamos, T. D. Ball, J. B. Kenner, J. J. Coffman
and W. T. Davis. They began operations about six
months ago, contenting themselves at first with a plan for

a belt line. The opportunities of their scheme became so
enlarged, however, that they made great changes and
applied for and obtained additions to their charter
privileges until the present extensive system is the result.

The company has been reorganized with W. L. Challis at

its head. The following is the new board of officers: W.
L. Challis, Atchison, president; W. T. Davis, Springfield,

vice-president; W. L. Bailey, Springfield, secretary; Paul
Challis, Atchison, treasurer. The capital stock of the
company is $:ioo,ooo.

THE TELEGRAPH.
The Western Union Telegraph company has petitioned

the executive board of Rcchester, N. Y-, for permission to

bury its wires on Mill siieet, from the company's office to
Central avenue, a distance of about a quarter of a mile.

All the details have been completed for the establish-

ment of the Sedalia, Mo., District telegraph, audit will be
in operation within two weeks. The managers and owners
of the enterprise are F. W. Mackey, local manager of the
Missouri and Kansas Telephone company, and W. F.
Logan, local manager of the Postal Telegraph company.
They will begin putting up the wires at once.

It is announced by telegraph from Baltimore that a deed
has been filed for record in the superior court from William
M. Armstrong, referee, to John W. Mackey of Virginia
City, conveying all the property and franchises of the
Bankers & Merchants' Telegraph company, in New York,
New Jersey, Pennsylvania and Maryland, to the United
Lines Telegraph company, and the Postal Telegraph &
Cable company, in consideration of ^390,000. Col.

Robert G. Ingersoll bought the properties for Mr. Mackey
at a recent sale in New York, made under order of the

court in the case of the Farmers' Loan and Trust com-
pany against the telegraph campanies.

Miscellaneous Notes.

The San Francisco Board of Supervisors has passed an
order prohibiting the "suspension of wires from the roofs

of buildings."

The Hercules Electric company has been formed at

Chicago to manufacture electrical apparatus; capital stock

$25,000; incorporators. Calvin N. Souther, Phineas L.

Hanscom, and Hiram F. Smiley.

Eugene H. Cowies, president of the Cowles Electric

Smelting Aluminum company of Lockport, N. Y., makes
the following statement regarding the outlook in his field:

"We now expect to offer a superior article of pure metal

in the very near future, made by a new process, that is

radically different from anything yet known to the metal-

lurgical world, a process that is almost theoretically per-

fect. By reason of the two unique and beautiful chemi-

cal discoveries it is found that the pure metal can be

extracted direct from the clay. This can be done without

the use of electrical aid when operated on as large a scale

as that in which iron is produced. Aluminum will be pro-

duced at a cost permitting it to sell at $200 per ton, a
price less than the present price of copper. Alterations

will immediately be made in our works here to make the

metal on a large scale. Capitalists in New York are pre-
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paring to build immense new works, of probably twenty

times the capacity of Lockport's works. One of the

large plants will undoubtedly be located at Niagara Falls.

where 10.000 to 12,000-horse power will be required to

operate it. As soon as the plant at Niagara Falls is in

operation, say by July, 1592, the world can expect a sup-

ply of aluminum at least 99 per cent, fine, at prices not to

exceed 50 cents per pound, as methods have lately been
discovered by which the metal can be hardened and its

strength greatly increased without interfering materially

with its toughness and great lightness."

Personal Mention.

J.W.Godfrey, of the New Vork Insulated Wire company,
reached Chicago on a business trip last Tuesday.

J. C. Ilobart, secretary of the Triumph Compound En-
gine company of t'incinnali, was in Chicago this week.

Capt. Willard I.. Candee of the Okonite company. New
Vork, was a visitor at the Chicago Electric I'lub this week.

C. H. Decker, general manager of the Detroit Electri-

cal Manufacturing company, was in Chicago the first part

of the week.

P. H. Alexander of Alexander, Harney ^V Chapin, New
Vork, and F. E. Pettingell, of Pettingell, Andrews iV Co.,

Boston, were in the city the first of the week.

William li. Knight, of Kansas City, died last Saturday

from injuries received in the railroad accident at Jackson-

\'il]e, 111., las; week. Mr. Knight was born in New Vork
City in 1847. He was well known as an engineer and was
the Kansas City representative of the National Society of

Civil Engineers. Mr. Knight took up his residence in

Kansas City in iS~9 and had been engaged in many engi-

neering projects in the South and West. At the time of

his deith he was engineer of a number of electrical rail-

ways. He held the position of city engineer of Kansas
City* four years and conducted many extensive public im-

provements during that time. He was general manager
of the Patton Street Car company, Chicago, at the time of

his death.

Business Mention,

The Electrical Supply company has lust issued a new
catalogue descriptive of Edison incandescent special ties.

The Crosby Electric company of New Vork announces
that it received the highest award given by the American
Institute Fair, just closed, for ail the batteries manufac-
tured by the company.

Milliken Bros., 55 Liberty street, New York, manufact-
urers of the Milliken iron pole for electric street railways,

have just completed a new factory to be used exclusively

for this branch of their trade, and are now prepared to fill

promptly any orders that may be filed with them. The
firm is represented in Chicago by D. Forsythe Morris,

59 Dearborn street.

The offices of the Continental Dynamo company have

been removed to No. 45 Broadway, New York. William
D. Perry, vice president of the Easton Electric company,
has been elected to the office of general manager of the

Continental company and its business will be carried on
under his guidance. The facilities of the large newly
equipped factory at Dover, N. J., wil! be again increased.

Charles A. Schieren & Co. have received an order from
the Louisiana Electric Light company of New Orleans for

a 72-inch belt 150 feet long. The company recently

supplied a 71-inch belt 160 feet long to the same electric

light company. Both belts, which by the way, are the

heaviest ever made, will be used in the power house at

New Orleans which is now being overhauled by the Ft.

Wayne Jenney company.

The LetTel Water-Wheel & Engine company of Spring-

field, O.. has just issued a very complete catalogue in

which is described very much in detail all of its apparatus

for the utilization of water power. A chapter on the

"Application of Electricity for Transmitting Water Pow-
er." from the pen of Lieut. F. B Badt, of the mining de-

partment of the Thomson Houston company. Chicago,

appears in the catalogue.

M. C. Chase, manufacturer of hard rubber goods at 43-

49 South Canal street, Chicago, reports a very encouraging

outlook for the introduction of the Claghorn insulated

binding post that was recently illustrated in the Western
Electrician. This little device is made in various sizes

to meet the requirements of the different lighting currents,

and from the letters that Mr. Chase is daily receiving there

would appear to be an active demand for his invention.

The Clark Electric company. Corbin building, 192

Broadway, New Vork, have received a special silver medal

for their automatic safely device from the American Insti-

tute Fair which has just closed. The judges o 1 electricity

visited the factory of the Clark company and tested the

safety device by cutting the electric wires and allowing them

to fall on other wires and in every instance the device, it is

stated, proved its elViciency by removing all danger. The
judijes also awarded the Clark Electric company a medal of

superiority for an arc lamp run from incandescent circuit

This lamp was beautifully mounted in an ornamental fixture

and was much admired by the visitors at the fair. The
company are introducing this style of fixture for interior

lighting, for stores, theaters, public halls, etc. One of the

lamps is operaied in the company's office, 192 Broadway.

Mr. Clark, the electrician of the company, is an indefatig-

able worker, and is constantly inventing new and useful

e.ectrical apparatus.

The Wf.stkrn Ei.ECTRictAN has just received from Carl

Kammej er, superintendent of the National Electrical

Manufacturing company of Eau Claire, Wis., a handsome

catalogue devoted to a description of the "National Trans-

former System." In the introduction the following

appears; "The marked success which has attended the

installation of our electric plants has gained for the

National Transformer System an enviable reputation.

Painstaking electrical engineering, punctilious attention to all

details of mechanical construction, the use of the finest grades

of all metals and materials entering into the construction

of our electrical apparatus, and the employment of a liberal

factor of safety in rating capacity, have placed the National
Transformer S)s'em in the front rank of modern electrical

machinery." The catalogue is profusely illustrated, and
all the details of the system are sfiown. The little publica-

tion contains too, matter in the form of practical hints

which are well worth reading.

The Eureka Tempered Copper company of North East,

Pa., was awarded the John Scott medal by the Franklin
Institute of Philadelphia at the November meeting. The
company reports large orders for its goods for electrical pur-

poses and for bearings and has been compelled recently to

double the capacity of its plant. The company
report-s large shipments of commutator segments in

November to the Edison Ceneral Electric company, the

Westinghouse Electric company, the Brush Electric com-
pany, the Wenstrom Consolidated Dynamo cS: Motor corn

pany, the Electro Dynamic company, and nearly all the

large manufacturers of motors in the United States. At a

meeting of the Northwest Railroad club held at Union
Depot, St. Paul, Nov. 7, C. F. Ward, of the St. Paul &
Duluth road, in the discussion of the best methods of

making locomotive side rods, said that he wished some
member would try tempered copper as a substitute for

brass with solid rods. He had used the copper on some
cross heads; the engine was turned out last June, and had
been running ever since without any perceptible wear on
the gibs.

The new factory of the International Okonite company
at Passaic, N. J., being practically finished, the company
has turned its attention to improving the New Vork head-

quarters, 13 Park Row, both in facilities, appurtenances
and appearance. By the acquisition of three or four more
rooms in addition to those formerly occupied, it has ac-

quired every facility for the systematic and expeditious

conduct of its immense business. As one steps from the

elevator at the fourth floor of the building, 13 Park Row,
he is landed immediately in front of the entrance to the

company's quarters. The reception room is artistically

and comfortably furnished. In the center is an immense
table of finely carved and polished oak, on which are scat-

tered the latest issues of the electrical journals. Comforta-
ble, leather cushioned oak chairs and an oaken settee, a

very artistic piece of work, complete the furnishing. The
offices of the Okonite company comprise six sections or de-

partments, formed by partitions and artistic oak railings.

These partitions are in themselves the main decorative

features of the suite of offices, being of highly polished

carved oak, the upper portion of dull glass, and surmounted
with a decorative miniature railing or cornice. A.1I the

woodwork and furniture is of oak. The private offices of

Capt. Willard L. Candee, George T. Manson, H. Durant
Cheever, and sales agents' quarters are at the farther end
of the reception room and on the left. The general sales

agents, T. McCoubray and assistants, occupy an oblong
room which forms a sort of hall between the private and
general offices. To the left of this department, and facing

the busy thoroughfare, Park Row, are the private offices

of Capt. Candee. Mr. Manson and Mr. Cheever They
comprise most of the space occupied by the old quarters of

the company.

Electrical Patents.

Issued D(cei>ilhr 1, 1890.

44r,665. Regulator for Electric Motors. Walter E.

Hyer, Newburg, N. V.

441,695. Brush Holder for Electric Motors or Dynamos.
William S. Patterson, Allegheny, Pa.

441,703. Electric Signaling System. Joseph W. Riggs,

Minneapolis, Minn.

441,745. Apparatus for Regulating Steam in Boilers. Al-

bert M. But^, Chicago, III.

44L753- Trolley Stand. William L. Emmet, East Kock-
nway, N. V.

441,764. Trolley Covering for Electric Railways. Hiram
Jones, Detroit, Mich.

441,771. Gearing and Motor Suppoiting Mechanism for

Electric Locomotives. Frank Mansfield, New Vork,

N. V.

441,773. Automatic Electric Railway Signal. Robert O.

Owen, Lynchburg, Va.

441,793. Dynamo Electric Machine. Walter K. Free-

man, Brooklyn, N. V.

441,794 Regulator for Dynamo Electric Machines.

Walter K. Freeman, Brooklyn, N. V.

441,800. Trolley Wire Hanger or Support. Edward H.

Kitfield, Lynn, Mass.

441,807. Motor Regulator. David Pepper, Jr., Phila-

delphia. Pa.

441.817. Electro-Thermostatic Valve. Louis Bell and

FVank H. Root, Chicago, 111.

441.818. Electrode for Secondary Batteries. Joseph V.

Bradbury and Frank J. Stone, Lowell, Mass.

The invention consists of a plate made up of strips

of supporting material arranged edge to edge and each

offset alternately in opposite directions, and pencils or

bars of active material inserted in said offsets.

441,828. Electro Magnetic Traction Increasing System.

Mark W. Dewey, Syracuse, N. V.

Claim eleven reads as follows:

"The combination in an apparatus for electrically

increasing the traction of a vehicle moving upon a
railway, of a source of electricity, stationary means to
magnetize the rails of the railway connected to the
source, and magnetizable wheels for the vehicle."

441. S37. Conduit for Electric Conductors. Edwin T.
Greenfield, New Vork, N. V.
The invention consists in combining with a body of

insulating material in the form uf a tube a thin skin of
a material of lower inflammability than the insulating
material.

441,^38- Attaching Device for Electric Conductors. Ed-
win T. Greenfield, New York, N. V,

441,840. Underground Conduit for Electric Wires. Ed-
win T. Greenfield, New Vork, N. V.

This invention embodies a casing or conduit for
electric conductors and manholes located at suitable
distances apart for the purpose of obtaining access to.
laying and connecting the conductors, handholes in-

terspersed in the length of the conduit for the purpose
of aiding or assisting the laying of the wire, and junc-
tion boxes such that leads may be connected with the
mains without disturbing the main casing or conduit.

441,843. Galvanic Battery. Albert H. llov, Racine,
Wis.
The main object of the invention is to provide

means for ventilating batteries by allowing air to en-
ter at the bottom and the gases formed by the chemi-
cal action to escape at the top, thus preventing polar-
ization and insuring the continuous action of the bat-
tery.

441,847. Telegraph Circuit. Francis W. [ones. New
York, N. Y.

44'. 849- Electric Line Hook. Fred ^L Locke, Victor,
and John Lapp, Rochester, N. V.

441,877. Incandescent Lamp Fi.xture- Frederick Lewis,
New Haven, Conn.

441,892. Apparatus for Electroplating. William J. Pos-
sons, Cleveland, Ohio.

441,893 Apparatus for Electroplating. William J. I'os-

sons, Cleveland, Ohio

441,894. Apparatus for Electroplating Carbons or Other
Articles. William J. Possons, Cleveland, Ohio.
The first claim follows:

"In an electroplating apparatus, a charging appa-
ratus comprising a series of tubular holders."

441,908. Electric Clock Alarm. Matthias W. Tiedemann,
Brooklyn, N. V.

441.918. Rheostat. Timothy K. Ames, Wilmington,
Del.

441.919. Electric Wire Coupling. William E Banta,
Springfield, Ohio.

441.920. Electrotype. William T Barnum, New Haven,
Conn.

441,933. Thermal Cut Out. David J. Cartwright, Bos-
ton, Mass.

441953. Electric Motor. Henry Groswilh, Philadelphia,
Pa.

441,954. Method of Operating Electric Motors. Henry
Groswith, Philadelphia. Pa

Claim two is given-

"An electric motor having a set of field coils, arma-
ture coils, and commutator in one circuit, a duplicate

set of elements, a common external connection to one
brush of each commutator, and a pair of contacts or
binding-posts connected, respectively, to the two other
brushes for external connection."

441,958. Secondary Battery. Charles W. Kennedy and
Henry Groswith, Philadelphia, Pa.

441,959 Electrode for Secondary Batteries. Charles W,
Kennedy, Philadelphia, Pa.

441,967. Galvanic Battery. Candido G. de Peralta Ha
vana, Cuba.

441,972. Electrical Indicating Apparatus for Linear

Measure. John RapiefT, New Vork, N. V.

44I.973- E'ectrical Location and Range Finding Instru-

ment. John Rapieff, New York. N. Y.

441.974. Method of Finding the Range of Distant Ob-
jects. John Rapieff, New York, N Y.

441.975. Indicator for Range Finders. John RapiefT,

New Vork, N. Y.

441,982. High Water Alarm. Isaiah H Simpson. Bruns-

wick, Me.

441,999. Lightning Arrester. James J.Wood, Brooklyn,

N. V.

442 002 Moving Contact for Electric Railways. Arthur
W. Adams, Kansas City, Mo.

442,018. Electric Arc Lamp. Thomas P. C. Crampton.
London, England.
The second claim is:

"In an electric arc lamp, the combination, with the

outer tube carrying adjustable stops, of the inner car-

bon holding tube carrying pivoted spring clutches hav-

ing tail pieces acted on by the adjustable stops to

swing the clutches on their pivots and release the car-

bon."

442.029. Annunciator. Frank E. Fisher, Detroit, Mich.

Claim one reads:

"In combination with two electro magnets and an
armature adapted to vibrate between them, a pointer

pivoted on said armature."

442.030. Electric Switch. Frank E. Fisher, Detroit,

Mich.

442.053. Apparatus for Controlling and Registering Liq-

uids Drawn Through Cocks. Robert Jewell, London,
England.

442,071, Guard for Incandescent Electric Light Globes.

Toseph Mino, Denver, Colo.
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EOOBNE E. Phillips, PlreaiiJent. W. H. Sawtke, iseo'y and Electrician.

AMEEICAIT ELECTEICAL WOEKS,
providence; R.t.

Maoufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and AnnuDciator Wire, Rubber Covered

Wire, Lead Eacased Wire, Telephone and
Jncandeseent Cords,

FARADAY CABLES.
New York Office, 10 Cortlandt Street,

p. C. ACKEBKIAN, Agent.
'

Eugene F. Phlllips, President. John Caeeoll, Sec'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,

T^to^'t }St. Gabriel Locks, Montreal, Canada.

— MANTTPACTDREKS OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

MICA
AU. SIZES

AND
QrAI.ITI£S

For Electrical Parposes.

EUaENE MUNSELL & 00.,

218 'Water St., Now York.

Make

Anything
IN BRA55

TuHHERBniSs Works

1LA5ALL&AVE
CHICAGO.

cc 39

Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine.

In a letter from the iNSPECroE of the Boston Fire Underwriters' Union, nnder date of Marct
19, 1SS6, hesaya: "A Thorongliiy Keliable and Desirable Wire in E^^ery Kespect."

The rubber ased In Insnlattng oar -Kires and cables Is epeclally chemically prepared, and is guaranteed
to be waieT-proof. and will not deteriorate, oxidize or crack, and will remain flexible m extreme cold weather
and not affected by heat. The insulation is prcected from mechanical Injury by one or more braids and the
iFhole slicked with Clark's Patent Compouod. Thich Is water, oil, acid and, to a very great extent, flre proof.

Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all

^ngea and diameter of Insulation for Telegraph, Telephone and Electric Lignts from stocs. Cables mad^
vo order.

EASTERN ELECTRIC CABLE COMPANY,'
^ 61 and 63 Hampshire Street, Boston, Mass.
HENRT A. CLARK, General Manager. • HEKBEET H. EUSTIS, Electrldaa

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Oar Hg^i* Donlile Dynamo Belts are alvays made from centers of irhole
hides extra stretched.

f W. H. SALISBURY & CO., Chicago, 111,

A. H. GAKDi:::^ER CO., Mllwankee, Wla.
TODD & STANLEY CO., St. Looia, Mo.
ENGLISH, MORSE & CO., Kaneae City, Mo.

( Main Honee, Indianapolis.
E. C. ATKINS & CO., ^ Branch House, Memphis, Tenn.

( " " Chattanooga, Tenn.

VV ^STESaiT -a.a-E2TT3 =

Ib therecngnized Best Substitute
for Hard Rubber in the market, and

used by theleading Electrical Houses

In the country. We manufacture all

kinds of

also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles. Cut-Outs, BeM Boxes.

Annunciator Dials and Handles, Push

Buttons, etc.

ffe Claim (o Haanfactare THE ¥EEI MATERIAL Wanted by tk Electric Trade. Send for Estimates and Prices.

THE FIBRONE MFC. CO.,
Office, 33 IVarren St. Factory, 300 and 303 Xonroe St., NEIF YOBK.

FiltsburjliM Melal Io:l Co.,

H. H. HIPWELL, Prop.

Mfrs. o1 Electric Specialties of Every Variety.

TOOLS, DIES, Etc.

E02, 20U 206 Robinson St., - Allegheny, Pa.

FOR SALE.

VERY CHEAP.
Several 10, 15. 2.5 and 50-H. P. Van De-

poele Electric Motors, made for Street
Car3; also Gear and Atlacbments for same;
8l30 one 150-H. P. Van Depoele Elec^lc
Generator; also two Street Car Trucks,
with 4>^-incIi Axles and Bemis Gear; also
a lot of Pulleys and Hangers

For particulars tddress

W. A. STILES,
Room 1028, 112 CLARK ST., CHICAGO.

YOU
make a mistake if ,vou don't bay your Electrical
Supplies Irom E. &, i'., Cleveianu, o.

JLOOK. AT THKSC: PRICES :

J2.00 Dry Batteries, large size. J0.83; $2.00 Irun Box
Bells, a-incd. 4yc. ; 75a iironze Pusb Buttons. 25c.; 25c
Wood Push Buttons, assorted. 7c.; 50c. Switcbes. one
point, 10c ; Wc. Bell Hangers' Staples, per Jb. 9c ; $1.00
l^clanche Batteries, best made. 44c ; $3.75 Spark Coils.
8 inches, $1.50; $10.00 Medical Batteries, $3.50. Send
for Catalogue No. y.

Fletcher & Fletcher Electric Co., Gieveland, o.

VOBTHR

festern Electrician

8I.OO.

EDISON LAMPS REDUCED TO 44 GTS.
16 CANDLE POWER LAMPS.

Lots of 25 to 150 44 cents each.
Lots of 150 to 500 42 cents each.
Lots of 500 .'.'.40 cents each.

Other sizes in proportion. All sizes in stock, with bases

to fit any make of lamps or sockets.

Full Line OKOXITE WIRES in Stock. Safest and best ivire made.
Full Line of Edison SocJcets and Appliati ces.

STANDARD ELECTRICAL WORKS,
CINCINNATI,

OHIO.
Vm. S. TUKNEB. J. I.ESTEB WOODBBIDQE.

WOODBRIDGE & TURNER^
Electrical Engineers and Contractors.

COSIPX/ETB EQCIPSIBST OF EliECTBIC RAIXlVAfS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Designs and Estimates Submitted,
Z'* Cox-tlA3xca.t street. Ue-co- 'S'oi-ls..

^'^ GROGKER-WHEELER
PERFECTED MOTORS.

Very Slow Speed—Full Power—Perfect Kegrulation
Forsed Fields, iet into Base -Self-Oilingr

Bearingrs -Self-Centering Bearingrs—All
Sizes Botli Arc and Incandescent
—For All Po'wer Purposes.

Acknowledged by the Leading Manufacturing Companies o be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S. S. WHEELER,

President.
F. B. CROCKER,

Vlce-Preet.

ROOT'S Water-tube Boiler.
SAFE. ECONOMICAL DURABLE

AN EXCELLENT

Electric Plant Boiler.
Adopted by the Edison Electric Light

Companies at Pliiladelphia, Detroit, St.

Paul, Colambus and Cincinnati ; also the

Brush Electric Light Co., of Lonisville,

and Others.

ABEBDROTH & ROOT MFG. CO.,

28 Cliff St., New York.

BRAKCHES: Boston, Philadelphia,

New Orleans, Dallas, Rochester, Cincin
ROOT SECTIONAL SAFETY BOILER. nati aad Chicago.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

Z*03r .^Leirlal, Sia.'bxuaxrlzi.e, a,n.<3. TTaica.er-sX'O'u.xic]. XJse.

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITION.

iNTERiT);^7oNAL OKONITE COMPANY, Limited, - 13 Park Row, NEW YORK.
BRANCHES Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, San Francisco, London and South America.
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NOTICE TO CONTRACTORS:

OmcE or CiTT Civil ENr.isBEB, I

iNDrANAPOLiH, iND^ Dec. 4, 1890. (

Notice Is hereby ^Iven that eealed propoBala
will be rfcelved by the Cf^nimon Council of the
city of lDdt»Dapo)l», on Moodsv evrDlDET, Jan. 5,

ISfl, for llgbtin;,' the cliy of iDOJuaspolle, Ind.

FOB ILXCTBIC UilUTS.

Propo»IUon to be for 400 llgbt«;for 500 llgbta;

for GOOllebta; for TUOliirbte: and for8U0 lights,

alt to t)« 2,000 standard candle power arc lights,

sDBpended on mast arme.
All bids to be made to comply with provlalonB

of general ordinance No. 11, ISf'-S, of this clfy,

providine for the placlog of all electric-light

wires within North, South, Ka8t and West etreete

to be laid ander groand, outside of which bound-
aries wlree may be Biran^: on polee.

The contractor to fiirutflh alt neceseary materi-
al, and do all the work of whatever kind necee-

eary to consttoct, equip and mulotaln In good
ann Bubataotial electric InetaiUtion, coinpUtf
atd ready for operation, for U^'htlng the ciiy, and
when the eame le completed, shall operate ihe

same In Ita entirety, for a trial perlud of Sixty
(tO) daye.
The lights forpiehod shall be ae good as the

beat standard '^.OOOcandle-power tlgh'e used Id

any city of the l'i:tted btatt- e.

At tie end of the trial period. If the llghta a'e

as good as above speciileo, and ehoo'd ihe per-

formance of the entire plant prove e»tUfiictory,

the city will accept the same, and the rentil shaJl

date from the beglnnloj; of it e nisi period. But
ahoald the performance o' the entite plant not
he satisfactory to eald city, ihe plant will not
be accepted, and no rent will be paid until Fald

plant Is made, in He entirety, perfectly satisfact-

orv toaald city.

The equipment must In all reepects be of the
best manufactnre, and of itie latesi and moeC im-

proved design.
Bidders to make their propoaitiona upon the

baals of an all-night lighting echedule, beglnnio?
one-half hour after eunst^t and eodlog one-half
hour before sunrise; also on a basis of a Ave
years' and also on a ten years' contract. Llehts
to be located under the dliec'ion of the commit-
tee on public liirht of the Common Council and
Boa'd of Ald<^rmen and city civil engineer.

The plant will consist of an equipment capaMe
of operating and .'uetainine circuits upon whUh
to operate arc lights of 2,000 standard candle
power each.
Not more than r.O lamps to be lighted by any

one circuit.

The mean photometric candle-power of the

llght:^, measured at an angle of 45 degrees l!iom

a horizontal, shall be a^ great ae that shown by
the beet staudard iJ.OcXJ-cauole-power arc light

now in uee In the United States.

AH intermediate poles ehall be straight, live

white cedar, ehaved and not lese than eis inches
In diameter at the top, and ghall not be lees than
thirty (30) feet In length, to be set ave, (5) feet in

the gronnd.
All polee. includine all croas-arm", pice and

brackctB, to be patnted two coats of good pafut
of sQch color as ihe city engineer may desig-

nate.
All poles to be set plumb, true to line, and

gnyed whenever direction changes, or otherwise
Lecessary.
Polee to be set not more than 140 feet apart in

any case, and estimated at ihe rate of -10 poles
per mile.
All wires must be thoronebly inenla'ed with

some good material, noteaeily anreded and Im-
pervioud to moliture, and the InBolation t » be
guaranteed water and weatbtr-proof for three

years. All joints to be foldered, and covered
with at least Ave layers of Kerlte tape, or some
other non-condnctJng material equally as good.
When Ihe direction (han-es an insulated luop-

enard shall be atuched to the pole to hold the

wire, In case of breaking of pin or bracSet.

Wires must, In all cases, clear the ground at

least twenty-five feet, and nruet be kept clear

of contact with any adjacent lines or wires. In-

sulation from grounding from ontslde contacts

must be perfect.

All wiring and other work shall, In addition

to the above, be done according to the rules

and regulations of Ihe National Board t iFire
Underwriters.
The contractor will be reqolred to enter into

a written contract, agreelntc to perform the

whole work according to the true intent of the
above epeclflcatione, and shall etate the time
within which he will do the whole of said work,
anj have the plant in operation; said time shall

not exceed eli months after the date of signing

the contract.
The contractor shall be required to furnish

a bond, with satisfactory sureties, protecting

the city from liability on account of Infringe-

mentsof patenta or otherwise, and also from
all damages and cos s of suite that may arise on
account of conetrmtlon, maintenance, rental, nee

or ownership by the city, and gnaranteeiog
the full and faithful compliance with the terms
of this contract with the city.

All work to be done under the direction and
sQoervlPion of the city civil engineer, and any
points omitted in the above speclflcatlons shall

r)e subject to directions tlv<;n bv him from time
to time during the progress of the work.
The contractor will be required to accompany

hie bid with a cerilfled ch'Ck for Ave thousand
dollars (S'i.W'O; payable to the Mayor of said

city of IndliioapollH, Indiana, for said city, and
the amount thereof sh/ill be retiilned by euld city

of Indianapolis as li(|uidated daniaues in the

event tif hi4 faillnj£l(» enter Into a contract and
llle proper bond within ten (10) days from date

of award of contract, and l« he returned to said

contractor u]>oii his lUing a good and yutllcient

bond within such time for thp faithful perform-
ance of the contract. Th« contractor lo erect

the plnnt as above, farnlehlug all the oecessiry

oppliances, and doing all the work of construct

ing, and operatlnt: and maintaining the same,

and to furnish lightn as above epeclfled, for a

given sum per lltrht per annum.
The rentiil to hi- paid monthly.
Thf rlty shall be gninted the option of par-

chusing. at thcexpirmion of the rontract period,

the entire plant of any contracting company, at

a price thiit shall be fixed by a board consist ng
of five iiiembeis, Iwo to be seUctPd by each of

the contracilog parties, and the fifth to be se-

lected by said four membere po selected by said

contractiPL' parties. Th>' city shall give to

said conlrartln;.' company fix months' notice Im
mediately prior to the expiration of any such

contract, of the city's intention to purchase such
plant.
The Common Council and Board of Aldermen

reserve the right to reject any and all bids.

FOR OA9 LIGHTS.

For bids to furnish gas lights as follows: 500

lights, 1 000 lights, 2,009 lights, 3,000 lights and
'I,0t0 lights.

rOK VAPOn LtCOTS.

For vapo' lights as follows: 300 lUbls, -KK)

liebta and son lights.
"Bidders for famiehing gas or \apor llghie, or

both, to bid .'Q a l>u3l(i of ime, two acd thrpe
years' contrin.is, and shall each suhmit wlih their
bide certitleil chet.ks for $-..'.(XiO, guaranteeing
faithful compliance of their contrHcts. All bid-
ders for electric, gas or vapor lights shall bid on a
basis of an all-night lighting echedule, and for
the I'ghllDe, cleaning and rf pairing of their re-

spective >if;hta. All additional lights to be pro-
vided at the contract price. The city reserves the
right to rejt'Ct at.y ano all bids.

A. P. SHAWVKH, City Civil Engineer.

Onel5-Iight 50 volt Dynamo
One 25-light 50 yolt Dynamo
One 50-light 50 Tolt Dynamo
One75-]ight 110 volt Dynamo
One 100-light 110 volt Dynamo
One 1 50-light 110 volt Dynamo
Inclnding Lamps and Holders.

I. W. COLBURN & CO.,

FITCHBURC, MASS.

OIil CarA WlthdrawD, and New Pnll-
maii Dintns < ars doav Rnoning
oa the Jenn^ylTan^a liines.

The old "diners" are abandoned and entirely
newDinng Cars, embodying the latest Improve-
ments, equipped with every convenience, finished
in exquisite taste and fully up to the incompara-
ble standard of excellence constantly maintained
by the famous Pullman company, have been
placed in service upon the J'ennsylvania Lines
between Chicago, Columbus, PIttsbureh and New
York, on those qnick and popular trains, numbers
four, eight and twenty, leaving Chicago at 10:3u
A.M., 3:15 P.M. andil:30p.M. daily.
This service Is in addition to the Dining Car

running on number two, the Pehnstlvamia Lim-
ited, a solid Pullman Vestibule train, composed
of Dining, Sleeping, Smoking and Observation
Cars, on which an extra fare is charged.

iS'o 7nore brief stops for indifferent meals! You
can "fare sumptuously every day ' at your lelsurs
and In comfort wh'le rolling across the country
at forty mllee an hour upon the Vestibule trains
of the Pennsylvania Lines, in the new and lux-
urious Dining Cars of the Pullman Company.
By a recent decision of the United States Court

the patent Yeetibn'e cannot be tsed on other than
PuProaTi care. Particular attention is therefore
invited to the fact that the Pennsylvania Lines
are operating PULLMAN Sleeping and Din ng
Cars which are properly fitted with that ronveni-
eot and appreciab'e device—the PULLMAN per-
fected safety Vestibule.
For special Information callcpon.or address,

J. H. LUCK, A. y. P. A.,
65 Clark St., ChUago, 111.

C. B. HOLMES, WM.C. NICHOLS,
Preat. & Genl. Mgr. Secretary & Treasurer.

G.W. GRIFFIN,

Superintendent of Constractlon.

C£S

Hazelton

Tripod

Boiler.
is the quickest

J^^ generator of steam,

needs less repairs

tlian any other, and

is the most eco-

nomical boiler in

use.

Eaielion Trifoi Boikr Go.,

170 TWENTY-SECOND ST.,

CHICAGO, ILL.

Stilweil's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE io Steam
Boilers. Catalogue on application.

8TILWELL&BIERGBMF6.C0.,

DAYTON, OHIO.

Established in 1861.

E. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AND SLUCTRID
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
"^—BRAKCH STOBB

2134 Michigan Avenue.

ELECTRIC ^*®- Mclaughlin.

RAII WAY 1^^®^^^' Experience.

I IPUT A Pioneer in the BaeineBs,

nnu/CD Repairs and Parts for all

ANDfUVVtn. Sjeteme.

48, 50 and 52 NORTH CI^IXTON ST.,

CHICAGO, ILL.

Ai . . Ha HI 1 1 Keduced from $2.00LUMIIMUM 10 T5c. per lb. In

ALLOY COMPOSITE. 100 lbs. (sample)
conlainme 7'/^ per cent. Alaminum sent

prepaid for only S7. We desire to eatablieh an
Agency In every iar^e city for our Metal Alloy.
I* or terms and city rigbte address THE SCHMIED*
BARENGUSS FURNACE CO., Newport, Ky.

SYNOVIAL DYNAMO OIL.

SECOND TO NONE.
Free from ^m or acid e. By refllterlng can be

need continnally. Adooted by the largeet Elec-
tric Plants of the West.

S. TAUSSIG, Agt., 45 River St., Chicago.

Write for Prices and Samples,

AS A METALLIC INSULATOR
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO., Cleveland, 0.,

Offers Its new Alloy Silver Bronze. Three times
the resistance of German Silver gaarsnteed
Color, strength, toughness, caetine: qnallties. all

Buoerlor to German Silver. Costs lees. Par-
nished in ingots or casting.

EMPIRE CHINA WORKS,
144 to 156 Green St.. Green Point, Broojclyn, E. D., N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Siritch Bases, Cat-Oat Boxe*, Cleats, Circuit Breakers,
Bashlnss, Koobs and other Insulators.

The body of our goods le made non-condnctive. Our ware Is the most
dense and is consequently fbe most non-absorbent that can be prodnced,
being the TRUE HARD PORCELAIN.

AYRTON &. PERRY,
AMMETERS ana VOLTMETERS.

CHIEF CHARACTERISTICS:
Portability. No Permanent MaenetN. Direct Read'

Inc Scale. Uniform Divisions. llnalTected
by Dynamos and Motors.

It makes no diSerenc3 which way the cnrrent enters. The am
meters may be left m circuit coDtlnaously.
Each Voltmeter has a special contact key.

Send for Catalogue 1-60 of Electrical Test Instruments,

QUEEN &, CO., PHILADELPHIA.

JAMES LEFFEL WATER WHEELS
BUILT BY THE

JAMES LEFFEL ^ CO.
UPRIGHT AND HORIZONTAL,

FOR

Electric, MiNiNC and Mahufacturino

Easy worltinp gates, HieU percentage and even
sjieed at full and part capainty. Equally adapted to
hiKh and low lie^di^, Lar^^o number of sizes and
styles, Send for descriptive pamphlet to

THE JAMES LEFFEL & CO.
SPRINGFIELD,

OHIO.
on 110 LIBERTY ST..
NEW YORK CITY.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CEE.E>BRATED WATER M'HEEL. as particularly adapted to their use,

on account of its remarkably «<>tea<lT motion, tiicrli Speed
and ereat Efficiency, and larg-e Capacity, for its diameter,
being double the Poorer of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is witliout an an equal, producmg the highest per cent, oi use-

ful effect guaranteed.
im3ii> FOB CATALOGUE AND PARTICULARS.

Our Horizontal "Victor" is highly recommended, as no geai; are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VBCXOIUXURBII^ES arranged on a horizontal shsift with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

/^T /^D1^ r^ADRON CO., MAKERS or HIGH -GRi

GLOBE £WoHlO. <^</.S?"iSS
-GRADE

UGHTINq
BLECKERT & NELSON,

MANUTACTUREES OF

Electric Ligbt and GombinatioD Fiitues,

We make a ppecialty of furniBhlDg the trade with
Electric Brackets, Electroliers, Portables, Com-
binatipn Brackets, and email fixtures of aU kinda.
Being manoiactureiB we can glTe lowest prices.

OFFICE AND PACTORT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulare.

24,000 SOLD TO PATE,

BV EDIfARD TREVEKT.
With Glossary of Electrical Terms and Tables for

Incandescent Wiring. 60 Illustrations, 120 Pages.

PRICE, PAPER, 25c. POSTPAID.
Send fob Catalogue C.

BUBIER PUBLISHING AND MFG. CO., Lynn, Mass.

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY.

Large Dynamos and Motors for Special Work
built to Order, Coal Mining Haulage

a Specialty.

ELECTRIC LIGHT REPAIRING.

LAMINAR FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE QOODS CO.,

180 Summer St., Boston, Mass.

Incandfiscont Lamp Co.,
19 1 2-19 14 Olive Street, St. Louis, Mo.,

MAJIirFACTIJBEBS OF

INCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

^xi.l:y SVCct.xi.'u.fa.otiurex-s of F-ure Oox^xsexr Vezupexrec^. fox*

Brusli Copper, Cofflmutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Office and Factory, NORTH EAST, FA.
Fastem Sales Office. 35 Broadwey. NE'W TOBK.

Weitern Sales Office, 223 Dearborn St., CHICAGO.
North ^Testern Sales Agent. G. XfT. 'WilUoms. DETROIT. MICH.

^OI-IMES, BOOTH & HiLYIDEITS,
FACTORIES: WATERBURY, CONN.

aUVIIITFACTirBKBS OF

BARZ: AND INSlTIaA7X:Z> iTiriRz:.
Underwriters' Copper Electric Light Line Wire, handsomeljr finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LIGHTING.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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C. & C. ELECTRIC MOTORS.
The only motors in which the mag>

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 ^lotorM in actual operation.

r'-A.KT OXTTIFITS.

Electric Blowers for Ship Ventilation.'

Motors for Hoist and
Mining Tramways.

Equipment 0I Machine Shops, Print"

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW EJGLAJD OFTOE, 63 OllYer St,, BOSTON. PHIliDELPHIA OFFICE, 38 S. Fonrtli St. CHICAGO OFFICE, Phoenix BuildiDg,

C. & C. ELECTRIC MOTOR CO.,
402 AND 404 GREENWICH ST.,

Electrical Testing Apparatus manu-
factured to order, repaired or

calibrated.

WESTERN ELECTRIC COMPANY, NEW YORK.

The New American Turbine Water Wheel.
PAETIOUIAELY ADAPTED TO DEIVING

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gite, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

CPUn Cnp PATAI nniF I'lt'^'''^*t'°g various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO ^^ B ^» ^m^\ ml ^\

STOUT, 9IIIiI.S & TEJHPIiE, |^ /% Y I W 111 9 W

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic of

the Past, that vanishes before the new

"Triple" Carbon Lamp
ADiPIED FOR ALL DA! OB ALL NIGHT LICHIING.

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE,
Can be changed over at very small cost.

Fully protected by TJ. S. and Foreign Letters Patent.

Send for Fubthbe Particulars to the

SPERRY ELECTRIC CO..

105 to aov
VAJSA.I, ST.,

CHICAGO.

SPEAKIE TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical ^

ANNUNCIATORS AND BELLS.

W. R. OSTRANDER & CO.,
2 1 , 23 and 25 Ann St. New York.

Factory, 1461 aad 1463 DeKalb Ave, Brooklyn, N. Y.

^y" Send for Naw Catalogue, out August 1st.

theEMPIRE CITY ELECTRIC CO.
15 Dey Street, NEW YORK.

EI.ECTRIGAL SUPPLIES
OF EVERY DESCRIPTION.

SEND FOR WIRE PRICE LIST, OR COMPLETE CATALOGUE-
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THE EVANS SYSTEM of DRIVING DYNAMOS-
(STATIOS OP XHB SOKTH &TTI.EBOBO STEAK AXD EI,ECTBIC CO.)
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Over S.OOO-H. P*. .AJreaciy ixi Operation.

Send for Cataiogae "D" to THE EVANS FRICTION CONE CD.| 85 Water Street, BOSTON .

THE ELEKTRON MFG. CO,
79 and 81 Washington Street, Brooklyn, N. Y.

-MAJrUFACTrRERS OF-

Perret Electric MotorsiDynamos
LAMINATED FIELD MAGNETS, HIGH EFFICIENCY,

LOW SPEED, FULL POWER.
\ Motors of any siz • for any 7 urpose. Factories equipped throughout with Electric Power,

Isolated Plants for Incandescent Electric lighting.

—-3 Blililisro- .A.<3-E!IsrTS:
^K CHICAGO. ILL., C. M. Barclay, 205 Canal St. BALTIMORE. IHD., W. W. Donaldson. 215 N. Calvert St.

-"r - T- - --• " --r=_ WASHINCTON, D. C, J. U. Burkett & Co., 1409 N. Y. Ave. ST. PAUL. MINN.. F. J. Renz. 327 Minnesota St.

rerretsoH. P. Motor, Speed 550. w.iEht 1.300 lbs. NEW ORLEA^S, L«.. George Baquie, 140 Gravier St. PHILADELPHIA, PA.. Cleverly Electrical Works, 1018 Chestnut St.

SOFT AS LEAD.

Cotton Wound Magnet Wire.

Trx ^ Sample.
-^s/Can.-a.fa,ct-a.a:£ca. "b3r-

PJOHN A. ROEBLING'S SONS GO.
TRENTOIT, N. J.

WAREHOUSE, 171 and 173 LAKE STREET, - - CHICAGO.
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THE BUTLER HARD RUBBER CO., i

PeS8E»!lS mUPERIOR ADVANTAei!:^ IX THE NANUFACTUBE OV -

Esftecialii/ in articles adapted to electrical industries^ having obtained the sole right to manufacture SARD
RlfBBEH under the valuable Batents granted to WILLIAM KIEL. •

All operations of sawing, cutting, tui^iing and polishing our new standards of

KU F F ^r D ^\Q A M Q ^rU ^S IM ^\ Can be performed with a large reduction in the wear and tear of tools, and considerable saving of labor.^* ^ mm y «. •\^ %^ ^m Dv fc^ %0 h^ « %^ Our new standards are of a richer black throughout, not subject to changre in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
Htlll remain the most satisfacSory and ch*>apest in the market, nneqnaled for streneth, durability, insulation and resistance to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOR SAI^B Bf THE CENTRAI. EIjECTKIC CO., CHICAGO.

THE REYNOLDS

iMPROVED Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record in

this field which cannot be excelled.

a m USEatTAIiSC POS ECONOUT of FTIKL. BEGUIjABITY oi
MOTION, AND StmABIUrT IN U»S.

SOL.B BUILDBRS

« rile for nnr Catalosncb

EDW. P. ALLIS & CO.,
RELIANCE WORKS. MILWAUKEE, WIS.

Mannfactarere of and Dealers In

Pulleys, Gears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 aid 43 SODTH JEFFERSON ST.

TTiggT' A t=iXjT!=itt:E!T-; 186*7.

FRANKLIN S. CARTER,
)

CHAS. M. WILKINS. [^ TRADING AS
E. WARD WILKINS,

) PARTRICK dc CARTER,
iMANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

SOIiE PROFBIETORS OF THE

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST GALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Supplies for Hotel and House Work. 114 S. Second St., Philadelphia, Pa.
Catalogues and Discount Sheets will be sent to tliose in tlie trade upon receipt of app'icalion and business card.

CLEVELAND,
OHIO.

Jflanufacturers of Electric Light Carbons and 'Battery Ittaterial

WE ARE HEADQUARTERS IN THE WEST

FOR ELECXRICJLL SOOI^S.
SEND FOR OUR NEW AND COMPLETE CATALOGUE,

Electrician Publishing Co., 6 Xaheside Bldg., Chicago, 111.

ST. LOUIS ELECTRICAL SUPPLY CO.,

THE STANDARD CARDON CO.,

403 NORTH EIGHTH STREET, ST. LOUIS, MO.
Habirshaw, Safety, and K. K. Wires; Poles^ Cross-Arms, Pins, Brackets and Insulators.

Electric Railway and Electric Lighting Supplies of all descriptions.

£ PAIRED 15^ REWOUND

^ISoT^ T> " r^ ^^^^^•DVH/^MO l\^FAif\iNG^ Jobbing-^ Jones t5l\OSttECTHICO;^ Cincinnati, Ohio.
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TFIADE MARK.

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in ZSverything £:I«Z:CTRIQA.Iji.

o>..iy.dji»...
jog^HEDii ELEGniML SUI>PLICII.,K^r..,ST.lOOIS,MO,

BERNSTEIN ELECTRIC CO,

INCANDESCENT LAMPS
FOR

ARC-LIGHT CIRCDITS.

SIMFIiE. BELIABIiE. DURABLE.

The only safe socket for series lamps, and the only

socket having insulating material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVENTJB,

THE BARNES WATER EMERY

Tool Grinder.

It has no pumps. No
valves. No piping; to

supply it with water.

It has nothing to get

out of order, is always

ready for use. It is

as easily managed as

a. grindstone and will
give vastly better re-

sults.

Sold subject to ap-
proval. Send for fu'l

description and jirice.

W. F. & John Barnes Co., Rockford, III..

Address No. 761 Ruby Street.

Barnes' Patent

m\m mm
20 to 32 inch swing, with both
worm and lever feed, self feed
and back-geared.

Barnes' Patent
ENGIJS1E LATHE,
15 inch swing, 6 foot or 8 foot
bed. These machines are made
a specialty in our factory.

They have advantages not
found in other machines in

thi:; line. It will pay parties

desiring to purchase or know
more about these machines to

send for full description and
prices to W. F. &. JOHN
BARNES CO., Rockford,
III., Address No.76lRuby St.

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPECIAI.TIES :—Armington &, Sims Engines, Steel Boilers, Standard Hocking and Sheffield

Grates, Lowe Heater, Hoppee Purifier, Pond Separator, Blake Pnmp, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

PRIMARY BATTERIES
For Household, Experimental, Scientific

and other Purposes.

JAMES H. MASON,
MASDFACTPBINe ELECTRICIAM,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOB
SMALL STORES.

Office and Domestic Ligbting.

GREAT IMPROVEMENTS.

Guaranteed as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

PRINCIPAL depot:

Cheataat St., cor. Twelfth, Philadelphia.

BRANCH HOUSES.
Nos. 767 & 769 Broadway, New York.

1260 & 126a Broadway, New York.

160 Tremont Street, Boston.

151 & 153 Wabash Avenue. Chicago.

444 Fulton Street, Brooklyn.

Founded by Samuel S White in 1844.

JAMES W WniTB, President.

HENRY M. I.EWIS, General Manager.
J CLARENCE WHITE, Secretary

SAMUEL. T. JONES, Treasurer.

Cable Address : WUte, Philadelphia. .Hov-gab.e.r-.4.t.h..-„.1.8.90.>

Edison Mfg. Cb^,

Orange, N. J\:jj

Gentlemen:

YoTors of October 16th duly recelTed, and sickness has caused

the delay in answering it. As to the Edison Laland Battery, we

have been using primary batteries to operate dental electric

pluggers and motors since 1875, and am compelled to say that the

Edison Laland Battery J^r excells^other batteries we have ever

used.

Yours tiruly.

The S. S. White Dental Mfg. Co,
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NOW READY! NOW READY!!
Third Edition Dynamo Tenders' Hand-Book, with moonlight schedule for 1890. Second Edition Incandescent Wiring
Hand-Book with additional chapters. An astonishing record: The rapid and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Eilteen Thousand copies within Eighteen months, as follows:

Dynamo Tenders' Hand-Book, Ist Edition 2,500 Copies.
" 2d •' 2 000
" 3d " 2,000

Incandescent Wirin? " 1st " 2.500 "

Incandescent Wiring Hand-Book, 2d Edition 2,500 Copies
Bell Hangers' " " 1st " 2,500

" 2d " 1,000

Total within Eighteen months 15.000 "

Bell Hanger's Hand Book,

BY F. B. BADT.

PRICE $1.00. 106 pages, 07 illustra-

tions, flexible cloth binding, type page

5Jx3 inches. First edition exhausted, sec-

rnd edition now ready, making a total of

3,2.50 copies printed to dale. Just the

book for people engaged in selling, install-

ing or handling electric batteries, electric

bells, elevators, house or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. itc.

TABLE OF CONTENTS.
VOLTAIC ELKCTKICITT.

Contact Series.

The Voltaic or Galvanic CeU.
(Jeneratlon of Current.

Local Action.
Polarization.

DESCRIPTION OF BATTEEIBS.

The Smee Battery. The Grenet Battery.

The Daniell Battery.

The Grove Battery.

The Bunsen Battery.
The Carbon Battery.
Nickel Plating Battery.

Fuller's Mercury Bichromate Battery.

The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.

Gravity Batteries.

Dry Batteries.

Classification of Batteries.

ELEMENTARY DATA.

The Electric Current.
Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Connecting Batteries.

Cells Connected in Series.

Cells Connected in Multiple Arc.
Recapitulation.
Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Colls.

Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
PuFh Buttons.
Buzzer.
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess System.
The Western Electric Company's System.
The Double Wire System,
Partrick & Carter System.
The Electro-mercurial Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gas Lighting Apparatus.
Portable Gas Lighters.
Apparatus for Public Buildings.
Apparatus for Residences.
A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regidators.

RtTNNINO ELECTRIC WIRES.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators.
Bfst 'Time for Wiring.
Extra Insulation.

TESTING INSTRUMENTS.

Detector Galvanometer and the Magneto
Bell.

Tests for Faults.
Bell Hangers' Tools.
Wire Tables.
Specifications for Wiring a Hotel.

Dynamo -Tenders' Hand-Book.

BY F. B. BADT.

PRICE $100. First and second edl.

tions exhausted ; third edition now ready,

making 0,500 books printed to date, con-

taining additional pages and moonlight

schedule fjr 1890. 93 pages, 70 illustra-

tions, flexible cloth binding, size of type

page 5Jx 3 inches. Designed for dynamo
tenders and linemen, stationary and ma-
rine engineers. Just the book for men
who wish to learn how to operate and care

for electric light installations. The only

book of the kind In the English language.

TABLE OF CONTENTS.
ELEMENTARY DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.
Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWER.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.
Foundations for Dynamos. Belts.

DYNAMO ELECTRIC MACHINES.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Stalling a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets.
Testing the Wire Colls of a Dynamo for

Contact against Iron.

DISEASES OF DYNAMOS.
Non-General ion of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
Trimming and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
INSTRUMENTS.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Saftty Devices.
Lightning Arresters.

Ground Detector.
Switch-Board.

ciRcmTB OR lSiads.

Outdoor Leads for Arc Liehting.
Outdoor Leads for Incandescent Lighting.
Arc Circuits Inside of Houses.
Incandescent Circuits inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMULATORS.— DESCRIPTION AND OPER-

ATION OF ACCUMULATORS.
SAFETY REGULATIONS.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

Incandescent Wiring Hand-Book.

BY F. B. BADT.

PRICE f 1.00. Type page 5^x3 inches,
flcxlblB cloih binding, Ti pages, 41 cuts,

and 5 tables, three of which are 12x18
inches. These tables give at once and
without any calculations, the size of wire
-pqu'reH In each case for any percentage of
loss. First edition exhausted, second edi-
tion containing additional matter now
ready, making 5,000 copies printed to date.
A timely book, containing full Illustrations

for Incandescent wiring and complete In-

formation concerning methods of running
wires, location of safety devices, splices,
Insulation, testing for faults, wire gauges,
general electrical data, calculating sizes of
wire, wiring of fixtures, elevators, build-
ings. Isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire System.

METHODS OP RUNNTNG WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building Is Being Con.

structed.

b. In a Completed Building.

LOCATION OF SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

PIXTDRES AND ELETAT0K3.

Wiring of Fixtures.

Wiring of Elevators.

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.
Conductivity.

Divided Circuits.

Work, Energy.

CALCULATING SIZES OP WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wires.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables.

Appendix I. Plan for Wiring a Tall

Office BuUding.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges In Circular Mils.

Table No. 2, Electric Light Conductors.

Table No. 3, 50 Volt Lamps.

Table No. 4, 75 Volt Lamps.

Table No. 5, 1 10 Volt Lamps.

Elements of Electric Lighting,

BY PHILIP ATKINSON. A. M., PH. D.,

2$0pagee, 12 mo. 104 inuelration8. Price $1.50

This book Is a revision of the popular series

of articles which ran through the Westebn

Electrician under the same title. A
complete and comprehensive treatise on elec-

tric lighting giving the latest practical facts

with the least amount of technicality and

mathematical formula?; with full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS,
Electricity a Mode of MoLECULiR Mo

TioN. Principles of the Dtnamo.
The Armature. The Commutator. Closed

Circuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com-
pared.

Alternate Current Dynamos,
Principles of the Alternate Current Dynamo.

The Siemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Westing-
house Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dynamo. The West-
ern Electric Dynamo. The Ball Dynanio.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausen Dynamo. The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-
lation. Quantity and Intensity. Electric
Units. The Volt. The Ohm. The Ampere.
The Ampere Hour. The Coulomb. The Farad.
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car

pentler Ammeter. Ayrton and Perry's Am-
meter, Ayrton and Perry's Voltmeter, Ayrton
and Perry's Spring Voltmeters and Ammeters.
The United States Electric Lighting Co. 's Am-
meter. The Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's
Meter. The Forbes Coulomb Meter. The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

The Aro Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jablothkoff Electric Candle.
The Jamin Electric Candle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-Duboscq Lamp. The Serrin
Lontin Lamp. The Brush Arc Light Lamp.

The Incandescent Lamp.
Reynier'e Lamp. Early Experiments. In-

candescent Light Carbons. The Edison Car-
bons. The Lane Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

The Storage Battery.
Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
Plante Battery. Faure's Secondary Cell.

Chemical Reaction In the Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. Cause of
Buckling. Variable Resistance of Electrolyte.
Inspection. Formation of the Faure Battery.
The Julien Accumulator,

Electric Distribution.
Arc Light Distribution. Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel Install:"- on. Multiple
Series Installation. Series 3W.a.-iple Installa-

tion. Combined Arc and .acandescent In
stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current System. Meters. Fuses.
Switch Boards. Lighting Mines. Installa>

tlon Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO., 6 Lakeside Building. CHICAGO.
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W. N. HoBABT, Pres't. L. O. Maddux, VIce-PreB't and Treas. J. H. EicEEBSHorr, Snp't.

J. C. HoBAET, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY, DURABILITY, SILENCE.

15 TO 300 HORSE-POWER. COMPODND AND VALYELESS.
9fo8t perfect regulation ever obtained,

NO SMALL PARTS REQUIRING REPAIRS. NO ECCENTRICS, NO STUFFING BOXES.
NO PISION RODS. INTERNAL FRICTION A MINIMUM.

ALL PARTS INTERCHANGEABLE.

W JrLX^rXl FOES. O.A.I'.A.XjOCSt-TTSI.

The engine Is perfectly balanced and self contained; all ^rearlnff surfaces
are exceptionally lar^e, making; it tlie moat perfect blgli speed engine built.

THE TRIUMPH COMPODND ENGINE CO.,
SOLE BTJILDEKS,

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
ERASER & CHALMERS, Agents, Salt Uke City, Utah ; Helena, Mont.

THE SCHUYLER
-SirsTIE^VC OIF-

ARC LIGHTING
CONTAINS THE FOLLOWING IMPORTANT FEATUEES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof againsta burn-out.

a,Efll5T£ilED.

For 20 years the superiority of tlie Gonda Trade Mark Batteries has been lecog-
nizej all over the world In repeated triumphs ov«r all competitois. Beware of

imitations. When you buy a cell for Telephonps, Call Bells, Electric Clocks, Gas
Lighting, Burglar Alarms, Medical Batteries, Etc., Etc., be sure that it is marked with
the word Gonda.

The LECUNCHE BATTERY CO,, NEW YORK,

A Pure White Steady Light.

mSCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.,

Electric Traction Co.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNOERGROUND.

Central Stations for Power Distriliution.

STATIONARY MOTORS.

STORAGE RATTERIES,

Executive Offices: 115 BROADWAY, NEW YORK.

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicago.

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.
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Thomsom -Homston Flectbic COi

TO THE OWNERS OF WATER OR STEAM POWER:

LONG DISTANCE TRANSMISSION OF POWER
by Electricity is now successful and economical.

A greater efficiency, both as to first cost and operating expenses, is guaranteed than
by any other method of power transmission.

Electric power transmitted for any purpose and to drive any class of machinery.
ELECTRICITY IN MINES may be used for Hoisting, Pumping, Tram Cars

Ventilation, Drilling, and Lighting.

THOIIISOX-HOIISTON EI.ECTRIC MIIVINO liOCOMOTIVE.

Thomson-Houston Generators and Motors
Cannot be Excelled for Due ability and Efficiency.

We will be pleased to furnish on demand full information on our electric appliances and
make estimates for transmission of power plants, and for the equipment

of mines with Electric Power and Lighting Apparatus.

COMPLETE INSTALLATIONS, OR ELECTRIC MACHINERY ONLY, FOR ALL KINDS OF
ELECTROLYTIC WORK, ESPECIALLY FOR THE

Electrolytic Refining of Copper.
Illustrated and Descriptive Circulars cheerfully furnished on application at any of the following

BOSTON, CHICACO, ST. PAUL,
-^03 Sllsle^ Stx'eet.
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Knapp Electrical Works.

PERKINS ELECTRIC LAMP CO
To Fit Any Socket, Any Candle Power,

Highest Efficiency.

GRIMSHAW WHITE CORE

BURGLAR ALARM BELLS. BUTTONS. ETC.

POFiCSr..A.IZV CXTT-OUTS,
Main and Branch Cut-Outs, Rosettes and Switches, Underwriters'

Weather Proof Wires and Line Supplies.

Write for Prices on tliese Specialties. Our New Catalogue for 1891 Just Out.

54 & 56 FRANKLIN STREET, CHICAGO.
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CfllCA<59.

HABIRSHAW
The Best Electric Companies,

like the Best Families,

Sometimes Make Mistakes.

This is why all are not using SHIELD BRAND for Line Work, and
HABIRSHAW for purposes specified.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL HIGHT ELECTRIC LlTl.
All other devices are crude, expensive, and unsatisfactory.

mn EiERUtmm
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES,^
CARDONS FOR ARC LIGHTING,

ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,



xxviii WESTERN ELECTRICIAN. December 13 (S»^|

FORT WAYNE ELECTRIC COJ
MANDFACTHBERS OF THE

Slattery Induction System of Long Distance
INCANDESCENT LiaHTING-.

.A-XaX} T^Xt

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIKT OFFICE :

FORT WAYNE, IND.

BRANCH OFFICES :

NEW YORK, ... 115 Broadway.
CHICAGO. - - - 186 Dearborn St.

PHLLADELPHIA, - - 807 Filbert St.

PITTSBTJKQH, - - - 533 Wood St.

DETROIT, MICH., - - 57 Gratiot Ave.
SAN FRANCISCO, 36 New Montgomery St.

TORONTO, CAN., - 138 King St. W.
DAIiLAS, TEX., - - McLeod Bldg.

FACTORIES :

FORT WAYNE, IND., - AND - DROOKLTN, N. T.

WE MANDFACTDRE MOTORS
THAT ABE

GOOD ONES
IF WE DO S/tY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So w^ait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESIGN
MOTOR on the MARKET.

The Answer Will Gome Promptly
FROn THE

BALTIMORE, MD.,
atanufacturera of Arc and Incandescent Motors of All Sizes.

CHiS. H. COKE, lesttrn Agent, m iifems Stnet, Room 8, CUoago, Illinois.

OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

GLOBES*^ 'SHADES
600 +

BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL. CLEAR. ETCHED, ROUGHED. ETC.

AU^r'TKD TO ALL SYSTElNf.

:!€v^ 729 BROADWAY, NEW YORK, y

WAVERLY PLACE),

^,"®>:;> 43 SIXTH AVE, PITTSBURGH, PA,



$3 per Annum. EVERY SATURDAY. I O cents per Copy.

Vol. VII. CHICAGO, DECEMBER 20, 1890. No. 25

"Ajax Switches J5

In all Sizes, for any Potential.

Single, Double and Treble Pole

SIMPLE, CHEAP, INDESTRUCTIBLE.

CORRESPONDENCE SOLICITED.

C. S. VAN NUiS,
74 Cortlandt Street, New York.

AreYouWorkin'
Ifso, 'tis well

to knowELECTRIC RAILWAYS?
The Standard Underground Cable Co., ""TupEmoRLiNEOF

Insulated Wires and Cables.
CHICA60. FITXSBUBRH. NKW YOBK.

THE HOLTZER-CABOT ELECTRIC CO.,
MANUFACTURERS OF AND DEALERS IN '

EVERYTHING ELEOTRIOAL.
8EKD FOB a56-PAC;E CATAEiOeUG,

111 Arch Street, BOSTON, MASS.
ipeoiil ifFuriFli- * CLOWER & HARRIS, Dallas, Texas.orcKi/ii. /iocnoico.

-^ p^^^^ Beileeb Elbctbical Works, San Francisco, CaL
A full line of our manufacture can be found at our Agencies.

AGNOLIA
METAL.

INDORSED BY THE UNITED STATES AND GERMAN GOVERNMENTS.

NEW YORK AND BROOKLYN BRIDGE, Brooklyn, Nov. 7, 1890.

THE MAGNOLIA ANTI-FRIGTION METAL CO., 74 Cortland Street, New York Olty.
Gentlemen :—This certifies th"^ t we have had your metal in oee about sis months on the crank

pin of a four hundred and fifty horee power Wright engine, andal^o SBpacbins rings on tne piston rod
f»f n innnTnn*.-T7Q In bith places it has glvan enure ea.iBfaction, not caueiu the least trouble.

Yours very truly, Q. C. MARTIN. Chief Engineer and Supt.

of a locomotive.

(2121)

ELECTRIC

LIGHT,

HIGH OR LOW
VOLTAGE.

»'lD(lia-Ril)er and linttii-FercIa Insulating Co.

Vulcanized India-rubber Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Puke Rubber Cables,

Concentric Cables, any millage, Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Every
variety of Incandescent Cores.

UNDER WATER
AND

UNDERGROUND.

MANUFACTURERS OF

Three and Two-wiRE Ca-
bles, to any specification

up to 8,000 Megohms per
knot.

Cables ot High insulation

and Long Liie, all millage.

WM. M. HABIRSHAW, F. C. S., Gen'l Mgr., Offices: 1 59 Front St., NEW YORK, U. S. A.

Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St., CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

installations

Standard Marini
Cores to any Millage
or Specification up to

9,ooo Megohms per knot.

Two- Circuit Concen-
tric Cables, both cii^

cults, 9,ooo Megohms pefl

knot.

Navy Portables, Silk,
Cotton and Hemp.

Bell Wire, rubber coh-

ered, foi Marine Work,

Pliable Cables, foe

Search Lights.

Insulated Wires and Cables.
Tbe acluiowledg;ed Standard for dm-able and Itigli in-

sulation. Its merits proved t>y a record of over cinarter
or a centnary. Adapted to all electrical pnrposes.

CELEBRATED KERITE TAPE FOR INSULATING JOINTS.

Electric Light and Power,
Telegraph and Telephone,
Railway and all other
Branches of Signaling:

ALL SIZES
Lead Encased Wires.

Aerial Use,
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations.

GEORGE D. PRESCOTT, Jr., Gen. Agt., 16 Oey St., New York.

Western Electric Co., Chicago, 111., Sole Agents for the West.

ANSONIA BRASS & COPPER COMPANY.
Sore Manufacturers of COWLES' PATENTED

Fire - Proof and Weather - Proof
ELECTRIC LIGHT LINE WIRE.

ToMn Bronze Bods, Sheets, and Plates.

^ymmmmmm^'
CUT SHOWING STTtE OP INSOLATION,

a—Copper Wire. b. h.—Two Ttralds. saturated with Fire-Proof Insulation, c—Braided Cotton, saturated

Approved 'by New *Yo^k Board of Fire Underwriters. Samples fumished upon application. Pure Electric

Copper Wire, bare and covered, of every description.

FACTORIES:
ANSONIA, CONN.u/ADcunnMci 19 and 21 Cliff Street. New York,

WAREKOOMb.
-J ,33 g^j ,35 vvabash Ave., Chicago, III.

THE MILLIKEIM PATENT

ELECTRIC RAILWAY POLE.
-MANUFACTtJEED BY-

IKIIImIiIKZSN BROS.,
No. 65 lilBEBTY STREET,

NEW YORK.
No. 69DEARBORN STREET,

CHICAGO.
standard Side. Center and "Pnll-Off" Poles. Special Attention

Given to Insulation. Special Poles of any Beqnired
Iicngth, or to Stand any Strain Made to Order.

Adopted by all the Leading Roads and Recommended by tlie Best Engineers,

In use In the followlns cities: NEWABHL, BUFFALO, JEB8EY CITY"
PATKRSOX, TKOV, P1TT«BDB6B, HAHILTOX, O., ETC.

Over 6,000 Ordered in the Last 3 MonthSc

ORDBRS FOR STANDARD POLES FILLED FROM STOCK.
:WRiTE FOR PARTICULARS.

_^,^o1306byj^j shult

I:Shultz Belting CO^
MF\ufaeturers op

l^

^

'-i TMLLEATHEFT
NO mOHRODOR HINGE OLDSTHE

LEATHER LINKANO IRON ROD BELT
j

ANB ROPETRftNSMISSION SUPERSEDED

YOUR POWER.
YOUR BELTS.
YOUR MONEY.

BY COVERING YOUR PULLEYS WITH

SHULTZ PATENT
LEATHER PULLEY COVERING,

)ELTlriGi5

INTERIOR IS

RAWHIDE
THE ONLV PERFECT

5UPP

^ftW?ilDEiAGELEATrfER-

D Picker Leather-

i>T)ivr.nii-u. < lol Summer St, Bnstor. Mass ; ^25 Pearl St., New York "itv.
L.KAiNuuiiO.-|

i-.y ;x. Third Si., Phliadelpuia, Pa.; 60 W Monroe St. Chicago. St Lcuis, Mo.
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CENTRAl STATION

STATISTICS.
Per Cent.

OF THE CENTRAL STATIONS IN THE UNITED STATES.

57% Per Cent.
OF THE CENTRAL STATION ARC LIGHTS.

25 Per Cent.
OF THE CENTRAL STATION INCANDESCENT LIGHTS.
Such was our record on July 1st, 1890, as evidenced by the following figures:

The figures referring to "total of all

systems," taken &om table published in
August number of "Electrical Industries,"

are of undisputed accuracy.

Total of all

systems.

Thomson-Houston System.

Number.
Percentage to total of all

Systems.

Central Stations, - - 1 ,379
Arc Lights, - - -

\ 137,41 1

Incandescent Lights, - 1,590,967

666
79,387

398,555

48^ per cent.
57^4 per cent.
25 per cent.

Additional evidence of the superiority of our system may appear to be superfluous,
but will nevertheless be submitted next week.

No blame should be attached to our respected competitors, as it rests entirely on our
automatically regulated dynamos; noiseless and steady arc lamps; long-lived incandescent
lamps and the perfected details and economical operation of our arc, alternating incan^
descent, and direct current incandescent systems.

THOMSON-HOUSTON ELECTRIC CO.,
620 Atlantic Avenue, Boston, Mass.
Wall and Lloyd Streets, Atlanta, Ga.
116 Broadway, New York City.

16 First Street, San Francisco, Cal.

266 First Street, Portland, Ore.

831 New York Life Building, Kansas City, Mo.

148 Michigan Avenue, Chicago, III.

406 Sibley Street, St. Paul, Minn.
S16 West Fourth Street, Cincinnati, O.

UIO Noble Street, Philadelphia, Pa.
13S3 F Street, Washington, D. C.

116 North 3d Street, St. Louis, Mo.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co xxviii

Abendroth & Root Mfg. Co. . —
Alexander, Barney & Chapin . sil

Allls, E. P. & Co XX
American Electrical Works. . xv
Ansonia Brass & CopperCo.

.

i

Automatic Switch Co vil

Baggot, E xvi

Bain, Foree xvi

Ball Engine Co xxlli

Barnes, W. F. & Jno sxl

Barton, Geo. P
Baxter Electric Motor Co xxrill

Bernstein Electric Co
Bleckert & Nelson xvi

Borden & Selleck Co xvll

Brush Electric Co xxvii

Bubier Publishing Co —
Buckeye Electric Co xvi

Bunnell & Co., J. H -
Butler Hard Rubber Co
C. B. & Q. R. R -
C. &. C. Electric Motor Co. . . xvlii

C. & N. W. R. R. Co -
Calkins & Son. J. W
Central Electric Co
Chicago Electric Club —
Cincinnati Electric Light Co 3

Cleverly Electrical Works. .

.

CM. &St. P. R. R. Co -
Colburn& Co.,I. W xvli

ColumblalncandescentLampCo xvll

Connecticut Motor Co —
Consolidated Electric Storage
Co -

Continental Dynamo Co iv

Cowles Electric Smelting and
AluminumCo xvii

Crocker-Wheeler Motor Co. .

.

Crosby Electric Co iv

Curtis Regulator Co —
Day s Kerite Insulation i

Dayton Globe Iron Works Co-xviil

Delany, P. B xv
Eastern Electric Cable Co xv
Eddy Electric Mfg. Co ix

Edison Mfg. Co xxl

Edison General Electric Co.,

—

Lighting and Power Dept. . . viii

Edison General Electric Co,,

—

Lamp Dept —
Electric Construction & Sup. Co iv

Electrician Publishing Comp'y
xix, XX, xxii

Electrical Supply Co xxvi

Elektron Mfg. Co ix

Empire City Electric Co xviii

Empire China Works ........ xvi

Eureka Tempered Copper Co. . xvii

Evans Friction Cone Co xix

Fibrone Mfg. Co xv
Fletcher &FietcherEleciricCo xvli

Forest City Electric "Works .... vll

Fort Wayne Electric Co xxviii

Gibson Co., "W. D iv

Globe Carbon Co xvii

Great "Western ElectricSup. Co.

Greeley&Co., E. S xiv

Harmount, G. A vii

Hawkeye Electric Mfg. Co
Hazelton Tripod Boiler Co. . . xvi

Heisler Electric Light Co xii

Hill Clutch Works xsiii

Holmes, Booth & Haydens xvii

Holtzer-Cabot Electric Co
Humphrey, H. H xlv
BlinoisEiectilc Material Co.... xiv

India Rubber & Gutta Percha
Insulating Co

Interior Conduit&InsulationCo. xlv

Ireson, Chas. L. . -
Jewell Belting Co xv
Jones Bros. Electric Co
Knapp Electrical "Works xxv
Laminar Fibre Goods Co xvii

Law Telephone Co xv
Leclanche Battery Co ix

Leffel&Co., Jas xvi
McLaughlin, James xvi

Magnolia Anti-FrictlonMetal Co
Mason, James H xxi
Mliliken&Co
Monitor Electric Co vli

Munsell »fc Co., Eug xv
Munson Belting Co., Chas xiv
National Carbon Co iv

National Electric Mfg. Co
NorthwestThomson-Houston Co.
Noye Mfg. Co., Jno. T xxiii

N. T. Belting & Packing Co.. .
-

Okonlte Co xv
Ostrander & Co., W. R xvUl
Page Belting Co xvi
Palate, H. T xiv
Peckham Street-Car "Wheel &
Axle Co vii

Partrick & Carter xx
Pennsylvania Co -
Phillips Electrical Works, E. F xv
Phoenix Glass Co -
Pittsburgh Sheet Metal Tool
Co xlv

Pond Engineering Co xxi
Powell Co., Wm -
Proposals for Lighting City of
Indianapolis xvi

Queen & Co xv
Roebllngs' Sons Co., Jno. A.. . xix
Sawy€r-Man Electric Co xiil

Schleren & Co , Ch^. A xiv
Schoverling, A xxi
Schuyler Electric Co xxiii

Shultz Belting Co i

Southern Electrical Supply Co. xxi
Sperry Electric Co xviil

Standard Electrical Works ... xv
Standard Paint Co xiv

Standard Underground Cable Co. i

S tandard Carbon Co xx
Stanley & Hall. xlv
Star Electrlx Co ix

Stephenson & Co., Jno xil

Stiff, E. D. & Co XV
Stile3, W. A , XV
Stilwell &BierceMfg. G\ xvi, xvii

St. Louis Electrical Supply Co. xx
Sunbeam Incand. Lamp Co xv
Taussig, 3 xvii
TaylorMfg.Co xxiii

Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,
Railway department xxiv

Triumph Compound Engine Co xxiii

Turner Brass Works. xv
Union Hardware Co xiv
United Electric Traction Co. . .. ix

United States Electric Lighting
Co. i

VanNula C. S
Wanted xv, xvi
Western Electric Co xviil

Westlnghouse Electric and Mfg.
Co xUi

Weston Electrical Instrument
Co xiv

Wollensak, J. F iv
Woodbrldge & Turner xvll

CLASSIFIED LIST.

A<*-eiuna1atore.
Bruati Electric Co.
Consolidated Electric Storage Co

Alumlniiiii.
Cowles Electric Smeltlog & Befin-
Ing Co.

Annunciators.
Central Electric Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Snpply Co.
Greeley & Co. E. 8.
Holtzer-Cabot Electric Co.
Jones Bros. Eleciric Co.
Enapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works

.

Stanley & Hall.
Western Electric Co.

Antl Friction Metal.
The Magnolia Anti-Friction Metal
Co.

Turner Brass Works.
Arc liamps.
Brash Electric Co.
Blectric Constmction & Supply Co
Foree Bain.
Fort Wayne Electric Co.
Hawkeye Electric Co.
McLaaghlin, Jas.
Northwest Thomson-HouBton Co.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houeton Electric Co.
Westinghoaae Electric Co.
Western Electric Co.

BatteriFis.
BnblerMfg.Co.
Bnnnell&Co., J. H
Central Electric Co.
Crosby Electric Co.
Edison Mfg. Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWeatern Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.'
Leclanche Hattery Co.
Mason, J. H.
Monitor Blectric Co.
Partrick & Carter.
Q,neen & Co.
Schoverling^ A.
Southern Electrical Supply Co.
St. Louia Electrical Supply Co.
Standard Electncal Works.
Stanley * Hall.
Western Electric Co.

Hattery Jarn.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Holtzer-Cabot Electric Co-
Partricb & Carter.
Queen & Co.
Stanley & Hall.
Western Electric Co.

Bells, felectric
Central Electric Co.
Empire Citv Electric Co.
Fletchor & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley* Co., E. S..
Knapp Electrical Works.
Monitor Electric Co.
W. R. Ostrander & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stanley & Hall.
WoUensak, J.F.
Western Electric Co.

Beila, aiasneto.
Central Electric Co.
Empire City Electric Co.
Greeley & Co.. E.S.
Holtzer & Cabot Electric Co.
Knapp Electrical Works.
Partrick & Carter.
Standard Electrical Works.
Stanley & Hall.
Star Electrii Co,
Western Electric Co.

Beitinr.
Evans Friction Cone Co.
Treson. Chan. L.
Jewell Belting Co.
Chas. Munson Belting Co.
Mason. James H.
N. Y. Beltine & Packing Co
PageBeltinECo.
Schieren & Co., Chas. A.
Sbultz Belting Co.

Boilers.
Abendroth & RootMfe. Co.
Hazelton Tripod Boiler Co.

Books Rlectrical.
Electrician Publishing Co.

Bnrclar Alarms.
Central Electric Co.
Electrlcil Supply Co.
Empire City Electric Co.
Fletcher * Fletcher Electric Co.
Great Western 31ectric Supply Co.
Greeley & Co., E: S.
Holtzer-Cabot Electric Co.
J'ones Bros Electric Co.
Knapp Electrical Works.
Monlior Electric Co.
Oatrander & Co

.
, W, R.

Partrick & Carter.
Southern Electrical Supply Co.
Standard Electrical Works.

Cables.
(See wire insulated.)

Cable Electric (See Wire Insu-
lated), Copper, Sheet and Bar.
Roebllng's sons Cp., John A.
Standard Underground Cable Co.
Webtern Electric Co.

Carbons. Points and Plates.
Brush Electric Co.
Centra] Electric Co,
Electrical Supply Co.
Empire City Electric Co.
Globe Carbon Co.
Ejiapp Electrical Works.
National Carbon Co.
Standard Carbon Co,
Weatem Electric Co.

Cars^ JEIectric Ballway.
Stephenson Co., John

Clntclies, Friction.
Hill Clutch Works.

Cunstmction and Bepaira.
Bain, Foree.
Electric Conetmctlon & Supply Co.
Knapp Electrical Wor^.
McLaughlin, Jas.
W. W. ThornBon-HouBton Co.
Stlfl. E. D. & Co.
Western Electric Co.

Contractors, Electric. laeht.
Eneine Plants and Electric
Bailvrays.
Brush Elsctrlc Co.
Edison General Electric Co.
Eleciric Merchandise Co.
H. H. Humphrey.
McLaughlin, Jas.
Nailonal Conduit Mfg. Co.
Northwest Thomson-HouHton Co.
Pond Engineering Co.
Sperry Electric Co.
Tnomson-Houston Blectric Co.
United Electric Traction Co,
Westinghonse Electric Co.
Western Electric Co.
Western Power Construction Co.
Woodbrldge & Turner.

Copper Wires and Tapes.
American Electrical Works.
Ansonia Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Blectric Supply Co
Holmes, Booth & Hsydens.
Illinois Blectric Material Co,
Jones Bros. Blectric Co.
Knapp Electrical Works.
Monitor Blectric Co.
Okonlte Co.
PhilliDs, Eng. F. Electrical Works.
Roebllng's, Jno. A. Sons Co,
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arms.
Central Electric Co.
Electrical Supply Co.
Great Weetern Electric Supply Co.
nilnois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Southern Electrical Supply Co.
St. Louie Electrical Supply Co.
Western Electric Co,

Cat-onts and Siritctaea.
AIe:sander, Barney & Chapin.
Central Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-(.abot Electric Co.
Illinois Electric Material Co.
Partrick & Caiter.
Paiste, H. T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Star Electris Co.
Union Hardware Co.
Van NuIs.C. S.

Western Electric Co.

Dynamos.
Brush Electric Co.
Bain, Foree.
Colbam&Co.,I. W.
Continental Dynamo Co.
Fort Wayne Electric Co.
Hawkeye Electric Manufacturing Co.
Heisler Electric Light Co.
National Electric ManufacturingCo.
Schuyler Electric Co.
Sperry Electric Co.
ThomBon-flouston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Western Electric Co.
Westlnghouse Electric & Mfg. Co.

Electrical Instrnments.
Central Blectric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley&Co., E. 3.
Partrick & Carter.
Queen & Co.
Star Electrlx Co.
Stiff, E. D. & Co.
Western Blectric Co.
Weston Blectrical lajtrument Co.

Electric Railivrays
Edison General Electric Co.
Thomsou-HouBtoQ Electric Co.
United Electric Traction Co.
WestlDghouoe Electric & Mfg. Co.
Woodbridge & Turner.

Eleciroliers and Combina-
tion I^ixtores.
Bageot, E.
Bleckert & Nelson.
Great Western Electric Supply Co.
Sawyer-Man Electric Co.
Thomson-Houston Electric Co.

Electro-PIatine Slacliines.
Brush Electric Co.
Colbnrn&Co.,I. W.
Edison GenefBl Electric Co,
Thomson-Houston Electric Co.

Enslnes, Steam.
Allls &(5o.,B. P.
BallEugtae Co.
English Morse & Co.
Noye Mfg. Co., Jno. T.
Taylor Manufacturing Co.
Triumph Compound Engine Co.
Western Power Construction Co.

Fire Alarms.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Still, B. D. & Co.
Western Electric Co.

Friction Cones.
Evans Friction Cone Co.

Gas liiehtiDC Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Western Eleciric Co.
Wollensak, J. F.

General Electrical Supplies.
AleianderLBarney & Chapin.
American Eiectricai Works.
Ansonia Brass & Copper Co.
Automatic Switch Co.
Brush Electric Co.
Central Electric Co.
Cleverly Electrical Works.
Edison General Electric Co.
Electric Constmction & Supply Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Blectrio Co.
Forest City Electrical Works.
Great Western Electric Supply Co.
Greeley & Co., E. 8.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonlte Co.
Ostrander & Co.,W. R.
Partirick & Carter.
Southern Electrical Supply Co.
Stanley & Hall.
Star Electrlx Co.
St. Louie Electrical Supply Co.
Standard Electrical Worke.
Still & Co., E.D.
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuis.C. S.

Western Electric Co.
WoUensak, J. F.

61obes and Electrical Glass-
ware.
Great Western Electric Supply Co.
Phoenls Glass Co.

Hard Rubber for Electrical
Purposes.
Butler Hard Rubber Co.

Insnlators and Insnlatine
HatertalN.
Alexander, Barney & Chapin.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City hlectric Co,
Fibrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co,
Interior Conduit & Insulation Co.
Knapp Elpctrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Maneell & Co., Eugene.
Okonlte Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co,

Insulated Wires and Cables
aiaffnet ^Vire.
American Electrical Works

,

Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply C<9i

Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit & Insulating Co.
Interior Conduit & Insulation Co.
India Rubber & Gatta Percha Insu-
latlneCo.

Jones Bros. Blectric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonlte Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Sapply Co.
Standard Electrical Works-
Standard Underground Cable Co.
Western Electric Co.

Journal Bearinsis.
Eureka Tempered Copper Co.
Magnolia Antl-Frlctlon Metal Co.
Turner Braes Works.

Ijamps, fncandescent.
Alexander. Barney & Chapin.
Bemetein Electric Co.
Brush Electric Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
Edison I^mp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E.S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Blectric Co.
Northwest ThomsoD^Houston Co.
Bawrer-Maa BlecMc Co.

Ijamps, lueandescent—Con ttf

Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Sunbeam Incandescent Lamp Co.
Tilomeon-Houston Electric Co.
Western Electric Co.

Ijotbes Bnd llacliine Tools,
W. F. & John Barnes Co.

aiaenet Wire.
(See insulated wire.)

medical Batteries.
Fletcher & Fletcher Electric Co.
Partrick & Carter.

Mica.
Eug. Munsell & Co.

Minins Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co,
Thomsou-Hoaeton Electric Co.
WeBtlnghouse Electric & Mfg. Co.

Slotors.
Bain Foree.
Brnsh Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
Crocker-Wheeler Motor Co.
C, & C. Electric Motor Co,
Edison General Electric Co.
Elektron Manufaclnrlng Co.
Fort Wayne Electric Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
Thomaon-Houeton Electric Co.
U: S. Electric Lighting Co.
United Electric I'raction Co.
Westinghonse Electric & Mfg. Co.

Oils.
Taussig, S.

Oil Cups and Brass Goods.
Powell Co., Wm.

Patent SoUcltors.
Barton, Geo. P.

Pins and Bracb:ets.
Central Electric Co.
Blectric Supply Co.
Great Western Electric Supply Co
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electrical Supply Co.
St. LotilB Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Sunply Co.
GreatWeatern Electric Supply Co.

J Illinois Electric Material Co
Milliken & Co.

Publishers Electrical.
Electrician Publishing Co.

Posh Buttons.
Central Electric Co.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GrestWeetern Electric Supply Co.
Hlinoie Electric Material Co.
Knapp Electrical-Works.
Partrick & Carter.
Standard Electrical Works.
Union Hardware Co.
Western Electric Co.

Bailways Electric.
(See electric railways.)

Speabine Tubes.
Central Electric Co.
Electrical Sapply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co.
Wollensak J. F.

Speed Indicators.
Queen & Co.

Springs.
Gibson Co., W. D.

Tapes, Insnlatinir.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Ediaon (General Co., Wire Dept.
Electrical Supply Co.
Great Western Electric Supply Co,
India Rubber & Gutta Percha In-
snlstlDgCo.

Illinois Blectric Material Co.
Obonlte Co,
Western Electric Co.

Telegrraph. Apparatus.
Bunnell & Co.. J. H.
Central Electric Co.
Electrical Supply Co.
Empire City laectric Co.
Great Western Electric Supply Co.
Greeley & Co.. B. S.
Jones Bros. Electric Co.
Itnapp Electrical Works.
Monitor Electric Co.
Partrick & Carter,
Standard Electrical Worke.
Western Electric Co.
Writing Telegraph Co.

Telephones, Electric
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain, Foree,
Central ElPctrlc Co,
Electrical Supply Co.
Greeley & Co., E. S.
Knapp Electrical Worke.
Queen & Co.
Western Electiio Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
Kdleon General Eleciric Co.
Peokham Street-CarWheel&AileCo.
Stephenson Co , Jno,
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghouee Electric & Mfg. Co-

Tutbine Wheels.
Dayton Globe Iron Works.
Leffel & Co., Jamee.
StUwell & Bierce Mfg, Co,

Wire. Bare.
American Electrical Works.
Ansonia Braes & Copper Co.
Central Electric Co,
Electrical Snpplv Co.
Holmes, Booth & Haydens.
IlUnols Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Rofibling's Sons, Jno. A. Co.
Western Blectric Co.
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THE IVATIOIVAL CAKBOIV CO
Cle^relara-ci, Ol:i.io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS akd BATTERY MATERIAL.

Electric Specialties,
WE MAKE

Electric Supplies Under Contract.

THE WM. D. GIBSON CO., l
65 IT. Jefferson St.,

CHICAGO, IJJL.

SPRINGS
FOR ELECTRICAL

MACHINERY

A SPECIALTY.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 100 to 1 20 Volts
Will Use 6j4, 8 or 10 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Cortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEN CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OP PDRE WATER NECESSARY TO CHARGE IT.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT.

PORTABLE.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

MADE IN

ALL

SHAPES

AND SIZES.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR %1XBSiirA?ArS MEDICAL USES

For crrculiirB and Price Littts apply to Principal Ofllce

CROSBY ELECTRrO CO.,
87 and 89 Soath Fifth Avenne, NEW YORK.

CONTINENTAL DYNAMO CO.

DYNAMOS AHD MOTORS,

e.
o

MAKl'FALTlIUKItS OV

Constant Potential Generators and Motors of all Sizes and
Voltages for Lighting, P ower and Metallurgical Purposes.
ADVAKTAeES CliAIMKD :--!. I^olldity of Constrnctloii. tonether wllli gooi

workmanslilp, therefore Bmooth-ruDnlng and durable, a. Cohered Strnrtnrc, therefore pro-

tection from external Injury. 3. Partu Constrncted Separately, therefore all eaeily re-

movable and acceeeible tor attention or repair. 4. Aotomatio I.ubrieation. journals
rnnnlnff In oil, therefore waatee no oil and requires little attention. 15. Current deneratea
with f^east Hnarking. ttierefore email wear of brushes and commutator. G. Wo Scattering:
of Ijlnes of Force, therefore high elllclency and no attraction of pieces of iron, and no mag-
netizing of watches and compasses.

AOErWTS: BOSTOIV. Mass., Hollzer-Cabot Electric Co., in Arch St.—

tVII.KESItARRK. P.I., A. C. Robertson & Co., 51 W. Market St.—BALTIMOKE,
Md.. Eh-clric Construction & Mfg. Co., 108 N. Eulaw St.—AUGUSTA, Ga., W. Edward
Piatt, 708 Broad St.—ATUAIVTA, Ga., Jos. S. Cook & Co., 8 W. Wall St.—FOKX
^VORTH. Tex.. I. ). Harrell.—CUEVE'UAND. O.. Cleveland Electrical Mfg. Co., 833

Sheriff St.—OETROIX, Mich., Markle Engineering Co., 133 Jefferson Ave.—ST. I*AU1>,
Minn., C. J. Thomson, 320 Roberts St—I^ASHVIULE, Tenn., J. W. Braid, 207 Union St.

VENVER, Col., L. C. Rice, 1762 Blake St.
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THIS SPACE RESERVED
FOR THE

ELECTRIC SUPPLY CO..
190-192 FIFTH AVE., CHICAGO.

LARGEST EXCLUSIVE SUPPLY HOUSE IN THE
UNITED STATES.

mCE FOR OUR iD" NEXT lEL
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IMMENSE STOCK!!
BOTTOM PRICES!!

Electrical Supplies
-OF ALL KINDS.-

THOMSON-HOUSTON

403 db 405 SI^XjES^ST S<7

OUR POIiIGlT:

First Glass Goods, Small Margins and Quick Delivery.

Grimshaw White Core,

Holmes, Booth & Hayden's 'K. K."

Underwriters' Line Wire & Mapet Wires.

FULL LINE OF PORCELAIN GOODS.

"ELECTRIC BLOCK", mS/A, ST. PAE, MINN.
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK.

HS£NID/i<s.CQ .Hi!

EQUIPPED WITH

^^Peckham's Patent" Interchangeable Wheels, Safety Life Guards, Track
Brakes Ice and Snow Scraper, Pendulum Motor,

Hangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use,

For Descriptive Circulars, Price' Iiists and Testimonials, Apply to

THE PECKHAM STREET CAB WHEEL & AXLE CO., ZTro^T
Automatic Switch Co.,

No. 8 KEYSER BUILDING,

BALTIMORE, MD., U.S. A,

SoleMainfactnrersortlie

II

AUTOMATIC SWITCH.

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
• of all sizes and patterns.

SEND FOR CATAItOeVE.

G. A. HARMOUNT,
MANAGER

MONITOR ELECTRIC CO.,
14-9 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES
WESTERN AGENT POK

|

ALFRED F. MOORE
I E-STABLISILKD IS-iO.

.

ELECTRICAL WIRES AND GABLES.
Electric Light, Annunciator and OIBce Wires. Inc.indescent and Battery CordS;

fact, every kind of Wire known 10 the Electrical Trade.

THE FOREST

LAMP HANGER.

ADVANTAGES.

Lamps wben In position supported entirely by

cross wire or cable.

Cord is nsed only vben raising or lowering

Lamp insnlated from banger.

No strain on lamp connection.

No danger of lamp dropping by brealLlng or

cntting of cord.

Ease of operation.

Low price.

MANUFACTURED BY

Forest City ElectricMs.
GENEVA, O.
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Edison Patented Apparatus.
For Sale to all Parties in U. S.

Except for use in certain localities already exclusively licensed,

list of which will be furnished upon application.

SAMPLE PRICES.
GENERATOR. MOTOR. RATING. PRICE TO PURCHASER.

5 light,

10 light,

20 light,

45 light,

90 light.

%H.P.
% H.P.

1 H.P.
2% H. P.
5 H.P.

.250 Kilowatts.

.500
1.

2.5 «

5.

$37.84
$58.76

$106.83
$177.02
$278.77

AKTICLES.
CATALOGUa

NUMBERS.

Price
topuhchabkr '

45 PER CENT.
OFF LlBT.

ARTICLE.
CATALOGUE

NUMBERS.

Pbios
to pubohabbr
45 PER CBNT.
orp List.

Standard Keyless Socket, 1
2

3
V 69

1935

181

$0,297
$0 627

$0,275
$0.1925

$0.44

$0.0715

Porcelain Ceiling Cut-
397

511

377

152

$0.3575

$1.2925

$12.10

Standard Key Socket,

Standard Keyless Recep-
tacle on Porcelain Base,

Attaching Plug, - - - -

Two -Wire Branch Cut-

Porcelain Double Pole
10-light Switch, - -

Pendulum Ampere Me-
ter up to 200 Amperes,

Standard Pressure In-
$41.25
$4,125

Safety Plugs for Cut-ot
1 to 30 Lights, - -

Its,

Ground Detector, - - .

16 C. P. LAMPS iin lots of 251 44 CENTS EACH.

Write to nearest district office, or any Electrical Supply House,

or Electrical Engineering Concern.

EDISON GENERAL ELECTRIC COMPANY.
MAIN DISTRICT OFFICES:

Canadian District, Bank ofCommerce Bldg., Toronto, Can.
Central District, Rialto Bnihiing;, Cliicai^o, III.

Kastern District, Edi8on Bnilding, Broad 8t., New Ifork.
New Hugland District, 3S Pearl Siitreet, Boston, ]Hass.

Rocky mountain District, Ilasonic Bnilding, Denver, Colo.
PaciKc Coast Dist., Edison Bldg., 1 IS BomIi St., San Francisco, Cal.
Paciiic Northwest District, Fleischner Bldg., Portland, Ore.
Southern District, Cotton Exchange Bldg., New Orleans, Yia.
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The day is rapidly passing when Electric

Light Companies will be reproached with using

"cheap," "crude,'" "unsightly" and "bungling"

devices, in the installation of plants.

There is a demand for switches, cut-outs,

etc., equal in design, workmanship and service

to other hardware articles of interior finish, and

this demand can now be supplied.

If your dealer does not handle this class of

goods, write to us.

THE STAR ELECTRIX CO.,

1320 Wallace Street,

Philadelphia, Pa.

THE ELEKTRON MFG. CO.,
79 and 81 Washington Street, Brooklyn, N. Y.

-MAUUFACTrKEKS OF-

Perret Electric MotorsiDynBDios
LAMINATED FIELD MAGNETS,

LOW SPEED,
HIGH EFFICIENCY,

FULL POWER.
Motors of any size for any purpose. Factories equipped throughout with Electric Power,

Isolated Plants for Incandescent Electric Lighting,

CHICAGO, ILL., C. M. Barclay, 205 Canal St. BALTIMORE, MD., W.W. Donaldson, 215 N. Calvert St.

WASHINGTON, D. C, J. U. Burkett & Co., 1409 N. Y. Ave. ST. PAUL. MINN., F. J. Renz, 327 Minnesota St.

PenetaoH.P. Motor, Speed 550. Weightl,300 lbs. NEW ORLEANS, LA., George Baquie, 140 Gravier St. PHILADELPHIA, PA., Cleverly Electrical Works, 1018 Chestnut St.

Electric TracticH Ge.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution.

STATIONARY MOTORS.

STORAGE RATTERIES,

Executive Offices: 115 BROIDWAY, NEW YORK.

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicago,

1 1 1 Water St., Pittsburgh, Pa.

FACTORY: JERSEY C|TY, N. J,

TftADE-/Vl[\K>

/^E0I5T£I\&D.

ForSOyearstliesuperiority of theGonda TradeMark Batteries has been recog-

nized all over the world In repeated triumphs over all competitors. Beware of

imitations. "When you buy a cell for Telephones, Call Bells, Electric Clocks, Gas
Lighting, Burglar Alarms, Medical Batteries, Etc., Etc., be sure that it is marked wiih

the word Gonda.

The LECLANCHE BATTERY CO., NEW YORK.



WESTERN ELECTRICIAN. December 20, 1890

THE NATIONAL TRANSFORMER SYSTEM

CONVERTER EFFICIENCIES.
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Transformer on Pole Showing National Safety Fuse Box.

COMPLETE

CENTRAL STATION EQUIPMENTS
FOR

LIGHT OR POWER
DI8TBIB ITTIOK.

OUR APPARATUS IS OF THE

HIGHEST EFFICIENCY,
MECHANICALLY AND ELECTRICALLY.

WE eCARANTKIi: IT» OFKRATION AMD

PROTECT OUR CUSTOMERS.

COMPLETE

DIRECT CURRENT SYSTEM
FOK

NATIONAL ELECTRIC MFC. CO., Eau Claire, Wis.
g»:e30. i: s:^uflL"V^, Oezx'l na:ax3.Asex>.

BAKER. BALCH & CO.. Gen'l Agts..

THOIVIAS WOLFE, Southwestern Agt..

LITTLE. Mcdonald & CO., Gen I Agts.,

METCALF, REEO & CO , Western Agts.,

CHAS. M.BLANCHARD, Agt.,

L. N. COX, Agt

,

Seattle, Washington.
Union Depot Hotel. Kansas City, Mo.
141 East Seneca St., Buffalo, N. Y.

1517 Larimer St.. Denver, Colo.

Girard Building, Philadelphia. Pa
16 FiHh St., S. E., Washington, D. C.

W. N. GRAY, Special Agt, - - Room 12, Chamber of Commerce, Cincinnati,

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., Tower BIdg , 50 Broadway, N. Y. City.

NATIONALELECTRICDEVELOPMENTCO., 314 California St., San Francisco, Cal.

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Agts., Winnipeg, Manitoba.

A. IRVINE, Agt., Emilie Building, St. Louis, Mo
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CENTRAL ELECTRIC CO.,
GENERAL DEALERS IN ELECTRICAL SUPPLIES,

INCLUDING

ELECTRICAL RAILROAD, TELEGRAPH, TELEPHONE AND
ELECTRIC LIGHT GOODS.

116 « lit FRANKLIN STREET, - - CHICAGO.

-"Sf^^S uSLZLEI a?l=LJs£-

-:foh.-

-.A.l»'X>-

IMPROVED CANDEE VIRES.
These Wires are so well known to the trade that convincing

arguments are not necessary. Everybody knows what they are.

Send your orders to us when you want the greatest Moisture and

Acid-proof, or the King of Weatherproof Wires.
.

CENTRAL ELECTRIC CO.,
IJ6 & 118 Franklin Street, CHICAGO.

Connected by Private Wire witii Postal-Telegraph Cable Company.
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Has that last lot of old

Lamps proven bad?

Then try

A NEW LAMP,

THE "A. B. C."
Long Life,

Good Light,

High Efficiency,

Any Candle-Power,

Made to fit any socket.

CONVERTERS
from 6 to 160 light capacity.

Sockets and Switches,

Fuse Wire,

Main ^ Branch Cut-outs,

Wire of all kinds.

Tin Shades, Class Shades,

Arc Lamps for

Incandescent Circuits,

Voltmeters, Ammeters.

ALEXANDER, BARNEY &CHAPIN,
TELEPHONE BUILDING,

20 Cortlandt Street, NEW YORK.

Heisler System Lonb Distance Series
INCANDESCENT ELECTRIC LIGHTING.

UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS.

''Awarded the Highest Distinction, a Gold Medal, by the International Jury
at the Universal JExposition, Farts, 1889."

Specially adapted for Street, Commercial, and General Illumination from Central Stations. Plant may be located

where power can be seoureJ cheapest, even It miles distant from the Lighting. Safety, Reliability, and Financial Success
fully demonstrated. Plan of Wiring the Simplest, Cbeap^st and most Efficient. Strictly Series. Noted for the Brilliancy

and Beauty of the Light. Lamps 10 to 100 Candle Power; Long Life without Blackening. Greatest Production of Candle
Power per Horse Power. Dynamo Self-Contaiaed acd Perfectly Automatic.

SEND FOB ClBCUIiAB. COBBESFONDENCE SOUCITED.

DREXEL BUILDING,
EI^ZSCTRIC IiIGHT CO.,

PHILADELPHIA, PA.

JOHN STEPHENSON CO.,
i_iis^n-E:o,

NEIAT YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.
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THE United States Ei-ectric lighting Co,,

(THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, Lessees.)

m m INMNDESCENT ISOLATED ElECTMC LIGHT FLINTS,

t

More than 1000 Plants in operation in Factories, Hotels,

Office BiiildingB, Theaters, Etc.

MOTORS-GENERATORS
Direct Current GEIfEIlATORS and MOTORS for aU purposes,

1-8 H. P. up to any po-wer required, and at any
required E. M. F.

Superior in Design and Worl^mansliip, and Dneqnaled in Efficiency.

Send for New U. S. Catalogues on Incandescent Lighting and Motors.

GENERAL OFFICES: EQUITABLE BUILDING, - - 120 BROADWAY, NEW YORK.

INCANDESCENT

To Fit any Socket.

Excelling all others in Life,
'

Maintenance of Candle-
Power and Efficiency.

THE BEST IS

General Electrical Supplies

of Superior
Designs and Finish-

LAMPS.
FROM 8 c. p. to ISO c. p., AND

ANY VOLTAGE.

Even Diffusion

of Light by
twisted filament.

THE CHEAPEST.

Send for our
CATALOGUE

of Aug. 1, 1890.

510-534 West 23d Street,

NEW YORK.
620 Atlantic Avenue,

BOSTON, MASS.
217 La Salle Street,

CHICAGO, ILL.
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ARC and INCANDESCENT
laolatea ICle<7trlo Llslit PlantR.

(THE I", f STSTKM.J

ELECTRIC MOTORS AND GENERATORS.

H. H.HUMPHREY, NT. Lift Bid?.. OMAHA,m
Contracting Electrical Enjtineer.

Fittsl)ur;liM iid Tool Co.,

H. H. HIPWELL, Prop.

Mfra. ol Electric Specialties ol Every Variety,

TOOLS, DIES, Etc.

202,20U206 Robinson St., . • Allegheny, Pa.

THE E. S. GREELEY tt CO.,
GENERAL ELECTRICAL SUPPLIES,

S and 7 DBT ST.. XEVr YORK.
ELECTRICAL MEASUREMENT '""^trated circular

Instruments and Batteries of "f '-""''" '"''

the Very Highest Grade, 1 '"'"P

(1 Prtdilon ud Cosnii:;. Qniliiy ud Finlil. the i

i

Novelties
Biit It tls Wnld.

1

1

upg„
Calftlogne of standard Teet iDBtmmeDte ! I .

farDlehed 4ipon ippllcacioD. li
Application.

MINIATURE INCANDESCENT LAMPS.

DUST-PROOF BELLS.
Kone GennlDe Without the Waaher.

Stanley $t Hall,
(Formerly HAZAZEK A STAKIiET,)

32 and 34 Frankfort St.,

PATENT

LEATHER BELTING

CHAS. A. SOHIEREN &; CO.,

Ran8 more Slack than
Unperforated Belts, hence
adapted to uneven power
of Electric BailMays and
for Electric Power in Gen-
eral.

PATENTEES AND SOLE MANUPACTDBEH8,

Also New York. Boston,

)

Fblladolphla. i 46 SOUTH CANAL ST., CHICAGO. ILL.

THE WESTON STANDARD

Voltmeters and Ammeters.
These instruments are the most

accurate, reliable and sensitive port-

able instruments ever ofEered. A
large variety of ranges to meet the

requirements of all kinds of work.

Send for llWrateil Catalope.

ABDBEBS

WESTON ELECTRICAL INSTRUMENT CO.,

114 & 116 William Street, Newark, N. J.

THE THING for Electric Railways. "CANVAS JACKET" FEEDER WIRES.
INDESTRUCTIBLE PATENT WOVEN INSULATION.

MORRAY OVERHEAD TROLLEY SWITCH.
POLES. POLES.

ELECTRIC
LIGHT SUPPLIES

ELECTRIC
RAILWAY.

CUSTOMERS REPORT:
''The Switch is a complete enccesB and we cannot see

where it can be improved. 'We have not had a trolley come
oS at the switch point or fall to take the right way.**

M 10. teripine cireiiini, THE ILLINOIS ELECTRIC MUTERHL CO., 339-341 Rookery BIdg., CHICAGO.

THETUBESOFTHEIMTFRIOR mMnillT^ IMftili ATiniM riO
ARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS.
A simple solution of the Wiring Problem for Public Buildings, Residences,

Factories. Station Work, Cars, Underground Feeders, and
in all places where Insulation Is required.

|K|Tr>mf||« nnkinillTnl InOorsea Oy the leading J<:iectriclans, Electric

IN IrKIIIK I.IINIIIII I \ -^
Light Companies, Wiring Contractors, Architects,

IlllklllUll UUIlUUilW( Builders and Board of Fire Underwriters.

UNDERGROUND CONOUITSl^nerHJgVsXfnf^^^^^^^^^^
For Catalog-ue, Price List a.n.d. O-eaeral IrLforro-atioa, Address

16 & 18 Broad St., New York.
Edw. H. Johnson. President.INTERIOR CONDUIT & INSULATION CO.,"

cx;-

PUSH-BUTTON

TORRINGTON, CONN.,
. AND

95 CHAMBERS STREET, NEW YORK.

THE TIME HAS PASSED
FOR LARGE AND UNSIGHTLY GOODS.

The trade demands small and
neat articles. The Paiste 5-

Amp. Switch is just the thing

with its 15 different styles of

caps. Diameter only 1 1-2 in.

yet will admit No. 10 wire.

^
W> H.T. PAISTE,

12tli and Market, - PHILADELPHIA, PA.

Cut 10 Amp. Sivitfli.— ;5 Amp., 1-2 Size.
Kept in Stock and for Sale by all

Fromlnetit Supply Houses.

CRARlfS MUNSON, nisr.

fBANKGMOSsfSECr &TREAS.

PiTTSBUf^'p^ . (#t^irir«iITViVS^ SanFrangisgo.

Ni|YoRK, V^itt^ I jTA New Orleans.

r 28.30.32.34 & 36. S. CANAL SI.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect

satisfaction.

GET THE BEST!

1 1 III'''

INSULATING COMPOUNDS,
RMATURE VARNISH,
NSULATINC TAPE.
SULATINC PAPERS,

MANUFACTURED ONLY BY

The Standard Paint Co.,
NEW TORK, N. T. 59 MAIDEN LANE.
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Electric Light Plant in the Midland Hotel,
Kansas City, Mo.

Kansas City is well lighted by electricity. In
addition to its central stations the city possesses
a large number of isolated plants. Many of

these have already been illustrated in the
Western Electrici.-\n. In the arcompanying
illustration is given a view of the electric light

plant in the Midland house in Kansas City.

There are two United States dynamos, each of

a capacity of 400 lights. Two Ide engines of

70-horse power each furnish the motive power.
Steam is generated in four John Davis tubular
boilers, each of 60-horse power capacity.

National Electric Light Association.

At the next convention of the National Elec
trie Light association at Providence, Feb 17
18 and 19, it is proposed
to hold an exhibition of

electrical apparatus and
appliances, especially

such as are used in the

business of furnishing

light and power. To
this exhibition all asso-

ciate members are earn-

estly requested to con-

tribute.

A suitable hall has

been secured opposite

the hotel, which will be

the association head-

quarters, and through
the courtesy of the Nar-
ragansett Electric Light-

ing company of Provi-

dence, all the electric

current necessary will be

provided. There will bt-

run into the hall three

circuits, viz.: An incan-

descent alternating cur-

rent converted to 50
volts; a 500 volt dirtLt

current from Thomsoi -

Houston generators; an
arc current of 6 8- 10

amperes.
There will be no charg-e

for space or current to

exhibitors who are asso-

ciate members of the as-

sociation. The installa-

tion and care of exhib-

its will of course be at the

ors.

It is suggested that as far as possible, efforts

be made to show the progress in the art, by
exhibiting the earlier forms of apparatus and
appliances, together with those embodying the

latest improvements.
The exhibition will open on Tuesday, Feb-

ruarj' 17th, and close on Thursday evening,
February 19th, and will be open day and evpn-

ing. Exhibits may be installed on the Saturday
and Monday previous, and removed on the fol-

lowing Friday.

It is expected that the exhibition will prove
very attractive to the Providence public, as well

as to the members of the association. To ex-

clude the street gamin element, a nominal ad-

mission fee, 25 cents, will be charged, but it is

intended to circulate complimentary invitations

freely among the representative business men
of the city, and exhibitors will be supplied with

as many complimentary tickets as they may de-

sire to distribute. Space is limited and will be
allotted in the order in which applications are
received. The following are members of the com
mittee on transportation and exhibits: C. H.
Earney, chairman, 20 Cortlandt street, New York;
Henry B. Cram, Boston; Van A. Thomas, Provi-
dence, R. I.; W. J. Hammer, New York; Geo. C.
Maynard, Washington, D. C; W. A. Kreidler,

Chicago, III, and Luke Lilley,.Cincinnati, O.

Chicago Board of Trade Quotations.

The bucket shops constitute the greatest
source of nuisance to the regular operators on
the Board of Trade in Chicago. When the
courts decided that the board, if it furnished
quotations at all must treat all-applicants alike,

it decided to abolish the service altogether.

This action has not disturbed the bucket shops

subscribers. The solution of the mystery is

very commonplace indeed.

Wisconsin Electric Club.
At the last meeting of the Wisconsin Electric

club, Milwaukee, it was voted that §50 be ap-
propriated for the purchase of additional books
for the library of the club. Recommendations
for books are requested from members to be
forwarded to the secretary, giving the author,
publisher and price. Members are also re-
quested to loan such works upon electrical or
allied subjects as they can spare. The pro-
posed amendment to the constitution, "That the
dues be reduced from twelve dollars to eight
dollars per year, commencing with the first of
February, 1891," will come up for consideration
at the first meeting in January.

At a meeting of the
Wisconsin Electric club
December 11 a paper
was read by Henr)- D.
Goodwin on recent im-
provements to theEdison
phonograph. The cut-

ting needle and knife
and the reproducing
needle are now made of

sapphire or diamond. A
single diaphragm of glass
is used, that being the
most satisfactory, al-

though diaphragms of

iron,steel, aluminum and
other substances answer
very well. The phono-
graph has been greatly
simplified, and is render-
ed very sensitive to deli-

cate sounds, by the new
sapphire needles and the
new cylinders. The ma-
chine is geared so that
the cylinder will hold a
longdictation. Themem-
bers were much enter-

tained at the close of the
reading by phonographic
reproductions of selec-

tions by Clauder's band.

ELECTRIC LIGHT PLANI I

expense of exhibit

1 UK M1I'L.\.\D liOTEL, KANSAS CITY,

materially. Within forty-eight hours after the

time that the board ceased giving out quotations

the outside commission merchants were securing
the board's prices with as complete accuracy
and dispatch as before. Within a minute of the

time that wheat is marked 70 on the board it is

so registered in all the bucket shops in Chicago
How this service has been conducted has been
a mystery at least until recently. It is now
stated that a regular bureau was organized for

running wires. The work was done by linemen
who, as their work was rather illegitimate, are

known as "guerillas." In utter disregard of all

city ordinances relating to stringing wires, they

would put such persons as were willing to pay
for the privilege into telegraphic communica-
tion with a central office from which quotations

were sent. This bureau was located in the im-

mediate vicinity of the board of trade. The
moment a price was determined in the board a

reporter noted it and rushed to the office

whence the information was flashed to all the

Reducing Aluminum.
The Hirsh Aluminum

MO- Plating compan)- of Chi-

cago was incorporated last week by Frank-
lin Babcock, Edward G. Fish and David H.
Wilson. This is the first practical step toward
testing the theories of Prof. Hirsh and giving
his "discovery" a fair trial. It will be remem-
bered that Prof. Hirsh recently announced that

he had developed a new process for reducing
aluminum surpassing in results the present
methods and so much more economical, that

competition would not be attempted. Despite
these somewhat extravagant assertions it was
not long before many capitalists became inter-

ested in the matter and, it is said, many were
induced to lend their names and money to the
project of developing the new process. Of
course the projectors of the enterprise are en-
thusiastic and predict wonderful results, and
those who have examined it appear thoroughly
confident of the ultimate success of the scheme.

The Newport. Tenn., Electric Light ^ Power company
has been incorporated.
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Trolley Wheel.

When electric street cars travel at the rate of

15 to 20 miles per hour the speed of the trolley

wheel is extremely rapid, and the wear on its

bearings is much greater than that on the elec-

tric contact surface of the wheel. It has been
a problem to construct a wheel that will run for

a long period of time without attention, and so

to arrange it that the wearing parts may be re-

placed at a slight cost.

The cut illustrates a wheel which was recent-

ly designed by Foree Bain. Chicago. The parts

Splicing Carbons.

The electric lighting company of Concord,
N. H , is using a device by means of which,

it is stated, a saving of 30 per cent, is effected in

the cost of arc lamp carbons. The trimmers

i

bring to the station all the short pieces of car-

bon collected on their daily rounds. These are

sorted and matched together, to form a carbon
about eight inches in length. These pieces are

placed in a machine which forms a dowel on
one piece and a socket in the other, and they
are cemented at the joints. The cement with

TROLLEY

may be described as follows: The bearing D
is made of rawhide, forced into a brass tube E.

This tube is made of a standard size and can be
replaced for a trifle. The bearin;j; is clamped
in place by means of three screws through the

two side flanges A. These flanges are made of

steel or hard bronze. The wheel turns on a

steel pin B, which is made stationary in the

harp. C is a wearing ring which is in contact

with the trolley wire. This ring can be re-

placed in a few moments and costs only 25

cents. Between this ring and the tube E is an

oil space A. \ small quantity of the lubricant

is placed in this reservoir and feeds to the pin

B, through the small hole, H, which are made
through tube E and the rawhide bearing D.
Springs are placed to bear on the sides of the

wheel and these make electric contact from the

harp to the wheel. The wheel is made to fit

any harp.

Chicago Electric Club Social.

The Chicago Electric club introduced an in-

novation at the meeting last Monday evening
when an informal social gathering took the

place of the regular meeting. The board of

managers had appointed Fred E. Degenhardt
and \V. J. Buckley a committee to provide a

programme for ihe evening's entertainment.

Their efforts proved eminently successful.

When Vice-President Badt called the meeting

to order, the change in the regular course of

the proceedings was announced. Messrs. De-

genhardt and Buckley assumed the positions of

chairman and secretary, and directed the enter-

tainment. During the evening excellent music

was discoursed by an orchestra. Prof. Broad-
foot gave several recitations which were fully

appreciated. Probably the most enjoyable

feature of the evening was the presentation of

a paper by Mr. Degenhardt, illustrated by Mr.
Buckley. The subject of the paper was "Elec-

tricity," and it was explained that it contained

"many well-known facts and other things." It

is scarcely necessary to say that there was a

radical tlejiarture from the well-worn path of

scientific exploration, but the subject was treated

in a masterly manner and "profusely illustra-

ted." Mr. Buckley's explanations tended to

increase the interest in the subject, and at the

conclusion several of the members engaged in

an interesting and at times animated discussion

over topics alluded to in the paper. The enter-

tainment was one of the most enjoyable the

club has thus far presented, and the "socials"

will no doubt prove an attractive feature of the

winter meetings.

A propo.ition 'o build an electric light plant for the city

of VVtldjn. N. C , is now under consideration.

which they are joined is heat-proof and is a

good conductor, so that there is no change in

light indicated when the joint is reached. The
spliced carbons are used only in the lower hold-

er. Carbons thus joined have been used by the

company over a year, and the process is con-

sidered entirely successful. N. P. Stevens, ma-
chinist, and \V. A. Richmond, who have patented

the cement and the forming machine are consid-

ering the advisability of putting the device on
the market.

Electric Railway at Rochester, N. Y.

The Rochester Railway company which con-

trols all the street railway lines of Rochester,

N. Y., is substituting electricity for animal pow-
er throughout its system. Considerable prog-

ress has been made in the work of reconstruct-

one of the vestibuled cars operated on the Lake
avenue line of the road. The car was con-
structed by the Gilbert Manufacturing company,
and as the illustration shows, it is unusually
handsome in design. The car is mounted on
the Peckham Cantilever trucks, which are de-

signed for heavy cars. The construction is such
that the trucks support the extreme ends of the

cars in order to prevent oscillat'on. Recent
improvements in the trucks consist in the con-

struction of the center side bars to facilitate the

removal of armatures, and the addition of track

cleaners, track brakes, compound rubber and
steel springs.

It is expected that three lines at least will be
in operation January 15, when the power house
will be completed.

Process of Making Metal Tubes by Elec-
tro-Deposition.

To reduce the cost of the manufacture of

tubes, cylinder.s, rings, etc., formed by electro-

lysis, is the object of this process. In carrying

out the improvement impure copper is cast into

a convenient size and shape to serve as anodes
in the depositing tank in which the electrodes

will be hung. The electrolyte in the tank should
be such that the impurities contained in the

anode are either practically insoluble or that

they shall, by secondary or other action or re-

action, be prevented from being electrically de-

posited at the cathode. For example, in a so-

lution of sulphate of copper containing free

sulphuric acid used with a copper anode con-

taining bismuth, antimony and tin or other

PROCESS OF MAKING TUBES IIY ELECTKO-DEl'OSlTrON.

foreign metals, on passing a current from the

anode through the solution, the copper of the

anode is converted into copper sulphate, which

is dissolved. The bismuth, antimony and tin

are principally left at the anode as sulphates

and oxysulphates of bismuth, antimony or tin,

ELECTRIC RAILWAY

ing the lines and the equipment of the power
house. The Short Electric Railway company
which secured the contract for equipping the
system with electrical apparatus, is furnishing

204 motor cars. Electric cars have been oper-

ated on the Lake avenue line for some time and
the work of construction on South avenue and
Monroe avenue is completed, but the power
house is not yet in readiness and the temporary
arrangement for furnishing current is not suffi-

cient to operate more than one line. When the

contract of the Short company is filled, 183 cars
now hauled by 849 horses will be dispensed
with, and 204 electric cars substituted.

In the accompanying rut is shown a view of

AT ROCHESTRR, N. V.

and eventually fall to the bottom of the tank.

A small quantity only is dissolved. This by
the action of the atmosphere on the bismuth,

antimony or tin in solution, is converted into

basic or oxy salts of these metals. The copper
will be deposited at the cathode and the other

foreign metals which may be combined with the

copper in the anode, such as gold, silver, lead

and sulphur, will fall to the bottom of the

tank. The core or other object to receive the

deposit is connected to the negative pole of the

dynamo and this cathode is placed in the tank,

as shown in the figure, and there kept revolving

during the whole time that the current is pass-

ing. During the time the core is in motion a
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burnishing implement is kept pressed against

the surface which is receiving the deposit.

In burnishing the surface of the deposited
article during the time at which the deposit is

going on in the tank, the mould or mandrel is

mounted in the tank on a shaft, as represented
in the figure. Upon the side of the bath are
mounted guides, and a traveler fitted with a
worm is provided so that the burnishers will run
to and fro over the article. The traveler has a
carrier attached, upon which is mounted the

burnishing-surfaces, such as agates, bloodstones,
flints, or glass having a highly polished surface
—that is, a non-conducting substance capable
of burnishing and which is not acted upon by
the electrolyte. This process is the invention

of F. £. Elmore, of Cockermouth, England.

The Wood Meter.

The meter illustrated in the cut belongs to

that class in which the current to be measured
is caused to heat intermittently a thermo-expan-
sible wire or strip. The current is automati-
cally switched around this strip when it has ex-

panded to a certain degree. The current is

again directed through the strip when the latter

has cooled. The successive heatings of the

thermic body are counted by a totalizing device

and indicate the amount of the current passed
through the meter.

The Wood meter contains two expansible
strips which are heated alternately. One is

cooling while the other is heating.

The device is illustrated in its most
improved form by tsvo views in Fig. i, but
will be better understood by first glancing over
Fig, 2. The arrangement of parts in Fig. 2

differs somewhat from that shown in Fig. i, but
the principle governing the action is the same.

Referring to the diagram, A and A are two
very thin metal strips or fine wires fastened at

their upper ends to unyielding supports .Sand 5,

and at their lower ends lo the headpiece or boss

WOOD METER.

of a lever B. This lever has a long arm which
terminates, as shown, in a fork. Beneath the
lever .5 is a spring C which pulls against the

knife-edge fulcrum of the lever in such a man-
ner as to stretch the strips A and A. The metal
strips ^,/4 constitute high-resistance conductors
for the electrical current, and are also thermo-
expansion devices. These strips by their differen-

tial expansion or contraction, impart motion to

the lever ^. Thus if an electric current of suffi-

cient volume be sent through one of the strips,

that strip will be heated by the current and will

expand. The strip not being heated will re-

main unchanged in length. The elongation of,

say, the strip on the left will relax the left-hand

short arm of the lever, so that the tension of

the spring C, acting against the middle of this

boss, will tilt the lever and carry its long arm
toward the left. The deflection of the lever

will be directly proportional to the elongation
of the strip heated by the current. It will be
noted that one strip is exposed to the same sur-

rounding temperature as the other. Whatever
is the expansion or contraction therefore due to

variations of external temperature both
strips are equally affected. One strip be-
comes a compensating thermo-expansible sup-
port for receiving the reaction of the lever. Now
if one strip expands to a certain elongation the
electric current is shunted through the second
strip and cut off from the first strip. The sec-
ond strip, therefore, will become heated by the

FIG. 2. WOOD METER.

passage of the current and the first strip will

simultaneously cool by radiation. The result-

ing expansion and contraction of the strips will

effect an oscillation of the lever £. In other

word.s, there will then result from these alterna-

tions in the path of the current, a back-and-
forth vibration of the lever £. This vibration

is utilized for imparting motion to a switch by
which the alternate shunting of the current is

effected. Since these vibrations of the lever B
occur with a frequency approximately propor-
tional to the varying strength of the curient,

they are utilized for the purpose of operating a
registering mechanism, which affords an ap-

proximately correct indication of the total cur-

rent which has traversed the instrument during
a certain time.

An essential feature of the meter is the switch
for effecting the necessary alternations in the

current. This device should be of the charac-

ter known as a "quick-action switch." That is,

one in which the first part of the throwing move-
ment, in either direction, is employed to store

up power, and this power, at the end of the

movement is made effective to suddenly make
or break the electrical connection. Such
switches operate usually either by gravity or by
the tension of a spring. The switch employed
in this meter is one of the simplest forms of

quick-action switches. It consists of a tilting

lever, having laterally-extending arms and ter-

minating in fingers arranged to dip alternately

in two mercury cups. The lever is pivoted on
a knife-edge and has an upwardly projecting

arm carrying a weight. The lever may tilt to

either side between stops. When tilted, one of

its fingers is immersed in a mercury cup, while

the other finger is lifted entirely out of its cup.

Volta's Poverty.

In the discussion of Edward P. Thompson's
paper on "How to Make Great Inventions" at the

late meeting of the New York Electrical society,

W. J. Hammer spoke of the encouragement
which could be derived by young and struggling

inventors from a study of the life and experience

of some of the prominent inventors of the day.

He referred to the obstacles encountered by
Morse, Bell, Edison, Weston, Brush and others.

In connection with a remark made by the lec-

turer that in the various classes of inventor?,

there are those who, while receiving practically

no financial benefit from their work, have
achieved undying fame, Mr. Hammer quoted
the instance of Alexander A^'olta, who died in

great poverty. Mr. Hammer at the same time
submitted for the inspection of the members of

the society, a photographic facsimile of a doc-

ument of historical interest which he had just
received from Italy. This was a declaration
made by Volta in support of an application he
had made for a pension from the Austrian gov-
ernment. The translation reads as follows:

"I, the undersigned, declare under my solemn
oath that I do not possess other revenue or pen-
sion from the state outside of that which I re-

ceive as a member of the Institute of Arts and
Sciences.

"Como, July 2, 1820.

"(Signed): Alessandro Volt.a."
Mr. Hammer stated that action on this appli-

cation was delayed by the Austrian government,
and in the meantime, Volta died. At the date
of this document Como, as well as the whole of
Lombardy, was under the Austrian rule.

Multi-Carbon Arc Lamp.
The accompanying cut illustrates diagram-

matically one of the latest attempts at the pro-
duction of an arc lamp which will burn for a
long time after one trimming. The reader is

left to judge for himself as to the practicability

of the mechanism.
The object of the invention is to provide for

the successive burning of four or five pairs of
carbon pencils.

As is shown clearly in the cut, the positive

and negative carbons are arranged to project
radially from two hubs in such a manner that
two sticks will operate together at onetime. On
each hub is a gear wheel. These wheels inter-

rnesh with each other, and also with a pinion

which moves a vertical rack-bar.

The rack-bar as it descends rotates the gear-
wheels through the medium of the pinion so as

to move the carbon pencils toward each other
until their points come into contact. As soon
as the circuit is completed by contact of the
carbon points a current passes through the

small electro-magnet shown at the right in the

cut. A plunger in this solenoid is connected to

MlLTl-CARBON ARC LAMP.

a plate beneath which is guided in its vertical

movements by pins. The plunger and plate

are moved away from the solenoid when demag-
netized, by a spring surrounding the plunger.

On the end of the plate adjacent to the rack-

bar are pivoted arms having fingers adapted to

engage pins arranged alternately on opposite
sides of the rack-bar. These fingers are pro-

vided with weights adapted to swing the fingers

forward to the left, so that their ends may rest

upon an inclined abutment or fulcrum. By the

magnetization of the solenoid the finger, whose
forward end rests upon the abutment and is also

beneath a pin on the rack-bar is raised. This ac-

tion moves the points of the carbons slightly

apart, so asto form an arc between them. As the

plate or armature above referred to moves up
as described, the point of the finger slides down
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the inclined face of llie abulmeiU, and at the end

of the upward movement of the plate armature
moves entirely off from the abutment and is

held away from it by the weight of the rack-bar.

Simultaneous with the release of the rack-bar

from this finger an escapement is brought into

engagement with the pinion by the magnetiza-

tion of the large electro-magnet at the left.

This escapement is intended to regulate the

speed of the pinion as propelled by the weight

of the rack-bar. 'The upward movement of the

armature of the small solenoid raises a second

finger at the back of the rack-bar so that its

forward end will be above the abutment. This
swings the finger forward, so that, when the

plate descends.as it will when the carbon points

are separated, the current being cut out from
the solenoid at that lime, the front end of the

War on Forest Bugs
It is not the largu or ferocious animals, but

the smallest and most insignificant of the ani-

mal kingdom that challenge the skill of the

scientist and the patience of the agriculturist.

The cut which is reproduced from Uvhcr
Land iinJ Alccr, shows the deplorable remains

of a once beautiful park near Munich, ISavaria

and the electric contrivance for destroying the

countless myriads of insects, whose war of de-

struction has not left a leaf on the branches of

the magnificent trees. This little insect is known
in Kurope as the nun on account of the peculiar

shading of white and black imbrications on its

wings. Like all insects of the genus papilio to

which it belongs, it is very destructive during
its caterpillar state. The insects appear in such
swarms that all altempts to destroy them have

finger will rest upon the abutment and the sec-

ond finger will be in readiness to engage a pin

on the rear side of the rack-bar.

As soon as the carbon points have burned a

certain distance apart the large magnet is de-

magnetized and its armature drops. The pinion
can then revolve freely until one of the pins on
the rear side of the rack-bar engages its finger.

The jiins are set along the bar in such positions

that when they engage either of the fingers the
carbons will be in contact.

The inventor of this limp is W. B. Hender-
son, Pittsburg, I'a.

The Wisconsin Telephone company will e.xlend its under-
ground work from Jefferson and Wisconsin streets, Mil-
waukee, east to the lake, about 1,500 feet, thu=; removing:
all the poles and overhead wires from Wisconsin street

This line consists of 200 wires on 45 and 50-loot poles and
its removal will greatly improve the street. This
change was necessary on account of the noise from the
Becker electric street railway which parallels the line.

I OREST IfUC.S.

proved unavailing. Fires were lighted, but,

flames and smoke produced no result. Large
•heets of cotton cloth soaked in adhesive glue,

resembling huge sheets of sticky fly-paper were
stretched from tree to tree, but no relief was
found. Regiinents of school children proclaimed
holy war on the bugs, and were paid a few pen-
nies for each bucketful of caterpillars, but hos-

tilities soon ceased for the reason, doubtless,
that a continuance would have bankrupted the

city treasury.

h'Jectric light was finally utilized. The meta-
morphoses of the caterpillar had taken place,

the little winged nun was flying from branch to

branch looking for a place to deposit eggs.

A rough framework was built with a large elec-

tric projector at the top. At the same point

was a powerful exhaust fan operated by a motor
leading to a kind of grinding mill. The insects,

attracted by the light, \vou)d be dra\yn by the

draft into a passage leading them down to

death and mutilation in the grinder.

In some parts of Northern Europe afflicted

by similar plagues, ingenuity has gone still

further in utilizing the crushed insects. The
mass is mi.xed with flour and water, and is baked
and used for feeding poultry. "Incst sua valeo

pa > vis."

Chicago Electric Club Parties.

The Chicago Electric club proposes to give
during the winter a series of four parties, the

first of which will take place December 26th.

Kinsley's ball room, adjoining the club rooms
has been secured, and Pound's full orchestra will

furnish music. The price of tickets for the

four parties will be $5, and each member has

the privilege of extending an invitation to a

friend. The committee in charge consists of

Ale.K. Kempt, F. E. Degenhardt, and W. J.,

Buckley.

Pulley with Variable Diameter.

It is frequently desirable in testing machines
to vary the sizes of pulleys. This is ordinarily

accomplished by means of cone pulleys or e.xtra

pulleys. The use of the cone presents certain

disadvantages, especially in the case of wide
belts. In the cut is represented a pulley so con-
structed that the diameter may be varied at will

within certain limits. The design is that of M.
Albaret of the Paris machine testing station.

The pulley was constructed for use in that sta-

tion.

The device consists of two circular plates, one
of which is attached permanently to the shaft.

PULLEY WITH VARIABLE DIAMETER.

The other is removable, but held in place by
bolts. On the inner sides of the plates are cut

concentric grooves, as the cut shows. To form
a pulley of the desired diameter the removable
plate is taken off, stout bands of steel are

slipped into the grooves and are held in place

temporarily by the strap AB, with an adjusting

screw. The plate is then bolted in position,

and the pulley is ready for use. The cut is re-

produced from La Nature.

Electric Light Plant in the Masonic Tem-
ple, Chicago.

Among the numerous projects under way in

Chicago at the present time there are few which
command greater attention than the Masonic
Temple, the corner stone of which was laid re-

cently. It is proposed to push this building to

an early completion and as it will be one of the

.ajreatest structures in the country, it is needless
to say the undertaking will be one of vast pro-

portions.

It is proposed to light the building through-
out by electricity and an isolated plant will be
installed. Last week bids were received for this

installation. It is proposed to introduce 7,000

incandescent lights. Six dynamos will be in-

stalled and three 225-horse power engines will

drive them. It is also proposed to use electric

motors to a considerable e.xtent for operating

elevators, ventilating fans, and for many other

purposes.

Frank Lott, an electrical engineer in charge of a Lon-
don electric light station in a recent communication to the

electrical pipers of London, calls attention to a statement

made by I\Ir. Mordey, in which the latter expressed the

opinion that incandescent lamps on a series system would
be shorter lived than those in a multiple arc system. Mr,
Lott speaks of a lamp that has been used on a series

system for more than three years and has been having
over 10,000 hours, and is still in good condition.
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Regulator for Dynamos and Motors.

The illustration represents a regulator in

which the armature core is designed to shift

automatically in accordance with the lead of the

armature, always taking up its position with its

poles in the strongest part of the field. It is

designed that the brushes shall be held to the

point of the least sparking, and the adjustment
of the brushes effected automatically by every

change of load upon the dynamo or motor. The
device has been invented be Fremont J. Cleaver,

electrician of the Second Avenue Electric Power
Railroad company, Pittsburg, Pa., and George
Fassold of the same city. The armature has

circular end pieces mounted on tubular shafts,

and to these end pieces is secured a hollow

cylinder of non-magnetic material, wound with

the conductor in the usual way, as shown in the

broken-away portion of the main view in the

illustration, the terminals of the coil being con

nected with the commutator cylinder.

Upon the central shaft, and loosel)' fitting the

hollow cylinder, is an armature core consisting

of the segment of a cylinder of iron having con-

cave sides, as shown in the small view. The

REGULATOR FOR DYNAMOS AND MOTORS

central shaft is prolonged beyond the tubular

armature shafts, iihe ends of the central shaft

being supported on pointed screws in yokes
attached to the supports of the journal boxes of

the tubular shafts. To the central shaft at its

commutator end is secured a cross arm of .n-

sulating material in which are held rods carrying

the commutator brushes. The cross arm also

carries metallic contact plates which are elec-

trically connected with the rods, which touch
curved bars that receive the current from the

brushes. The curved bars have binding posts

for receiving the conducting wires leading from
the dynamo. On the end of the central shaft

opposite that carrying the cross arm is attached

one end of a spiral spring attached by its other

end to the yoke, to oppose the pull of the

armature on the segmental core, and to return

the core and the brushes to their original posi-

tion when the machine is idle, so that the brushes

will always occupy the same position relative to

the segmental core. The cut is reproduced
from the Scientific American.

Miner's Lamp.
A French writer contributes the following to the Colliery

Guardian: "Further experiments recently made at St.

Etienne have clearly demonstrated that fire damp in its

most sensitive state—that is, mi.xed with air in the propor-

tion which gives the highest degree of inflammability

—

cannot be ignited by a spark from the pick. The sparks

in this instance were struck from hard iron ore—carbonate

of iron. The recent explosions at St. Etienne have again
directed attention to electricity as the only safe means of

lighting the fiery workings. The 'Stella' electric safety

lamp, tried sometime ago at the Anzin coUeries; and since

improved in construction, is much talked about. It is to

be hoped that this problem of a practicable electric safety-

lamp will soon be solved. The matter is worthy the atten-

tion of inventors, but for those who are not practically

auquainted with the conditions of mining it is sheer waste
of time to meddle with it."

The railway department of the Chicago office of the

Thomson-Houston Electric company reports the follow-

ing statement in regard to the business done from January
I to November 30, 1S90: Number of contracts, 64; num-
ber of generators, 74: number of motors, 647; horse power
of motors, 9,940; horse power of generators, 6,130.

Installing Interior Conduits.
In installing the interior conduit system the

greatest labor is expended upon the joints and
couplings. The methods heretofore employed
by the Interior Conduit Insllation company
of New York for making joints have been
found satisfactory, but in order to insure perfect

work great care fiad to be exercised on the part

of the workman. In order to obviate the neces-

sity for this extreme caution a new form of

coupling. Fig. i, has been introduced.

The new joint will make unnecessary the use

of the threading tool, threaded coupling and
cementing compound. The sleeve is made of

soft galvanized iron and being of a slightly

larger diameter than the tube itself, fits snugly

FIG. I. INTEEIOR CONDUITS.

upon it. The tool, Fig. 2, made in the form of

a pair of pliers, serves to press the two slight

corrugations upon the outside of the halves of

the sleeve and into the body of the tube, but in so

doing does not in the least injure the latter or

alter its internal diameter at that point. Joints

so made, it is stated, are impervious to moist-

ure and have great strength.

By the new method joints may be made upon
the floor or bench, and the lengths of the tubing

lifted with safety to the wall or ceiling without

fear of straining or opening the joints.

Electric Light and Photography.
Francis A. Cameron of New York, while in

Chicago a few days ago, spoke of the use of

electric light in photography, as follows: "Elec-

tricity is being brought more and more into in-

timate connection with photography. It is now
used in lighting studios and for securing artistic

effects of light and shade. In order to avoid

black, hard shadows the light is projected onto

a sheet of alabaster and thence on the subject.

The result is soft and exquisite in tone. The
electric light is also used for printing, for en-

largement, for balloon and kite photography.
In aerial photography the camera is attached to a

kite. When the desired height has been reached
the exposure is made by electricity, and pic-

tures are thus secured which it would be im-

possible to obtain by any other means."

Electric Railways for Chicago.
Two ordinances were introduced in the Chi-

cago city council last week granting the Calu-

met Electric Street Railway company the right

to construct two new lines. The route indicated

by the first ordinance is from the intersection of

Cottage Grove avenue and Ninety-third street,

west on Ninety-third street extended, to South
Park avenue extended, south on South Park
Avenue extended, to Ninety-fifth street and

Cottage Grove avenue and south on Cottage
Grove avenue to Ninety-fifth street. Ordi-
nances are now pending for electric car lines on
Ninety-fifth, Ninety-ninth, One Hundred and
Eleventh and One Hundred and Fifteenth

streets, from State street east to the east line of

Cottage Grove avenue, and thence into Pullman
territory.

Th3 Reynier Elastic Accumulator.
In the original storage battery designed by

Emile Reynier of Paris, each cell was contained
in a varnished sheet iron vessel lined with India
rubber. A cell was composed of two positives

and one negative,separated by sheets of porous
silica. The two end sheets were fluted to in-

crease the space available for the electrolyte.

The quantity of the liquid was,however, small.

In the latest type of cell M. Reynier uses con-

Jl taining vessels of pure lead,the necessary flexi-

bility being obtained by surrounding the lead
cell with an expansible corrugated case. A

number of cells are connected in series, and are

placed between two rigid end pieces drawn
tightly together by strong springs. This ar-

rangement gives the active material considera-
ble arcificfial elasticity, and through its use, it is

claimed, a high rate of discharge is obtained.

The expansions and contractions of the plates

take place freely, it is stated, without disinte-

gration, owing to the action of the springs.

There is a difference in length of as much as 6

REYNIER ELASTIC ACCUMULATOR.

per cent, between a completely discharged and
a fully charged battery. The active material

being constantly under pressure, there is no
need for heavy grid- like supports. As the

plates and the cells are held together in this

elastic manner, they are able to withstand se-

vere shocks, and are on this account peculiarly

suited to the exigencies of traction work.

The cut represents a storage battery of the

latest type. It consists of 16 cells mounted be-

tween end-pieces of hard wood, strengthened

by iron bands. The following are some figures

relating to this particular type of storage bat-

tery:

E. M. F. (full) 3^ volts

E. M. F. (at terminals) 28 volts

FIG. 2. INTERIOR CONDUITS.

thence west on Ninety-fifth street to Stewart

avenue. One of the two tracks must be com-
pleted on all the streets within one year from
the date of the passage of the ordinance. The
company already has a franchise on Ninety-

third street from Harbor avenue, in South Chi-

cago, to Cottage Grove avenue. The cars are

running as far west as Stony Island avenue and
the work on the extension to Cottage Grove
avenue is progressing.

The route in the second ordinance is from
the intersection of Seventy-ninth street and
Cottage Grove avenue, south on Cottage Grove
avenue to Eighty-seventh street; beginning al-

so at the intersection of Ninety-third street and

Discharging current 3 to 6 amperes.
Average available energy 150 watts.

Capacity 30 ampere-hours.
Work (available) 740 watt-hours.

{Length 16"

Breadth 12"

Height 12"

Total space occupied (less than),,,, 1.5 cubic feet.

Total weight I lolbs.

Weight per watt-hour 151b.

Watt-hours per lb. of cell complete. 6.73
Volume per watt-hour 3 cubic inches.

It may be added that the figures for the total

weight and total volume include everything.

The battery is very solidly constructed with the

view of its employment in electric tramway and
similar work.
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At the last meeting of tlie New York Electri-

cal society Edward P. Thompson discussed the

subject, "How to Make Great Inventions, or the
Science and the Art of Inventing." An abstract

is presented elsewhere. The topic was handled
in a most entertaining manner, and the article

is well worthy a careful perusal.

Savixo in the matter of details should be the
motto of the central station man. There was a
time when he could "waste" and still "want not,"

but that day is passed and competition row makes
necessary the strictest economy at every point.

For an illustration of what may be done in this

direction the reader is referred to another col-

umn. Under the heading "Splicing Carbons"
there is a sug.ijestion well worth the attention
of any arc light station manager. The careful

observer interested in central station affairs has,

doubtless, often noticed the bits of arc light car-

bons thrown away by trimmers. In the article to

which we have made reference a plan is pre-

sented by which these apparently useless pieces

may be united and made fit for service as nega-
tive carbons. Perhaps the method has been
employed before, but it is not practiced to any
e.xtent. We do not see why it should not be
the means of a considerable saving.

It will be noticed by the letter from Minneap-
olis this week that the electric cars between
that city and St. Paul are now in operation.

They come into direct competition with the

steam car lines and, as the fare is much lower,

the electric route is causing a great decrease in

patronage on the former lines. Our correspond-

ent predicts that the tendency of the introduc-

tion of cheap means of communication will be
to restore harmonious relations between the

belligerent twin cities.

The committee on exhibits of the National
Electric Light association has issued a circular

calling attention to the electrical exhibition at

the Providence convention, February 17, 18 and
19. The substance of the committee's an-

nouncement is given in another column. It is

proposed to make the exhibition one of more
than ordinary interest, and for that reason man-
ufacturers are requested to send apparatus

used in the early days of electric lighting, as

well as their most modern machinery.

The question of municipal control of electric

light plants which has been agitated in Chicago
during the last few years will soon be brought
to an issue. Mayor Cregier and his associates

will ask the legislature at Springfield to pass an
act giving the city the power to go into the

electric light business in competition with Chi-

cago capital. Until the bill is prepared and
ready for presentation it is probable little will

be said about it by the promoters of the scheme.
A discussion of the proposed measure would
only disclose the injustice of the proposition.

But the legislature which will meet at Spring-

field this winter will contain men whose reputa-

tion for fair dealing and honesty is not above
suspicion. If a'l effort is not made, therefore, to

arouse the people to a realization of the injus-

tice threatened, these men may endeavor to

destroy the enterprises which the proposed bill

attacks. The defense of the electric lighting

interests rightfully belongs to the State associa-

tion organized over a year ago. The members
of this body throughout the state should use

their influence with the representatives from
their districts to defeat the proposed measure.

Master Workman Powderlv is quoted by
one of last week's daily papers as saying that

the introduction of electrical appliances and oth-

er labor-saving machinery was defrauding labor-

ing men of the right to work. With reference

to electrical machinery, Powderly is reported

as declaring that "capitalists in their greed had
even cornered God's wrath and compelled it to

do their bidding." Such talk relative to labor-

saving machinery in general, is of course twad-
dle, but when this agitator begins to particular-

ize and attempts to demonstrate that the intro-

duction of electricity is something akin to a

curse, he becomes ridiculous. Powderly's
words, if he was correctly quoted, do not merit

comment. A few questions might be put to

him, though. If every electric light, both in-

candescent and arc, were to be extinguished to-

night and remain so, would the price paid for

any class of labor increase, and would a single

workman be benefited? We need not point out

to Mr. Powderly that as a result, a number
of large factories employing thousands of men
might be shut down. Then again, would the

health of the closely housed workman improve
on his return to the bench under the gas-jet and
smoky torch? Mr. Powderly claims, we be-

lieve, to have worked in the shops, but we fear

his memory may be treacherous, so let him ask

the man working overtime or the habitual night

worker, whether the artisan has suffered in this

direction from the cornering of "God's wrath"

by the greedy capitalists. It is to be presumed
that Mr. Powderly would malign the electric

motor. As he is the champion of the oppressed,,

doubtless the mule and the horse will come be-

neath his sheltering wing. Think of the vast

numbers of these patient animals now out of

employment! Think too that this number is

constantly on ihe increase, as is the number of

men employed in developing the usurper. We
might fill a column pointing out where electri-

cal devices have not only been the direct means
of increasing the general health, comfort and
safety of the working man, but also where their

introduction has given work to many an idle

hand. Mr. Powderly should think a little be-

fore assailing an agent whose use is now uni-

versally acknowledged to be a boon to mankind.

Chicagoans who spent the summers of 1889
and 1890 in the city might with reason feel that

there was a time when the electric arc lamp
could be called a nuisance. Night after night

the brilliant white light from the lamps on the

streets of Chicago was the means of attracting

vast swarms of bugs which filled the lamp
globes and covered the pavements. Where these

little insects came from it was difficult to say,

but one thing was certain: They were a nuis-

ance, and the electric light brought ihem togeth-

er in greater numbers. With this in mind Chi-

cagoans will find interesting reading in the

present issue. In the article entitled "War on
Forest Bugs," an account is given as to the

novel manner in which the electric arc lamp is

employed in Bavaria to attract forest bugs to

destruction. A beautiful park near Munich,
Bavaria, has suffered from the depredations of

a little insect called the "nun." The pests

swarmed over the trees, stripped them of their

foliage and all efforts to check the work of de-

struction seemed unavailing. At last a scheme
in which the electric light was employed, was
hit upon . A large arc lamp and reflector wvre
set up in the forest. The lamp was located at

or near the mouth of an opening leading from a

powerful exhaust fan. This fan discharged in-

to a grinding mill. This tells the story. The
Bavarian bugs are as partial to the arc light as

are the Chicago sand flies, but the fate of the

former is a sad one. Attracted by the light the

insects approach, are caught in the air current

to the fan and in a few moments, as the story

goes, they enter "a passage leading them down
to death and mutilation in the grinder."

An article which appears in this issue on the

"Electrical Department of the World's Fair," is

a strong plea against dilatory tactics. From
the start it has been evident to a careful reader

of the daily reports that those at the head of

the great enterprise, have, apparently, but a

vague idea as to what will constitute the elec-

trical exhibit. There will be an electrical ex-

h bit, we are told, and one commissioner has

made the startling suggestion that electricity be
utilized for power transmission. As far as one
can see though, this is the extent of the efforts

made up to the present time. Before an effi-

cient move can be made there must necessarily

be an organization of this particular department
and when this organization shall take place

seems now to be the question. Why the work
should be allowed to rest for another year we
fail to see. There is everything against a de-

lay. As the writer in the article referred to

states most forcibly, foreign manufacturers are

not going to "tumble over each other" in their

anxiety to make electrical exhibits at an Amer-
ican exposition. With their inborn conser-

vatism and a thorough appreciation of our

treatment of them as exemplified in the passage

of the McKinley bill, it is to be feared that

some persuasion will have to be exercised. It

lies with the directory to start the ball rolling.

It is safe to say that there will be but little in-

terest displayed on this side of the water

either, until the fraternity sees that an organ-

ization has been made, and an executive head
appointed. Those who have had experience in

exposition work know only too well what
procrastinators exhibitors are, and on this

account they, as well as the foreign manu-
facturers, should be subject as early as possible

to the "prodding" process. Organization and
persuasion take time, and the best thing we can

do is to start immediately with the work.
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Water Rheostat.

The water rheostat shown in the cut is used

by the Societe Pour la Transmission de la Force

par I'Electricite of Paris in recent installations.

The containing vessel is wood which is lined

with thick gutta percha. The bo.x rests on in-

sulators F, F. The electrodes A, and B, are

WA'IER RHEOSTAT.

made of sheet iron; the former is made of three

plates and the latter of two. To the movable
electrode B, is attached a counterweight as

shown in the cut. This is heavier than the elec-

trode and tends thus to raise it out of the water.

The rheostat is operated by means of the gear-

ing shown at the left. When the two electrodes

are brought together a spring operates to force

them into firm contact.

Luscomb's Trolley Wire Hanger.

Overhead electric railway conductors are now
commonly secured by solder to the insulators.

The operation of soldering and also the action

of the solder itself, tend to diminish the

strength of the conductor and is otherwise un-

desirable. When the conductor is soldered to

the insulator, it is difficult to detach it, and this

is also inconvenient and expensive. The con-

ductors are sometimes secured in place by
clamping devices; but where these devices en-

circle the conductor or project below it, and so

offer an obstruction to the passage of the trolley,

they are objectionable.

The hanger illustrated in the cuts was de-

signed with the view of overcoming these ob-

jections. The device might be called a clamp-

ing insulator. Its construction will be under-

stood by reference to the lettered parts in the

illustrations: C is a rod of metal shaped as

FIGS I AND 2. LUSCOMB S TROLLEY WIRE HANGER.

shown, and with its enlarged- end split so that

the two halves will form a clamp for the trolley

wire. The ends of the clamp are shaped to

embrace the c nductor without entirely encir-

cling and thus forming an obstruction to the

passage of the trolley wheel That portion of

the rod C which adjoins the clamping-jaws is

conical, so that as the beveled collar G is

crowded down on the enlarged portion of the

rod, the clamps are forced together and made
to hold securely the conductor. The insulating

material M is placed on the rod and above it is

placed a nut N. By screwing down the nut the

collar G may be crowded down and the clamps

set on the conductor. A metal washer is placed

between the nut and the insulating material.

The unscrewing of the nut enables the collar to

be moved back from the conical portion of the

rod C and the clamps released. As will be
clear, instead of the nut and collar for closing

the clamp, a simple nut may be employed, the

conical portion of the rod C being threaded and
the nut being of a shape to correspond as shown
in Fig. 3. The jaws of the rod C are so curved
and thinned down, as shown in Figs, i and 2,

that they partially encircle and clamp the con-

ductor, but at the same time offering no ob-

struction to the passage of the trolley.

H. H. Luscomb, Boston, Mass., is the inven-

tor of this hanger.

English Postmaster-General on Elec-

trical Engineering.

Among the speakers at the recent banquet of the Lon-
don Institution of Electrical Engineers was H. C Raikes,

the English po;ttnaster-general. In responding to the

toast "Her Majesrty's Ministers," he said;

"It is no doubt a fact that the department which I am
called on to preside over has closer relations with electrical

engineering than perhaps any other of the great depart-

ments of the state. It is not necessary that I should re-

fer in detail to the enormous amount of telegraphic busi-

ness which has grown up in the 19 years during which the

department of the postofflce has been charged with its ad
ministration in this country. But it is probably interesting

to know that in that time the number of telegrams has

grown from 10,000,000 in 1S71 to 62,500 coo in 18S9. that

is to say, it has septupled in the course of those iS years.

You will easily understand how important it is for our de-

partment to be all conrant with all the latest developments
of electrical science and the wonders of electrical skill-

"But it is not the postoffice alone of government depart-

ments which has relations with electrical engineering.

those words anything like the sense in which they were
used in the preceding generation."

FIG 3. LUSCOMB S TROLLEY WIRE HANGER.

Second to the postoffice, if indeed second, is the Board of

Trade in relation to your science. The Board of Trade
has special charge of lighthouses, and the Board of Trade
has had the oppcrtunity of testing and of specially utilizing

more than one of the considerable discoveries of your presi-

dent in that branch of electric science. We can only re-

gret that in the neighboring country of Spain, on whose
shores that terrible catastrophe happened the other day,

there is not, so far as I am aware, either a Board of Trade
or an Institution of Electrical Engineers If they had the
advantages which we possess, we might hope and believe

that the lights at Cape Villano might have been in such a
state as to prevent the loss of that good ship and of those
brave lives that went down into the deep. The Board of

Trade is not only interested in lighthouses, but also in the

great question of electric lighting. T know that a great

many gentlemen, and perhaps a majority of those present,

are of opinion that electric lighting has been unduly ar-

rested by the jealousy of Parliament, or of departments of

the government. I understand that feeling, but I do not
share it When you have a young science, it is desirable to

give that science time to feel its feet, and in some way ap-
preciate what it can do before you rush headlong into em-
ploying it. I cannot but think that Parliament has been
wise in holding its hand for some years before taking any
decisive steps for licensing and extending the use of the

electric light because it has no doubt given time for exper-

iments to greatly improve the science and to secure for the
public, now that they are beginnin . to make use of it, a
very much better article in the way of electric light than
they would have done had they rushed blindly into it eight

or ten years ago The Board of Trade has another con-
nection with electrical engineering—with respect to elec-

tricity as a motive force. The recent opening of the new
subterranean railway in South London has given us all an
opportunity of testing, by actual experience, how this most
interesting experiment will work, and it will be the special

duty of the Board of Trade to keep its eyes open, to study
the working of the new system, and report upon it in an
independent way, which will enable the public generally to

judge for themselves how far that experiment may be imi-

tated elsewhere. Then the Admiralty has its relations

with electrical engineering, because day by day it is becom-
ing more and more necessary to have recourse to electricity

in handling those great monsters of the deep, which are

the fighting ships of our day, and are so ponderous and
unwieldy, that ordinary skill might be powerless to handle
them. The War Office, too. as you know, is also depend-
ent on electrical engineering, for no man nowadays could
take the field for a campaign unless he had obtained the

best means for the supply of information, both from the

front to headquarters and from headquarters to the front.

Therefore you will see all those departments of the state

are separately very much beholden to the electrical engi-

neers. It is almost impossible, in dealing with the opera

tions of a body like this, to over-estimate the enormous
changes which through your instrumentality are affecting

our daily life. I am not going to say, as I believe some
enthusiasts say, that you have actually annihilated time and
space, but you have so far modified time and space that it

is impossible for those who live in this day to attach to

Electrical Department of the World's
Fair.

BV E.XPOSITION.

The committee on electricity of the World's
Columbian E.\position is now considering the

question, it is reported, whether it is advisable

to organize the electrical department at once,or

to defer the organization for at least a year.

The matter assuredly is one which concerns
every electrical worker in the country. Unless
the writer is greatly mistaken, the fraternity at

large is greatly interested in the electrical sec-

tion of the World's Fair, and hopes to see it

truly representative of the great advancement
achieved within the last few years. To be rep-

resentative it must cocnprehend not only exhib-
its showing what has been accomplished in

America, but displays illustrating the work of

foreign nations. The foreign exhibit should
not be made on a small scale; it should include

comprehensive displays from a large number of

countries.

An extraordinary amount of preliminary work
is a condition precedent to a successful exhibit

partaking of an international character. This
preparatory labor will require a deal of patience

and a deal of time. Foreign manufacturers are

not going to tumble over each other in their

anxiety to make electrical exhibits. They nat-'

urally are conservative, and if they once pos-

sessed any enthusiacm on the subject, their

ardor was somewhat dampened by European
discussion of the McKinley bill.

As we said, they are conservative, and in ad-

dition they are indifferent. An incident will

perhaps emphasize the fact. An officer in one
of the largest of European electrical concerns

—

no confidence is betrayed when it is stated that

the company was the Allgemeine Electricitsts

Gesellschaft of Berlin—was asked by the writer

if his company proposed to be represented at

the fair. He said be did not know, but his

manner suggested the most profound and start-

ling indifference to the World's Fair and the

electrical department. He said his company
would make an extensive exhibit at the electri-

cal exposition at Frankfort-on-the-Main, but as

for Chicago, he knew nothing about its fair,

and he cared less. This was an expression of

opinion from a foreigner who had visited this

country several times, could speak its language
and, what is still more important, he had quite

a large sum of money invested in electrical in-

dustries in the United States.

If he was indifferent to such an extent his

brethren are probably not over-enthusiastic.

The English and French manufacturers and in-

ventors are more favorably disposed toward the

fair, but their interest is not extraordinarly in-

tense.

To overcome this indifference among foreign

manufacturers will require time. To induce
them to make comprehensive exhibits will take

all the time that the officers of the electrical

department can find. It is assumed that it will

require no effort to excite the proper degree of

interest among electrical workers at home, but

the task of prodding them should not be de-

layed too long.

If there were no other reasons than those

which we have thus briefly alluded to, they
would be sufficient, it is thought.to indicate that

the electrical department should be organized

as soon as practicable. But there are addition-

al reasons. The writer has held to the belief

from the outset that the electrical department
is to be one of the greatest attractions at the

fair. The magnitude of the department, it is

thought, has not been sufficiently emphasized.
If it is what it should be, it will require more
space than any one has yet conceived to be
necessary. The directors in a general sort of a

way have counted upon a large display, but the

writer, at least, thinks they have not begun to ap-

preciate the countless number of special exhibits

for which room -will be demanded. As time
passes propositions for novel electrical features

will begin to pour in. They will have to be
passed upon; some will beworthy of adoption;

others will be valueless or worse.

Ideas of this kind, it seem, point to the cor-

rectness of the view that the department should
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be organized in the near future. By organiza-
tion, it is not meant that a new salary list

should be recommended to the authorities of

the fair. If that were the proposition it would
not be worth pressing it; the officials would re-

ject it off-hand. We do think that the appoint-

ment of an electrician-in-chief or whatever offi-

cer is to be at the head of the section should be
made at once. His salary could commence
whenever his services svere actually required, a

year hence perhaps. Headquarters could be
located and put in charge of a clerk. The pre-

liminary work could then be commenced. We
doubt not that the electrician-in-chief would be
willing to give to the department a general
oversight, taking his pay at first in honor. A
beginning would thus be effected. It would
grow from this modest commencement until it

assumed such proportions that the office force

would be increased until finally the head of the

department would be required to devote his en-

tire attention to it. The main point is to make
a beginning; to arrange for a headquarters from
which printed matter may be issued, and to

which inquiries may be directed.

The suggestion may be exceedingly indefi-

nite; but if we have made clear the idea that

immediate action should be taken our purpose
is ser\'ed. We shall not quarrel about any de-

tails for making a start. The suggestion of a

mode of making a beginning which we have
.outlined, may be entirely impracticable as i is

made off hand, but if so a substitute could be
found, we think, which would accomplish the

same result. By all means make a start at

once.

Fishing by Electric Light.

A San Francisco Chronicle reporter recently

saw some twenty men, women and boys sitting

about a square mass of piling bordering an open
surface of water, which was brilliantly lighted

by a neighboring electric light, fishing. They
rapidly pulled up their nets -for hooks were not
used—each filled with from six to a dozen fish.

Fish could be seen leaping frequently from the

water.

During the daytime, according to the news-
paper, the place is deserted by fish. At night,

the brightness of the electric light attracts the

finny wanderers. They gather in such numbers
that to catch them with baited hooks would be
tiresome. For this reason the crowds that

gather there nightly, fashion nets out of hoops
and draw the strings close together. No bait is

used, and the fish entangle themselves in the

net by the dozen.

Proposed London Subway.
Considerable interest is taken in London in a bill intro-

duced in Parliamenl authorizing the construction in Lon-
don of a subway in which ail underground pipes and electric

cables should be laid. In view of Xew York's experience

with subway construction the English electrical press is

discussing the proposition at length. The London Elec-

trical Keview in a leader, says;

Fortunately, with the exception of the Strand, along
which probably more traffic is carried daily than on any
other thoroughfare in the world London streets are tolera-

ably free from confusion of underground pipes. Neverthe-
less, considerable difficulties have arisen in many other
streets, owing to the lack of sufl'icient space to lay electric

light conduits either at a sufficient depth, or in the most
convenient spot desired by the companies. The proposed
bill would, if it passed through both Houses, provide for

the construction of a subway which would contain all ihe

systems of pipes and conduits—an ideal of perfection, ac
cording to the promoters. There are, however, many dif-

ficulties in the way of bringing such a scheme to a success-

ful issue. In the first place, the cost of making the subway
would entail an erormous expense—probably several mil-

lions sterling—and who would pay the piper? The money
could hardly b; raised on loan by the London County
Council, (or, if so, the companies interested would, on the

completion of the work, be called upon to pay a rental for

utilizing the subway, and this wcuid amount to a not in-

considerable item in the cost of produclion, which, correct-

ly defined, islhat sum which lemains after all e.xpnises

have been deducted- Provided thit the County Council
did not raise the money, an attempt might be made to get

a clause inserted in the bill to compel the gas, water and
eleciric light companies themselves to construct the sub
way, since it would be built for their convenience—oh, no
—for their use. That such a clause could be passed seems
incredible. The compan es are already strongly repre-

sented in Parliament indirectly, and with the assistance of

other members, it is fa'r to assume that such an objection-

able clause would be rejected.

The proposed subway would during ihe course of con-

struction not only cause considerable interruption in the

supply of water, gas and electric light, thus entailing great
loss to the companies, but it would also necessitate the re-

organization of the three systems of distribution, another
item of great e.xpense. Again, if a subway is to be made
the question arises as to the kind of subway to be con-
structed but this need not be referred to in detail. Suffice

it to say, that if a subway is to be built, the gas, water and
electric light mains must not be placed in after the hap-
hazard style adopted in Paris or in New York. The ideal

subway appears to be one arranged in divisions, each be-
ing distinct from one another, and each being water and
air tight.

Electrical Department of the World's
Fair.

The National Commission of the World's
Columbian E.\position has approved the report
of the committee on classification. This com-
mittee has decided to assign everything pertain-

ing to the electrical display to '^Department J."
The devices exhibited will be classified and ar-

ranged in sixteen groups. The report desig-

nates the heads under which these exhibits are

to be classed and the subdivisions into which
they shall be arranged. Here is the extract

from the report giving the classification of elec-

trical exhibits:

Department J.

—

Electricity.

GROUP 116, APPARATUS TO ILLUSTRATE THE PHENOMENA
AND LAWS OF ELECTRICITY AND MAGNETISM.

Class 703.— Statical electricity.

Class 704.—Dynamical electricity.

Class 705.—Thermal electricity.

Class 706.—Magnetic electricity.

Class 707.—Magnets, temporary and permanent.
Class 70S.—Direct and induction coils.

Class 709.—Galvanometers.

GROUP 117. THERMO ELECTRIC BATTERIES.

GROUP II S, ELECTRIC BATTERIES; SECONDARY OR STOR-

AGE BATTERIES.

GROUP Iig, MACHINES AND APPLIANCES FOR PRODUCING

EI.ECrRICAL CURRENTS BY MECHANICAL POWER

—

DYNAMOS.

Class 710.—Dynamos of direct current.

Class 711.—Dynamos of alternating current.

Class 712.—High and low voltage.

Class 713.—Commutators.

GROUP 120, TRANSMISSION AND REGULATION OF THE ELEC-

TRICAL CURRENT.

Class 7[4.—Cables, wires and insulators; rheostats,

switches, ammeters, resistance boxes, indicators and me-
ters, voltmeters, hydrometers and converters.

Class 715.—Safety and protective appliances, arresters,

etc.

Class 716.—Lightning rods and ornaments, insulators,

rods, cables and "grounds."

GROUP 121, ELECTRIC MOTORS AND THEIR APPLICA-

TIONS.

Class 717.—Movement of machinery in various industrial

operations.

Class 71S.—Pumping and hoisting from mines.

Class 719.—Propulsion of railway cars, street railway

cars, mininjf cars, propellers, etc.

GROUP 122, LIGHTING UV ELECTRICITY.

Class 720.—The arc system and its fixtures, appliances,

etc.

Class 721.—The incandescent system, its fixtures, lamps
and appliances.

GROUP 123, HEATING BY ELECTRICITY.

Class 722.—For warming and heating apartments.
Class 723.—For heating flat-irons and other objects in

industrial operations.

Class 724.—Maintenance of constant high temperature

in small ovens, etc.

GROUP 124 ELECTRO-METALLURGY AND ELECTRO-CHEMIS-

TRY.

Class 725 —Electrotyping.

Class 726.— Electro plating, gilding and nickeling.

Class 727.— Electric deposition of iron and other met-
als.

Class 728 —Electric deposition of metals as a means of

extracting them from their ores or alloys.

Class 729 —Electric furnaces.

GROUP 125, ELECTRIC FORGING, WELDING, SHAPING, TEM-

PERING, BRAZING, ETC.

Class 730.—Apparatus and methods or forging, bend-
ing, twisting, miking angles or straightening metals and
metal work.

Class 731.—Apparatus and methods of welding and join-

ing iron, steel and other metals,

Class 732.—Brazing, soldering, tempering, etc.

GROUP 126, ELECTRIC TELEGRAPH AND ELECTRIC SIGNALS.

Class 733 —Various systems of transmitting and record-

ing.

Class 734— Electric chronographs.
Class 735.—Annunciators.
Class 736.—Burglar alarms.

GROUP 127, THE TLILEPHONE AND ITS APPLIANCES-

Class 737.—Cables; construction; underground work.
Class 738.—Protection of strong current apparatus.

Class 739—Switch-boards.

Class 740.—Transmitting apparatus.
Class 741.— Receiving apparatus.
Class 742.—Signaling apparatus.
Class 743.—Subscriber's apparatus; numbers, code, reg-

isters, etc.

GROUP 1 28, THE PHONOGRAPH.

Class 744.—Receiving and recording apparatus.
Class 745 —Apparatus for the reproduction of recorded

sounds and articulate speech.

GROUP 129, ELECTRICITY IN SURGERY AND THERAPEUTICS.

Class 746.—Electric cauteries and apparatus.
Class 747.—Apparatus for application of the electric cur-

rent as a remedial agent.

Class 74S.—,\pparatus for the destruction of life.

GROUP 130, APPLICATIONS OF ELECTRICITY IN VARIOUS
WAYS NOT BEFORE SPECIFIED.

Class 749.—Ignition of explosives; gas lighting, etc.

Class 750.—Control of heating apparatus by electricity,

as applied to steam and hot-air pipes and registers.

Class 751.—Electric pens.

Class 752.—Application in photography.

GROUP 131, HISTORY AND STATISTICS OF ELECTRICAL IN-

VENTION.

Class 753.—Objects illustrating the development of the
knowledge of electricity and of the application of electric-

ity in the arts.

Class 754 —Collections of books and publications upon
electricity and its application.

A glance at this list of uses to which electric-

ity may be applied to advantage cannot fail to
impress one with the magnitude and importance
of the wonderful agent now so generally em-
ployed. This report, however, contains the
briefest possible summary of the electrical ex-
hibits, and it is highly probable that the plans
now maturing will, when presented to the pub-
lic, give a more complete idea of the extent of
this display. There is no question that with
good management the electrical department can
be made permanently the greatest attraction at

the exposition, as it rightfully should be. It

must be admitted, however, that thus far neither
the national commission nor the local directors

seem to have thoroughly grasped the situation;

at any rate they have failed to give any sign of

a realization of the true importance of this de-
partment of the Fair.

Science and Art of Inventing.

The New York Electrical society held its 134th meeting
on the 10th inst., when Edward P. Thompson lectured on^
"How to Make Great Inventions: or the Science and Art
of Inventing."

Premising that to succeed in anything a man must have
a love for it, the lecturer opened his remark? by a descrip-
tion of the principles by which the would-be inventor must
be guided, and said that any given individual takes a step
toward becoming or improving himself as an inventor who
studies the'need of the public; learns the difficulties con-

nected with that department of art or industry in which
the need exists; e.xcites his mind with the belief thai he
can provide means to remove the difficulties; and proceeds
with diligence toward the solution of the problem, (".lanc-

ing briefly at some of the electrical problems which yet
remain unsolved, Mr. Thompson referred to alternating
current motors, and stated that as there is no motor known
which can be operated commercially on a large scale by the
alternating current, a system of electric power cannot be
combined with a system of alternating current lighting.

The difficulty with the motors for alternating currents

that had been brought out had been their low efficiency, so
they were principally applicable to the driving of small
ventilating fans, and such minor applications. The work
done, however, during the past few years by such men as
Prof, Elihu Thomson, Nikola Tesia, Ludwig Gulmann,
Lieut. E. Jarvis Patten, Chas. J. Van Depoele, and Prof.

\V. A. Anthony, with his two colleagues, Messrs. Jackson
and Ryan, has resulted in the discovery of valuable prin-

ciples, which are pregnant with promise of further develop-

ments.
The storage of electrical energy was referred to as

another field full of fascination to the inventor, and rich

in the rewards it holds out for the solution of its difiicul-

ties. One more improvement equal in magnitude to that

of ^aure over Piante would make the storage system a
grand success. Mr. Thompson then showed the possibili-

ties in the economic conversion of electricity into heat for

domestic purposes, the artificial light of the future, as set

forth recently by Prof. Nichols, color photography, stor-

age of the forces of nature, transmission of signatures,

conversion of heat into electricity, electric transmission of

mails, the generation of electricity, the prevention of

sparking, and the measurement of electric currents, and he
made suggestions as to the lines which afforded the great-
est promise of success in grappling with some of these

problems.
The lecturer then treated of the two classes of inven-

tion, the generic and the specific, giving as an illustration

of the former the arc lamp. Before its invention the prin-

ciple that momentary light is produced by interrupting an
electric current was known. The invention effected an
artificial permanent light by applying this principle. By
experiment he found that the light or spark gradually con-
sumed the electrodes, and by providing means for forcing

the electrodes together according to the rate of their con-
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sumption, he produced one of the most useful inventions of

the day.

A generic invention may be made by applying one or

combining two or more principles of physical, electrical or

chemical science to a new and useful purpose. The corol-

lary to this is: Any given problem of generic invention

may be solved by becoming acquainted with the principles

of physics, electricity and chemistry, and then searching

for principles which by their combination will produce

the result sought. Both these principles prove the advant-

age and almost the necessity of thorough scientific educa-

tion for the inventor, and lead to the inevitable inference

that it would be for the good of the industrial arts and the

public if in our various scientific colleges were established

a class for the development of the power of inventing. At
present students study science and store it away in their

brains as though the storage was to be permanent. By
the time they undertake to use the knowledge, they have

forgotten most of it.

It is easy to realize what enormous benefit would accrue

to the student if he were encouraged and assisted in a sys-

tematic application of the principles he is daily imbibing.

If the invention emanating from such a system proves to

be old, the exercise is none the less valuable. It will be

original, even if not novel, and will thus serve to train the

inventive faculty and assist in forever fixing the principle

in the mind. Suppose, for instance, the exercise embraced

the practical utilization of the electrical principle that sele-

nium is a conductor of electricity when exposed to light,

and a non-conductor of electricity when in the dark. One
student might propose to solve the problem of rising with

the sun He would have an electric bell in circuit with an

electric battery, and a piece of selenium, which would

hang in the window. No current would pass in the night

because the selenium is in the dark, but it would pass and

ring the bell when exposed to the light of the rising

sun. Another student might suggest the wonderful

invention of Elisha Gray, who employed this prin-

ciple for transmitting sound. Still another stu-

dent might propose to make a meter for measur-

ing the amount of energy consumed by an incan-

descent lamp during each month by placing the selenium

near the lamp. While the lamp was burning away a local

and small current would flow and operate clockwork, when
the lamp was out, the clockwork would stop; or the current

while flowing could operate any suitable meter. Such

a discipline as this would be manifestly of the highest

value.

Among the rules based on the principles reviewed by

the lecturer are the following: "As soon as anyone, either

by investigation, alone, or with the assistance of a chemist

or physicist, or as soon as a scientist or any individual an-

nounces a scientific fact or principle not known before; em-

brace the opportunity of being the first to to apply the fact

or principle to a useful purpose. In reading periodicals

or scientific papers; have this rule of invention in view.

Look out for the results of scientific investigation, not as

a student who simply reads for the acquisition of knowl-

edge, nor as a critic, nor as a pastime, but for the single

and concentrated purpose of being the pioneer in the ap-

plication." The man who would be a successful inventor,

too, cannot afford to despise such things as membership

in an electrical society, a subscription to a scientific paper,

and a careful periodical study of the "Patent Gazette." Mr.

Thompson gave additional clearness and force to many of

his points by abundant illustrations, selected with singular

felicity from the lives of famous inventors. The lecture

was exhaustive and well digested, and it more than ful-

fil ed the promise of its title; the ability to invent

was shown to depend not so much on the so called genius

as a careful acquisition of guiding principles aiid materials,

and their systematic application under the direction of

patient thought and active intelligence.

A lively discussion followed, in which Dr. Crocker, W.
J. Hammer, Francis Forbes, Dr. Otto A. Moses and
others took part.

CORRESPONDENCE.
New York Notes.

New York, December 13.—The indifference of the

Board of Electrical Control toward the settlement of the

subway dispute on which hinges the electric lighting of the

streets, is becoming more and more evident. Complica-

tions are arising and the greatest dissatisfaction is ex

pressed at the latest developments in the subway matter.

The action of the Gas Commission in rejecting all the bids

of the electric lighting companies was followed the next

day by a meeting of the Board of Electrical Control which

was attended by high ofticials of the electric lighting com-

panies. The discussion of the question of turning over

the control of low tension subways to the new company,

known as the Empire City Subway company, was of unus-

ual interest. It is said that an agreement had been made

previous to the meeting of the board by which a resolution

was to be introduced authorizing the Consolidated Tele-

graph & Electrical Subway company to sub let part of its

work to the Empire City company. At the mention of

this resolution, the representatives of the electric light com-

panies mide objections on the ground that such an ar-

rangement would favor the Edison company at the expense

of all the other companies .

The representatives of the electric light companies had

already had a conference following the action of the Gas

Commission, and were prepared to meet the mayor at the

time he might call the meeting of the board. The objec-

tions of the Gas Commission, viz., that the bids were much

higher than last year's were agreed to be met fairiy. The

high rental of the subways had caused the advance of 2

to 3 cents a lamp to be asked by the electric companies

and on this account it was agreed to reduce the bids in

proportion, if the city would agree to reduce the rental of

the subways. The electric companies figure that the sub-

way ducts cost !?3,350 per mile while the rental charged is

^1,000 per mile, or one cent an hour for every light, while

the cost of running wires underground is 20 per cent,

more than it cost to maintain them overhead.

With this agreement in mind, the representatives of the

electric companies attended the meeting. The result was

that a resolution was offered by Commissioner Mess pro-

viding that the rentals to be paid to the subway companies

by the electric light companies be fixed at $700, $Soo and

$9?o, for each mile of duct for 2, 23^2< ^nd 3 inch tube re-

spectively. The resolution was adopted. President Lau-

terbach, of the Consolidated company, said that his com-

pany would contest the decision of the board in fixing the

rentals, as he claimed they were entirely too low.

During the discussion in regard to sub letting to the

Empire City company, an injunction was served on the

mayor, restraining the board from modifying the existing

contracts with the Consolidated Subway company and

from conveying or transferring any of the subways to the

Empire company. It is supposed that the Manhattan

Electric Light company obtained the injunction. The

meeting was brought to a close by the remark of the may-

or, "Now the whole thing can be taken into court to-

gether."

At a meeting of the Commissioners of the Niagara Falls

Reservation, it was voted to ask the Legislature for an ap-

propriation of $25,000, to continue the maiiitenance of the

reservation, to build new roads and to light the park. The

question of electric lighting came up and was generally

approved, although no decision was reached. At the next

meeting of the commissioners something definite is ex-

pected to be done.

The resentencing of Jugiro to be executed by electricity

during the week commencing January 19 in consequence

of the decision of the Supreme Court of the United States,

is now followed by an application to the Court of Oyer

and Terminer asking that a commission be appointed to

determine the mental condition of Jugiro. The suggestion

of possible insanity of the prisoner came from a letter from

Warden Brush to the Japanese Consul General in which

he says: "For the last three weeks Jugiro has been sullen,

refusing to eat and in fact taking very little nourishment at

all. As we have no one who can talk to him, I should be

much pleased if you yourself or some one representing your

office would visit him."

The regular monthly meeting of the Electric club will be

held Thursday evening, December 18. Prof. Francis B.

Crocker, of Columbia College, will lecture on "Electrical

Units of the Presen* and Future."

The fifty-second meeting of the American Institute of

Electrical Engineers will be held next Tuesday evening at

which A. E. Kennelly will read a note on "Inductance

and its Proposed Unit, the Henry." Emile Berliner will

exhibit for the first time in New York, the perfected gram-

ophone of which he is the inventor. The experiment of

"etching sound" will be made.

The Western Union directors, acting on the recommen-

dation of the executive committee, have declared the regu-

lar quarterly dividend of li per cent. A year ago the di-

rectors declared an extra dividend of ^ per cent, which is

omitted this year. After paying the regular dividend

there will be a surplus from the earnings of the current

quarter of $680,000. One of the directors says it is con-

ceded that the company made a mistake in not declaring

dividends of i>^ per cent, quarterly instead of declaring an

extra dividend last year, and that later on they will rectify

this mistake, and make the quarterly dividends ij^ per

cent. W. H. T.

Minneapolis, Minn.

Minneapolis, Dec. 13.—Henry Villard has been

in the Twin cities since Wednesday. His visit is of inter-

est to electricians, because of his connection with the Minn-

eapolis Edison Light & Power company and of his partial

ownership of the electrical equipment of the Minneapolis &

St. Paul street railway systems. When Mr. Villard was

here earlier in the year there was some negotiation in re-

gard to the project of damming the Mississippi river at

Meeker Island, between the two cities, where a fine unde-

veloped water power exists, with the purpose of establish-

ing a plant for generating electricity. At that time the

Edison Light & Power company acquired property and

franchises there, and it looked much as if the enterprise

would be initiated. Later it was said to have been aband-

oned. In regard to their intentions in this direction Mr

Villard said yesterday: "The Meeker Island project has

been abandoned, and my operations in the electrical field

here depend upon the result of a conference I ihall have

with the Edison company of this city, which has privileges

of exploiting electricity in that territory." Some interest-

ing results are expected to accrue from this meeting of the

Edison company, and they are not unlikely to be in the di-

rection of the development of local water power for electri-

cal purposes.

Through service was instituted Monday on the inter-ur-

ban electric railway between Minneapolis and St. Paul, the

fare being 10 cents with transfer privileges to all lines in

each city. A promiscuous assortment of motors drawn
from lines in both cities were utilized, and will be used un-

til the regular motors are received. The first day's busi-

ness on the line was marvelous. Thousands of people

packed the motors all day long, and the temporary service

was found to be entirely inadequate to the demand. The
full extent of the revolution in interurban travel to be ac-

complished by this innovation can scarcely be computed.

Until Monday the Great Northern and Chicago, Milwau-
kee & St. Paul railways held the monopoly of this travel.

They have given the public a good but expensive service.

They have held the fare at 30 cents for single trips and 50

cents for round trips, alternating their trains every half

hour during the day and evening. There has already been

a marked decrease in their passenger business, which will

be much greater when the electrical line is equipped as it is

intended. The electrical trains now consume an hour in

the trip, but will reduce this to forty-five minutes under

the regular schedule. The railways cannot hope to com-

pete in the cheapness of fares, and will unquestionably

have to look to local or suburban patronage for their pro-

fits. Already there are many rumors of change in their

arrangements, one being that only hourly trains will be

run and another that round trip fares will be reduced to 25

cents. No matter what they do it seems to be foreor-

dained that they will drop into secondary importance as a

means of communication between the two cities.

The public at large expects much benefit in the way of

development to inter-urban interests and in re-establishing

harmonious business relations between the belligerent

twins, from the new electrical railway. Mr. Lowry is es-

pecially sanguine on this subject. Cheap and rapid trans-

portation can scarcely fail to concentrate many new enter-

prises and build many prosperous suburbs between the

cities, and local prejudices will hardly be able to cope

with these advantages. The street railway company also

has in view one or two more inter-urban lines which will

probably be built as soon as the first one is successfully

established. These will also contribute much in the same

direction.

The 1,200-horse power Corliss engine recently received

for the main power house at St. Paul is now set up and

will be doing service within a few days. Two more en-

gines of the same capacity are being built at Milwaukee

and will be in position by February i. In St. Paul the

large copper conduit wires are now laid under Third street

to Wabasha. The remaining conduits contemplated will

run under Wabasha to University avenue, and thence to

the Minnesota transfer; under Fifth street to Broadway

and under Broadway to Thirteenth street; under Tenth to

Broadway and Lafayette, and thence under all the streels

of the Lafayette line; and under West Seventh street to

Lee avenue.

The injunction suit of John Cluck against the Minneap-

olis Street Railway company, was continued by stipulation

until January 10. The residents on Hennepin boulevard

are preparing to contest the construction of any street car

line on that thoroughfare to the bitter end.

The Robinson &: Moan Car company is the defendant in

a number of attachment suits brought by local lumbermen.

This company is not now engaged in business having been

succeeded by the Northern Car company several months

ago. At the date of the succession, the old company had

on hand several contracts for electrical cars which were

turned over to the Northern company. Robinson & Moan

failed to furnish the material as stipulated and the Northern

company refused longer to displace its own work on ac-

count of the delay. This precipitated the attachments.

Robinson & Moan are believed to be solvent, and the

Northern Car company is unquestionably so.

There are now sixteen independent electric lines in op-

eration in Minneapolis. None of the remaining lines will

be completed this year.

C. D. Brown has procured from the patent oftice a caveat

securing to him a patent on an appliance for cutting off

the electric current on wires as soon as a break occurs.

The usefulness of such an invention, if successful, can

readily be seen. The street railway company will test the

attachment and use it if it is successful.

Louis Schultz, a local electrician, died at the Family

hotel of pneumonia Tuesday.

The superintendent of the government building in this



33^ WESTERN ELECTRICIAN. December 20 1811

city has announced that thai structure is lo be lighted by

electricity. The plant will be put in by the government.

The Minneapolis Union depot will shortly be equipped

with an arc and incandescent lighting plant, which it has

long needed.

The Minneapolis Gas Light company announces that it

will make a 20 per cent, reduction in the price of gas, be-

ginning Ian. I, iSgf.

The city council of Stevens Toint, Wis., proposes to go

ahead with its municipal lighting scheme, notwithstanding

the protests of citizens. Several companies have entered

the competition for the contract, which provides for the

csubltshment of a plant for ^o arc lights of 2,000 standard

candle power.

The plans of the Eau Claire Light Ov: Power company

have been somewhat changed by the disastrous fire of De-

cember I, by which they lost their complete pl.int valued

at $20,000. It was their intention to build this winter and

in the spring an electric extension to their street car sys-

tem to Chippewa l"alls, which is about ten miles distant.

They had alrcidy procured the cooperation of Chippewa

Falls citizens. The reconstruction of their plant will prob-

ably delay this project, but it will undoubtedly be consum-

mated within the year. Eight new cars have been.ordered

of a New York company. N. O. F.

Milwaukee, Wis.

Milwaukee. Dec. 13.—The legal fight between the

Milwaukee & Whitefish Bay Railway company, of which

Charles F. Pfister of Milwaukee is president, and the Vil-

lard street railway interests, resulted in a victory for the

home concern. The dispute, it will be remembered, in-

volved the right of way on certain streets, running parallel

to the Villard syndicate's East Side line. The Pfister com-

pany, not many months ago, secured a franchise which

gave it the right to build a street railway on the streets re-

ferred to, and proceeded to take steps to construct an elec-

tric line. The Villard company produced an old franchise

which everybody had either forjjotten or had supposed

forfeited. It covered a portion of the streets claimed by

the rival company, and it was SDuj^ht to prevent the build-

ing of the proposed line.

Injunctions followed on both roads and considerable de-

lay resulted. Judge Johnson of the Circuit Court, finally

rendered a decision in what had been agreed upon as a test

case. He held that the common council had no right

under the state constitution to grant exclusive street rail-

way franchises, but he decided that the franchise under

which the Villard company claimed the disputed right of

way had been forfeited. The court even went so far as to

question the validity of the assignment of the franchise to

the present Cream City Railway company.

It appears that when the old Cream City Railroad com-

pany sold out, the franchise was not included in the deed

given to O. E. Ijritt, the representative of the Pittsburg

people, who bought the road at that time. He neverthe-

less attempted to transfer the franchise to the Cream City

Railwav company, the name of which was not changed

when Villard bought out the Pittsburg people. The Vill-

ard people hive appealed from Judge Johnson's decision to

the Supreme Court.

Mr. Pfister and his associates, believing that the appeal

will result favorably to them, will probably award con-

tracts for electric street railway lines on the East and South

Sides during the present winter.

Within the next thirty days all the Villard interests in

Milwaukee will be consolidated. These interests include

the Cream City Railway and Milwaukee City railroad, the

two largest street car systems in the city; the IJadger Il-

luminating company, and the Edison Electric Light com-

pany. The common council has already consented to the

consolidation of the two electric light companies, and the

statement that the two street railways will be put into the

same company is authoritative. As soon as the new com-

pany is organiz':d, there will be steps taken to issue con-

solidated bonds to the extent of perhaps $5,000,000, the

proceeds from the sale of the bonds will be used to trans-

form the street car lines into electric systems and for other

purposes. It is said that something like $2,000,000 wilt

be required to put in electric systems on the Villard

lines.

Henry Villard himself was in Milwaukee a few days

ago. In company with David S. Wegg of Chicago, he

consulted with Henry C. Payne and Edward O.

Wall, his representatives here, and examined his

properties. He pronounced the Edison electric light

plant, which he is building on River street, the larg-

est plant of its kind on the American continent. It is

stated by Villard's representatives in Milwaukee that the re-

cent shake-up in the financial world will not interfere with

the \ilUrd enterprises here.

The lime originally fixed by the common council for

equipping the \'il!ard street railwajs with electricity has

nearly expired and the work has not even commerced yet.

Henry C. Payne states that the failure of the overhead

system to give satisfaction is the cau^e of the delay. His

people, he states, arc waiting for I'dison lo perfect his

storage battery car. Mr. Payne says that Edison is hard

at work and that his new invention is liable lo accomplish

wonders. There is little hope of the Villard lines becom-

ing electric systems muchbefo:c the end of iSyi.

John S. Schantz of Milwaukee, has begun suit against

John A. Ilinsey and S. S. Badger to recover something

like $15,000. which he claims to be due him for selling the

Badger Illuminating company's plant and business to \'ill-

ard. He avers that the plan was his, that he secured an

option from the defendants and conducted the negotiations

with \'iilard, going to New Vork for the purpose, but at

the last moment the defendants themselves stepped in and

froze him out.

Milwaukee's electric cars acquitted themselves quite

creditably during the first heavy storm 01 the season.

There was some delay in climbing hills, but otherwise the

snow caused little trouble.

The Badger Illuminating company has entered upon a

contract to supply the city with electric lights for the period

of three years at the rate of $1 12.50 per lamp per year.

The Badger Illuminating company's bid was 30 cents per

lamp lower than that of the Milwaukee Light iS: Power

company, which proposed to supply only a part of the

city, but a strong effort was made to have new bids called

for, and for a time it looked as though the movement

would be successful. But the old contract expired on De-

cember I, and the city had the alternative of trying to

secure lower bids and being in darkness for a while or ac-

cepting the Badger Illuminating company's bid, which

is ¥37-50 per lamp lower than the old contract price.

Among people who are interested in such matters, a

great deal of speculation has been caused by the announce-

ment of the approaching consolidation of the Villard elec-

tric interests in Milwaukee. The situation is certainly a

peculiar one. Henry C. Payne who looks after the street

railway department, is chairman of the Republican State

Central Committee. Edward C. Wall, who looks after the

\illard arc light business, is chairman of the Democratic

State Central Committee. Were the \'illard street rail-

ways to be put into one company, and the electric light

business into another, there would probably be no change

relative or otherwise, in the positions of these gentlemen.

But the statement having been authoritatively made that

one company is to include both the railway and electric

light plants, there is more than a likelihood that the rela-

tive positions of Messrs. Wall and Payne will be altered.

Payne, it is thought, will be made president of the com-

pany. The Villard people, however, will be anxious to

retain the valuable services of Mr. Wall, and will undoubt-

edly offer him the minagement of the electric light busi-

ness. But his acquaintances consider that Chairman Wall

of the Democratic State Central Committee, will have

some scruples about becoming the subordinate of Chair-

man Payne, of the Republican State Central Committee,

Mr. Wall, himself, says that Villard may not want him at

all, and if he is wanted, he may not care to stay.

Five large dynamos have just been added to the Badger

plant. Although the Villard interests are to be consoli-

dated, the Badger or arc light plant will remain in its pres-

ent location. The new Edison plant on River street will

furnish incandescent light to the public and provide power

for the Villard street car lines when they are equipped with

electricitv. C.

Wichita, Kan,
Wichita, Dec. 5.— The Electric Railway company

has suffered heavily from the operations of thieves, who

have taken everything they could find. Railway ties and

trolley wires were carted away in large quantities. The

company has received the steam pipe which has caused

so much delay. It is now being put into position and

steam power will be ready to use soon. The new dynamos

for the power station have arrived and the electric machin-

ery is about ready. The two new dynamos will furnish

the power for the plant until the Riverside dynamo and the

one stationed at the plow works are removed to the central

station, where the four will be ready for service on any

emergency. The company will be ready to utilize the

Douglas avenue bridge across Chisholm creek as soon as it

is completed. It is supposed the construction of the bridge

will interfere with the College Hill service to some extent,

provided there is any service that far east before work is

commenced on the bridges.

J O. Davidson, president of the Citizens' bank, during

his trip East disposed of $250,000 of the electric railway

bond<, which makes the total bonded indebtedness of the

company $300,000. This is not as much by $50,000 as was

originally intended to issue, but owing to the fact that the

construction of the line cost a little less than at first esti-

msted, it was not necessary to increase the indebtedness lo

that amount. The company is going ahead with the work
as rapidly as possible, and the entire system will be com-
pleted.

Davenport, la.

Daveni'Okt. Dec. 13 —The question of city lighting was
thoroughly discussed and it is hoped finally disposed of by

the city council at its special meeting yesterday afternoon.

Several companies had sought the contract and competition

was exceedingly sharp. The proceedings of the meeting

were watched with interest by the business men of the cily.

The report of the committee on light, providing that the

contract be awarded to the Electric Illuminating company
of Chicago, was adopted after considerable discussion. The
Electric Illuminating company agrees to furnish 175

2,000 candle power arc lamps for $75 a year and 200 incan-

descent lamps at $20 per year. It is provided that the i.um-

pany shall place a bond of $io,ooo with the city to insure

the faithful performance of the contract. A feature of the

proceedings is the agreement by the company not to trans-

fer its contract to any other company. In order to insure

the execution of this provision of the contract it is agreed

that the company shall forfeit $5,000 if it violates this

provision.

The Electric Illuminating company has agreed to install

the Hawkeye Electric company's apparatus for its incan-

descent lighting. O.

Kansas City, Mo.
Kansas City, Mo , Dec. 13.—Plans for a combined

waterworks and electric light plant to cost $45,000, have

just been drawn by the Western Engineering company for

Columbia, Boone county. Mo. The bonds for the im-

provement were recently voted by Columbia, and the work
of construction will soon be begun.

It is highly probable that Kansas City, Kan., will be

without a fire alarm system as long as the present mayor
continues in office. Mayor Coy declares that a fire alarm

system is a luxury that the city cannot afford to pay for at

the present time, and he avers that he will veto any ordi-

nance providing for the establishment of such a system.

Just before midnight Tuesday night an accident oc-

curred at the Consolidated Electric Light & Power com-

pany's plant on Fifth avenue near Riverview in Kansas,

City, Kan. The large pulley that operates the Westinghouse

alternating dynamo while making 1,650 revolutions per

minute, became demoralized. The rim and six arms of the

wheel flew into a thousand pieces, besides tearing things

up in general. A large piece tore a hole in the roof. By
half-past one o'clock the machinery was adjusted and all

the lights in the city which had been extinguished were in

operation again.

The fact that Kansas City, Mo., is without an electric

fire alarm system is given by the insurance companies as

one of the reasons why certain classes of fire insurance risks

are higher in this city than in any other large city in the

country. It is well known to the officials of the leading

insurance companies of the country thatthe fire department

is dependent for information in regard to fire after nine or

ten o'clock at night upon less than fifty widely scatteied

telephones, a majority of which are in private residences

and in drugstores and saloons and livery stables and are

not always accessible.

In speaking of the fire department, Mr. Cannon, president

of the board of public works said

:

"I think it is quite necessary that the fire department

should have an electrical signal system, especially since the

money with which to purchase it is now in the city treas-

ury. A fire alarm signal system in this city will deprive the

insurance companies, through the board of underwriters, of

one of their excuses for making fire insurance rates higher

in this city than in any other cities. I favor establishing

it for that reason." P.

Concord, N. H.

CoN'CORi), Dec. 13.—The Concord Electric l\; Gas Light-

ing company has nearly completed its new central station.

It is acommodious, one story brick building, with the tallest

chimney in the city. It will be furnished with a modern

steam plant of about 300-horse power, and the electrical

equipment will be largely Thomson-Houston make. The
Consolidated Electric company of Boston will build at the

station a large slate switch-board for the seven or eight

generators.

A Thomson- Houston arc lamp was recently taken down

in this station which had not been removed from the hang-

ers for neariy five years, although in constant use for the

entire time.

The Concord Electric Street Railway company is operat-

ing its road which was equ'pped by the Thcmson Houston
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Electric company. It has seven miles of track, and at

present five motor cars, which number will be largely in-

creased another season. The Thomson- Houston company

has been operating the road for twenty days, and it starts

with flattering prospects. Already a large increase in pat-

ronage is reported, the cars are unusually large and of the

vestibule style. They are warmed and are elegantly finished

and furnished.

It is to be expected that the heavy New Hampshire snow

storms will bother the company as they did the steam dum-

mies which were in use one winter ago.

There are four or five isolated incandescent plants in this

city, and the Republican Press association has just com-

pleted an installation of one of the Standard Electric com-

pany's Little Giant 110 dynamos of 30Q lamps' capacity.

A. B. C.

Pittsburg, Pa.

PiTTSRURG, Dec. 13.—The Hon. John S. Wise of

the Edison Electric company, was a visitor in Pittsburg a

few days ago. The purpose of his visit was the settlement

of financial business with the Pleasant ^alley Electric

Street Railway company of Allegheny City.

Owing to the inclement weather during the last week or

so the active operation of the Duquesne Traction com-

pany's lines will be again postponed. The company re-

ceived twenty-two additional cars yesterday, which were

immediately taken to the car shed for equipment with elec-

tric motors. The management hopes to have the first car

running by the beginning of the new year.

The Wheeling, W. \'a., Electric company, which some-

time since sold the property on which its plant is located to

a syndicate of adjoining and contiguous property owners,

who were annoyed by the vibration caused by the operation

of the plant, and which could be felt for two squares, has

its new plant almost ready for occupancy. The company

furnishes arc and incandescent currents, and the power

current for a fifteen mile street railway. The engineers

who were intrusted with the construction of the plant have

made every effort to overcome the vibration which caused

so much annoyance at the old plant, and which compelled

its removal. The floor of the dynamo room is to be prac-

tically one immense foundation. First will be laid a con-

crete bed, thirty inches thick, and on top of that a brick

foundation of hard burned brick laid in Portland ce-

ment, with the most perfect bands and every joint flushed

with cement. Each machine will have, in one sense, a

brick foundation, but all of them will be jbined together in

one immense block.

The Pittsburg authorities are again considering some ad-

visable method of getting the overhead electric wires out

of sight. This last agitation against the "dangerous"

wires was caused by a fire on Penn avenue, this city,

where two people were burned to death. At the coroner's

inquest it was stated that the electric wires in the front of

the building had greatly obstructed the efforts of the fire

department in overcoming the flames, and hence the cor-

oners' jury recommended the enactment of such laws and

the enforcement thereof, which would lead to the abolition

of the overhead wires altogether.

Some idea may be formed of the development of electric

lighting in this city from the fact, that one of the local

companies alone furnishes 120,000 incandescent electric

lamps in one year, which shows how far electric light has

superseded artificial gas illumination in this city.

A special meeting of the stockholders of the Westing-

house Electric & Mannfacluring company was held last

Wednesday for the purpose of voting upon a proposition

of the board of directors to issue $3,000,000 of preferred

stock. It will be remembered that last summer the com-

pany increased its capital stock from five to ten million dol-

lars. Of the latter sum only six millions and eight hun-

dred thousand dollars have so far been issued and for that

reason the company thought it advisable to make the re-

mainder of the stock preferred. When Mr. Westinghouse

put the proposition before the meeting it was unanimously

adopted. E. H. H.

The presence of George B. Pennock. "President of the

Pennock Battery, Electric Light and Improvement com-
pany," in the city of Peoria, III , was duly announced in

the local papers last week. The object of Mr. Pennock's
visit to Peoria is explained in the course of an article on
his "'system." Mr. Pennock says he will operate a street

car on the Ft. Clark road within a week or ten days. Con-
cerning the possibilities of this system it is declared, pre-

sumably on the authority of the Pennock company, that

"by the Pennock system a car can run from 2,500 to 3,000
miles, and then all that is necessary is to recharge the cells

with chemicals and go on as before." Comparing the
storage battery system with that which he is exploiting,

Mr. Pennock says: 'There is no comparison between the

two systems with regard to saving labor and in economy of

management or wear and tear." That is true, but not in

the sense in which it was evidently intended.

THE ELECTRIC LIGHT.
The N., C. & St. L. railroad will install an electric light

plant in its machine works at Nashville, Tenn.

The Fort Worth, Tex., Electric Light & Power company
will increase the capacity of its plant, it is said.

The Titusville, Fla., Electric Light company has been
incorporated and will build a plant immediately.

The A'ictoria, Tex., Electric Light, Power & Ice com-
pany will increase the capacity of its electric plant.

The city of Northport, Ala., will, it is stated, peiilion

the legislature for authority to issue bonds to secure the

erection of an electric light plant.

The C. B. Lewis company of Watertowo, Wis., has or-

dered of the Thomson-Houston Electric company of Chi-
cago, a loo-light incandescent plant.

The electric light plant at Wilmerding, Pa., the new
town near Pittsburg, where the Westinghouse Air Brake
works are located, is now being increased from a capacity
of 1,500 to 2,000 lights,

The Chicago Incandescent Light & Wiring company
has been incorporated with headquarters in Chicago; capi-

tal stock, $10,000; incorporators, Lewis B. Scott, Charles
P. Emmons and George N. Lyman.

W. R. Caulkins, agent of the Central Thomson-Hous-
ton company, at Cleveland, O., has secured a five years'

lighting contract at Elyria. Ohio. One hundred arcs and
650 alternating lights will be installed.

The Auburn Park Electric Light. Power, Heat & Rail-

road company has been formed at Auburn Park, 111., capi-

tal stock, $30,000; incorporators, B. Franklin Cronkrite,
William E. W. Johnson and George E. Farley.

Labor troubles have greatly annoyed electric construction

companies in Chicago during the year. The latest trouble
was with the steam fitters. The Chicago Edison company
has been greatly delayed in the completion of its south side

station through these troubles.

Among the sales made by the Thomson-Houston Elec-

tric company, Western isolated lighting department, during
the last week, are the following: Bimetallic Mining
company, St. Louis, Mo., 200-light incandescent plant; the

Albert Dickinson company, seed warehouse, 115 Kinzie
street, Chicago, too light incandescent plant.

Since the first of December the Westinghouse Electric

& Manufacturing company has received contracts for al-

ternating current electric lighting apparatus for a capacity

of 5.650 incandescent and 120 arc lights. Olean, N. Y.,

has contraced for an increase of its plant, and when the

new apparatus has been installed, the plant will have 1,400
incandescent lamps' capacity.

The London County Council's bill will contain a clause

giving the council power to require any electric lighting

company to supply electrical energy to the council's electric

testing stations, even if the station for which the supply is

required be beyond the limit of the company's area of sup-
ply, and authorizing such company, subject to the usual

notices, to break up streets for the purpose of laying the

mains necessary to afford such supply to the testing sta-

tions.

The incandescent lamp is receiving a goodly share of

attention of late and according to recent statistics it is safe

to assume that in the year 1S91, 10,000,000 sixteen-candle

power lamps will be sold. It is said that in the manufact-
ure of this enormous number of lamps 125,000 ounces of

platinum will be necessary, and at the present price will

amount to $2, 1*5,000. It is figured that the probable
income from these lamps will be $6,000,000, while the cost

of a sing'e item of their composition is over one-third of

the total income. The demand for platinum is steadily

increasing and the natural consequence is a gradual rising

value. '1 he entire world's production is small and unless

some substitute for platinum is soon discovered, the
manufacture of incandescent lamps will be more and more
costly.

The alternating current electric lighting plant of the

Missouri Electric Light & Power company, in St. Louis,

Mo., has grown so rapidly that it has now become one of

the largest central station plants of alternating cuirent

electric lighting in the United States. The company was
organized in the early part of 18S7, with apparatus of a

generating capacity of 12,000 lights. This was the first

contract for Westinghouse alternating current apparatus
which had come from ,St. Louis. The other systems of

incandescent lighting of the larger companies in America
were already in operation in that city, but nevertheless the

Missouri company found a very ready demand for its lights

and the success of the plant was assured from the very

start. This fact very soon manifested itself when the man-
agement found that the supply at the central station was
not sufficient to satisfy the demand longer and an increase

had to be made in the generating capacity. A 3,000-light

AVestinghouse dynamo was added and for a time the im-

mediate wants of the company's patrons for lighting were
complied with. But it was only temporary and then the

company added two more 3,000 light Westinghouse alter-

nating current dynamos to the capacity of the station. The
company now had a generating power by which it was en-

abled to furnish 2 ,000 sixteen candle power incandescent

lamps, which made it the largest electric lighting plant in

St. Louis, but the new system of lighting had by this time

gained such a popularity among the people of the city that

the supply was again taxed to its utmost capacity until a

few days ago, the Westinghouse company received another

contract for the installation of one of its 3,000-light ma-
chines. This will give the Missouri Electric Light & Pow-
er company alternating current apparatus with a gen-
erating capacity of 24,000 incandescent lamps, which
makes it the largest alternating current central station

plant in America, west of the Allegheny mountains.

THE ELECTRIC MOTOR.
The power plant of the San Antonio, Tex. , Street Rail-

way company will be enlarged.

It is stated that the electric railway between Ann Arbor
and Ypsilanti will be built by the last of December. Julius
E. Beal is the president of the new company.

The city council of Providence. R. I.. last week decided
to deny the application of the Union Railway company for
permission to operate an overhead electric system.

The Paris Societe pour le Travail Electrique des Metaux
has put an electric accumulator car on the line between
the Palais de ITndustrie and the Place de la Concorde.
Laurent-Cely accumulators are used.

The Love Electric Traction company was formed last
week at Chicago, to build electric railroads and electrical
appliances: capital stock ^10,000.000; incorporators, John
C. Love, Homer N. Hibbard and Albert G. Wheeler.

The total number of cars equipped with Thomson-Hous-
ton motors in St. Louis is 139, the number of motors is
27S, and their total horse power is 4,170. There are four
separate lines in the city equipped with the Thomson-
Houston railway system, in addition to which there is one
line across the suspension bridge, and a smaller line im-
mediately across the river from St. Louis connecting with
the bridge line on which Thomson- Houston apparatus is

used.

A Springfield, III., correspondent writes December 15 as
follows: "The representatives of the several electric rail-
way systems were here to-day competing for the contract
for the electrical equipment of the People's Electric Street
railway of this city. The prize was captured by Paul
Bossart. representing the Rae system of tte Detroit Elec
trical Works. This is a very desirable contract. The
equipment will consist of fourteen motor cars and two gen-
erators.

'

The Buffalo, N. Y. , Railway company has been formed
for operating a street railroad with branches, in all about
116 miles in length, in the cily of Buffalo, and it is to con-
tinue for 999 years. The company is capitalized at |6.ooo,-
000, and has as directors for the first year: H. Sellers Mc-
Kee, Pittsburg; Edward E. Denniston and Richard M.
Clay, Philadelphia; C. C Cuyler, New York; Henry IVI.

Walson, Murray A. Verner and Samuel S. Spaulding
Buffalo; Thomas D. Cuyler, John P. lllsley, C. F. Stev-
ens. Stephen E. Haas, Charles A. Pearson and G. R.
Nichols, Philadelphia. It is understood that this company
will assume control of the principal lines now in operation
in the City of Breezes. Electricity will be introduced
throughout the system, it is claimed.

According to an Eastern contemporary: "The West
End Street Railway company of Boston, the great consol-
idated company that is intrcducinsr electricity for motive
power, had gross earnings of $5,780,082 for the last year,
an increase of ^580,180 over the previous year The
operating expenses were I4 2!4.04i, or 73)^: per cent, of
the earnings. The cost of the road and equipment is

put in the report at $15,690 707. representing $9 891,150
of stock, $4,034,442 of bonds, and $3,246,659 of floating
debt. The company has $2,008,850 in stock yet to issue
to reach the authorized limit. The report shows that on
the lines where electricity has supplanted horse power the
increase of travel has been 44 per cent., one of these lines
showing the enormous increase of 73 per cent., while there
has been very little if any growth of business on the lines
still operated with horses."

THE TELEPHONE.
The gas meter in the telephone exchange, Milwaukee,

was affected by the cold snap last week and darkness was
the result. From 10 p. m. until i A. m. the operators weie
compelled to grope about in the dark. As a consequence
the service all over the city had to suffer, and many were
the calls that remained unanswered- Annunciators droppt d
down every moment, but as their numbers could not be
seen connections cou'd not be made Chitf Optralor
McManman was finally found and hastened 10 the office,

where he and the watchman after an houi's hard work suc-
ceeded in thawing out the meter. When the gas had been
turned on again the telephones whose annunciators had
dropped were called up, and where it was possible, an ex-
planation was given.

Personal Mention.
S. S. Davis, manager of the People's Light & Fuel com-

pany, of Moline, 111 , was in Chicago last week.

Among the guests at the Chicago Electric club Monday
evening was G. L. Patterson of Stanley & Hall, New York
city.

H. Ward Leonard, of the Edison General Electric com-
pany. New York, was in Chicago Monday evening and at-

tended the meeting of the Electric club in the evening.

Henry Villard was in Chicago last Saturday. He visited
the Chicago Edison company's station on Adams street
and made a general inspection of Edison interests in the
city.

A theater party composed of Henry Villard, Gov. Gray
of Indiana, Ferd W. Peck, and Prof. Badt, of the Thom-
son-Houston company, Chicago, occupied a box at the
Auditorium anniversary last week.

Miscellaneous Notes.
A Thomson welding plant is to be installed in the car-

riage manufactory of Craver, Steel & Austin at Harvey
near Chicago.

W. W Donaldson. Roderick Macrae, A. H. Robertson
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and others, have incorporated the Donaldson- Macrae Elec-

tric company to manulacture electrical machinery at Balti-

more. The capital stock is $20,000.

The commemorative address by Augustus 1-owcIl at the

twenty-fifth anniversary of the Massachusetts Institute of

Technology has been issued in pamphlet form and will be

read with interest by all who have had occasion to note the

admirable work of this institution.

Allen K Koote. secretar>- of the National Electric Light

association, is making a strong effort to increase the mem-
bership of the organization. He has just sent circulars to

members showing the importance of increasing the mem-
bership to 1,000. and asking those now enrolled to co-op-

erate to secure this number on the list.

Business Mention.

The National Electric Manufacturing company of Eau
Claire. Wis., has issued an illustrated catalogue describing

its direct current incandescent system.

R. Thomas A: Sons of East Liverpool. O., have just is-

sued a profusely illustrated catalogue descriptive of their

hard vitreous porcelain electrical supplies.

Borden. Sellick \ Co., Chicago, have issued a pamphlet
describing and illustrating the uses to which the I larrison

Conveyor is put. This conveyor is extensively used in coal

mines.

The Electric Construction & Supply company of Butte,

Mont., has been organized to do general contract work
throughout the Northwest. The company will carry a

complete line of eleclrical supplies. E. P. Kinney is gen-

eral manager.

D. C. Spruance, treasurer of the Star Electri-x com-

pany of Philadelphia is making a flying trip through the

West and reports sales right and left. Mr. Spruance has a

wide acquaintance with the electrical fraternity, and he

says no effort is required to sell Electrix goods.

James H. Bates, formerly connected with the Sprague

Electric Railway company, the local Kdison company of

Philadelphia and the Fort Wayne Electric company, is about

establishing a house in New York to deal in electrical

supplies, motors, etc., with Moore Brothers, 106 and 108

Liberty street.

^L M. Wood has severed his connection with the Edi-

son General Electric company of Portland. Ore., as district

electrical engineer, and is now one of the engineering staff

of the Electrical Supply company of Chicago, where his

extended electric lighting and railroading experience will

unquestionably render his services valuable.

Charles G. Armstrong who has been connected with the

Great Western Electric company, has accepted a position

with George Cutter, 333 Rookery Building, Chicago. Mr.

Armstrong will have charge of the shop which Mr. Cutter

will locate on the west side. Here will be manufactured a

numberof devices which Mr. Cutter has invented as well

as several specialties designed by Mr. Armstrong.

The Sawyer-Man Electric company reports the incandes-

cent lighting business to be greatly on the increase, the re-

ceipts of orders for one day recently breaking previous

records and amounting to about 30 000 lamps. It is

stated that the sales for the month of October and Novem-
ber were the largest in the history of the company. Orders

from Egypt. China. Australia and Germany as well as the

two Americas were among the receipts of a single day.

Few business publications are perused with the interest

which will be accorded to a little pamphlet just issued by

W^illiam J, Hammer. Mr. Hammer has recently opened
an ortlce as consulting and constructing electrical engineer

- in New York city. The little volume contains evidence of

Mr. Hammer's ability for his work. Letters from Thomas
A. Edison and l'",tihu Thomson testifying to Mr. Ham-
mer's ability, are presented. A list of a number of noted

electrical installations which were in charge of Mr. Ham-
n.er are beautifully illustrated.

Charles G. Armstrong, late assistant manager of the

Great Western Electrical Supply company, has left this

company and is now engaged in contract work. He has

devised a number of very ingenious electrical appliances,

some of which have been noticed in these columns, and
will be prepared to install these as well as other carefully

planned contrivances. He is well known among architects

as well as among the electrical fraternity in the West, and
already has some large contracts under way. His present

address is 333 "The Rookery," Chicago.

The Eleclrical Supply company, 171 Randolph street.

Chicago, reports an unusual run on Habirshaw wire. It

is making special arrangements which will assure a sull'i-

cient supply in stock at all times to meet the increasing

demand for this wire. The company's arrangement for

selling Edison lamps at Edison prices, and its supply of

Sunbeam lamps put it in particularly good shape to supply

all classes and conditions of the lamp trade. The Bradner
adjustable hanger which is sold by the company, is per-

fectly simple and effective, not to speak of its ornamental
aspect. By its use unsightly loops, knots and adjusting

balls are dispensed with.

Among the materials which enter largely in the manu-
facture of all sorts of electric appliances, both hard and
soft rubber have played an important part. Special tools

and machinery have been designed, and the processes per-

fected so that rubber pieces giving a high and lasting in-

sulation can be made in quantity at very reasonable prices.

These pieces often need to be of sizes and shapes to adapt
them to the apparatus of which they form a part, and their

design belongs properly to the department of the practical

electrician. This fact seems largely to have been over-

looked, and the rubber manufacturers have been left to

furnish insulating pieces which niiglil, or might not be well

adapted to combine the strength, rigidity or elasticity, and
the insulation needed under the circumstances The
Revere Rubber company has established an electrical

department and has placed its general Western agency in

the hands of the well-known electrician, George Cutter.

His long and varied electrical experience would seem to

fit him for designing special shapes of insulating pieces to

meet any practical case, and with him at the helm such a

new departure should tenu to raise the insulation standard

of various electric appliances. George Cutter's oflke is at

333 "The Rookery," Chicago.

The committee of the I'Vanklin Institute to which was
referred the specimens of products of the Eureka Tem-
pered Copper company has made its report. It appears

that the committee not only subjected the specimens to a

critical examination, but also sent circulars "to over 100

establishments in the United States and Canada, using

tempered copper asking for results of their use of the same
with any expression of opinion that they may see fit to

give." The committee reports that the chemical examina-
tion to which the specimens were subjected, show that they

were "commercially pure copper." Out of fifty-three let-

ters the committee says, "Thirty-four expressed opinions,

based upon their experiences, which were highly favorable

to the tempered copper. Thus, it was stated that for bear-

ings on coal-xining machinery it lasts much longer than

any other metal before used; that it outlasts from three to

four times the old style of commutator copper bars or

brushes; very satisfactory for brasses on engine rods; bear-

ings on dynamos run very cool and require but little lubri-

cation
;
gives entire satisfaction on bearings of three

threshing engines; in wrist-pin boxes and in cross-head; as

step in gauge lathe, between end of spindle and set-screw

is superior to hardened steel, brass, rawhide or wood, all

of which were previously tried; very uniform in hardness

and remarkably free from blow-holes; gave good results as

a driving pinion in gear work; stood up well as armature
bearing in street car motors (a trying test), in small bear-

ings, where the brass bearings would not last over sixty

days the tempered copper has been in nearly a year, and is

apparently in as good a condition as when first put in.

Many other extracts could be given, particularly from par-

ties indorsing the copper for commutator brushes and
segments, to which it seems particularly well adapted. A
number of specimens of castings are presented with this

report, showing high excellence in quality and uniformity.

Mechanical examination bears out the statements of the

applicants as to the purity of the metal. We believe that

the claims of the applicants are substantiated by the ex-

perience of the majority of the parties using their copper,

and also by our own investigations. W^e are of the opin-

ion that the Eureka Tempered Copper company has made
a decided step in advance in the preparation of copper for

many industrial uses, and we recommend the award to Ai-

mer Thomas and Luzerne Merket, of the John Scott Leg-
acy Medal and Premium."

Electrical Patents.

el Con ley,

442,

442:

442,

442,

442,

442,

Issued D^ceiiilwr 9, iSqo.

io|. Electric Signal for Engines. Michr
Chicago, 111,

114. Electric fJate. Ilarleigh Gillette, Highland
Park, 111.

126. Electrical Vote Recorder. Sylvanus D. Locke,
Hoobick Falls, N. Y.
"Claim one: In an assembly chamber, a series of

desks for the members, each of which is provided with
two electric push buttons or keys underneath the

cover, one for the aye and the other for the nay vote,

and with suitable identifying and localizing devices

for said keys above the cover."

127. Hanging Device for Electric Arc Lamps.
James Louiisbury, Chicago. III.

"Claim one: The combination of an adjustably-

suspended lamp having lamp-contacts of annular form
carried thereby, and circuit contacts comprising arms
having bifurcated ends adapted to embrace the lamp-
suspending medium, and to engage t he lamp contacts

carried thereby."

139. Multiple Telegraph or Telephone. Abner M.
Roseburgh, Toronto, Canada.

140. Circuit for Electric Railways. Frank \V.

Sabold, Albany, N. Y.

143. Multiple Switch-Board System. Charles E.

Scribner, Chicago, 111.

The invention relates more especially to the opera-

tors' apparatus, and by its use the circuits are simpli-

fied. The metallic circuits are balanced so as to

avoid the effects of induced currents from other cir

cuils. The test for all lines, whether metallic or

grounded, is made uniform, while the single or groundetl

circuit lines may be extended to form metallic circuits

without disturbing the connection upon the switch-

board nor the spring jack switches. A feature of tliis

invention consists in the discovery that the introduc-

tion of a retardation-coil into a ground branch extended
from one side of a metallic circuit entirely overcomes
the harmful effect of such ground branch, by prevent

ing the How of the induced currents, which would
otherwise create a noise in the telephone.

144. Telephone Exchange Apparatus. Charles V..

Scribner, Chicago, III.

145. Multiple Switch-Board System. Charles E.
Scribner, Chicago, 111.

,146. Telephone Exchange Apparatus. Charles E.
Scribner, Chicago, III.

Tlie invention relates to telephone exchanges in

which metallic circuits are employed; and its object is

to provide apparatus which shall permit of looping the

different lines together without including any unneces-
sary resistance in the talking circuit.
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155. Insulating Covering
G. F. Virtue, Boston, Mass.

for Pincher Handle.

Homer H,162. Underground Electric Conduit.

Young Kansas City, Mo.

173. Electric Motor or Dynamo Electric Machine.
Charles E. Dressier. New York, N V.

1S7. Method of and Apparatus for Manufacturing
Secondary Battery Electrodes. James G Johnson,
Denver, Colo.

203. Separating Diaphragm for Electrolytic Cells.

Isaiah L Roberts, Brooklyn.

204. Diaphragm for Electrolytic Cells. Isaiah L.

Roberts, Brooklyn.

208. Speed Regulator for Electric Motors. William

W. Schiffmann, St. Paul, Minn.

23.;. Attachment for Span Wires for Suspended
Electric Conductors. Frank
N. Y.

267. Telegraphy. Edward
N. Y.

270. Device for Attaching Incandescent

Mansfield, New ^'o^k,

B. Ives, New \'ork.

Norman Marshall,

Electric

Boston,

442

442

442

442

442

442
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442
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442

44;

442

442

442

Lamps to Gas Fixtures.

Mass.

287. Incandescent Lamp Socket. George W. Hunt
and Albert E. Rich, Brooklyn, N. ^'.

332. Electrolytic Apparatus. Isaiah L. Roberts,

Brooklyn.

333. Apparatus for use in Electrolysis. Isaiah L.

Roberts. Brooklyn.

3'14. Electrolytic Apparatus. Isaiah L. Roberts,

Brooklyn.

335. Process of Treating Asbestos. Isaiah L.

Roberts. Brooklyn.

336. Carbon Electrode and Method of Making the

Same. Isaiah L. Roberts, Brooklyn.

An electrode consists of a compressed or firmly-

compacted block of finely-divided carbon and paraftine

or its described equivalent.

338. Relay. Jens G. Schreuder, Edgewood, Pa.

33Q. Charging Apparatus for Switch and Signal

Mechanisms. Jens G. Schreuder, Edgewood, Pa.

342. Telephone Toll Station. John W. Vaughn,

Jersey City, N. J.

347. Railway Car Telegraph. Craig R. Arnold,

Sharon Hill. Pa.

365. Electric Traction-Increasing System. Mark W.
Dewey, Syracuse, N. Y.

370. Electric Connector. William H. Garland,

Weymouth, Mass.

,383. Non-interference Fire Alarm Signal Box. Pres-

ton V. Merrifield, Grand Rapids, Mich.

,385 Electric Leak or Flow Detector. Gustave S.

Neu, New York.

,3go. Secondary Battery. James E. Pumpelly,

Chicago.

"Claim three: The combination, with an electrical

secondary battery, of the plates of the negative elec-

trode and the plates of the positive electrode, all having

their broad surfaces on the same or parallel planes, so

constructed and relatively arranged that the electrolytic

action takes place between the edges of the plates of

the opposing electrodes in contradistinction to their

broad surfaces."

391. Secondary Battery. James K. Pumpelly, Chi-

cago.

"Claim one: The combination, with an electrical

battery, of cellulose and wood-pulp fiber."

396. Electrolytic Apparatus. Isaiah L. Roberts,

Brooklyn.

407. Electric Railway. Merle J. Wightman, Hart-

ford, Conn.

4 1
5. Pulley Attachment for Electric Lamps. Thomas

H. Brady, New Haven, Conn.

.423 Method of and Apparatus for Measuring Elec-

tric Currents. Stanley C. C. Currie, Philadelphia,

Pa.

,446. Trolley Wire Hanger. Henry IL Luscomb,
Boston, Mass.

451. Ceiling Block. H. T. Paiste, WestChester, Pa.

452. Ceiling Block. II. T. Paiste, West Chester, Pa,

,459. Electric Motor and Frame. Albert Schmid.
Allegheny.

,472. Holder for Electric Lamps and Hoods,
George L. Batchelder,' Bloomington, III.

.473. Electric Bell. Charles B. Beers and \VilIiam B.

Tuttie. Bridgeport, Conn.

,497. Printing Telegraph. W'illiam W. Taylor,

Mansfield, Mass.

,501. Electric Meter. James J. Wood, Brooklyn,

N. Y.

,516. Galvanic Battery. Clarence E. Dutton, Jr.,

Washington, D. C.

"Claim twelve: A battery cell having a hollow

carbon electrode, a metallic rod passing there through,

and serving as a positive pole, and a nut on said rod

engaging said electrode."

,575. Conductor for House Lighting. William H.
Eckert, New York, and William IL Gregory, Brook-

lyn. N. Y.

,580. Electric Arc Lamp. William I'. Heoderson,
Grafton, Pa.

5S8. Electric Switch. Norman Marshall, Boston,

Mass.

594. Electrolytic Apparatus.
Brooklyn.

Isaiah L. Rib.'rts,
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EttDSNE E. Phillips, President. W. H. Sawtbh, Tjeo'j and Electrfcian.

AMERICAIT ELECTEICAL WORKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT^IRE,
^ Magnet Wire, OfQce aod Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York OfficeTiO Cortlandt Street.

P._<!...A.CgSBitIAN. Ageal.y

Eugene F. Philufs, President. John Cabkoll, Sec'y. Treasurer

EUGENE F. PHILLIPS ELECTRICAL WORKS

F^t.'^? [St. Gabriel Locks, Montreal, Canada.

~ MASDPACTUREBS OP—

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.

MCA
AU. SIZES

AND
QUAIilTEES

For Electrical Purposes.

EUaElfEMTJNSELL&OO.,
218 Water St„ New Torb.

Make

Anything
IN BRA55

TurhirBrks Works

4lasallj&avc

CHICAGO.

cc >J

Insulaiion Guaranteed Wherever Used, Aerial, Underground or Submarine,

In a letter from tbelssPECTOE of the Boston Fire Underwriters' Union, nnder date of Maicl>
19, 1886, lie says : "A Tlioroughly Sellable and Desirable Wire in JEvery Kespect."

Tbe mbter used In Inanlatlng our wlrea and cables la specially chemically prepared, and is guaranteed
to he waterproof, and in'H not deteriorate, oxidize or crack, and will remain flexible In extreme cold weather
and not affected by heat. The Insolation Is protected from mechanical Injury by one or more bralda and the
whole slicked with Clark's Patent Compoand. which Is water, oil, acid and. to a very great extent, fire proof.
Our Insulaiion will prove durable when all others fail. We are prepared to furnish Single Wires of all
jaogea and diameter of Insolation for Telegraph, Telephone and Electric Lignts from stocK. Cables mad«
» order.

EASTERN ELECTRIC CABLE COMPAIMY, •

61 and 63 Hampshire Street, Boston, Mass.
BENRT A. CLAEK, General Manager. • HERBERT H. EUSTIS. Electrician

HARTFORD,
CONN.

Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Onr light DohIiIb Dynamo Belts are always made firom centers of irhole
hides extra stretched.

f W. H. SALISBURY & CO.. Chicago, lU.
A. H. GAKDINBR CO., MUwaiiiee, WlB.
TODD & STANLEY CO., St. Lonis, Mo.
ENGLISH, MOBSE & CO., Kaneaa City, Mo.

f Maiu Hcnse, IndianapollB.
E. C. ATKINS* CO., ^BranciHoliBe, MempMs, Tenn.

( " *t Chattanooga, Tenn.

JEWELL BELTING CO.,'

"vV JsiSTBSar .^G-S^TXS:

Is the recognized Best Snbstitnte
for Hard Rubber in the market, and
need by tbe leading Electrical Houses
In the ccuntry. "We manafactore all

kinds of

mmm specialties,

also Sheets (wblcb can be sawed,

drilled, turned in a Jatbe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles. Cut-Outs, Bell Boxes,

Annunciator Dials and Handles, Push

Buttons, etc.

Claim to Hanofaeture THE YEH MiTERUt Wanted by the Electric Trade. Bend for EstimateB and Prices.

THE FIBRONE MFG. CO.,
Offlee, 35 TVarren St. Factory, 30O and 303 3Ionree St., NETf XOBK

ELECTRIC LIGHT POLES

Pioposals for all or any part of the fol-

lowing cedar poles will be received at

cflBce of the

CINCINNATI ELECTRIC LIGHT CO.,

Cor. 4th and Plum Streets, Cincinnati, Ohio:

.5 cedar poles 30 feet long.
44
389
683
46
12
63

34
35 ' "

40 ' "

45 " "

50 ' "

assorted sizes.

rVDrDIUEUTII Work, Intricate and

tArtniilltll I AL. special Machinery,kill kllllllbll ink, and anything that and
MODEL AND ^'^ '^""^ ^^ ^ ^'^^

rirn-rninil clsselexperimental

ELEuTHlGAL;?cu^d°="'°''
'=°

E. ». STIFF, 67 & 69 So. Canal St, Chicago,

Light Manufacturing under Contract.

FOR SALE- CHEAP.
Two new ThomNon.Honston Eleetrle

Motors, one 10 and one io-horee power. Will
sell cheap. Address

J. 'w. CALiKUiS & sosr,
Chicago Office Eocklord Electric Mfg. Co.

336 Bookery Bids.

FOR sale"

VERY~CHEAP.
Several 10, 15, 25 and 50-E. P. Tan De-

poele Electric Motors, made for Street
Cars; also Gear and Attachments for same;
also one 150-H. P. Van D?poele Electric
Generator; also two Street Car Trucks,
with 4J^-inch Axles and Bemls Gear; also
a lot of Pulleys and Hangeis
For particulars tddress

W. A. STILES,
Room 1028, 112 CLARK ST., CHICAGO.

To Directors of Electric Light or Power

Central Stations.

POSITION WANTED
By a manager, at present in charge of a
large electric light central s'ation, who
wishes to change for satisfactory reasons.
Can demonstrate by results his ability as a
mechanical and electrical engineer, and ss
business manager. Prospects of future
growth of company will be considered
with salary, but only those whose bufiness
will warrant the payment of at least $3,000
salary to the right man, need answer.

Address"K,"
Care of Westers Elbctrician.

IF YOU HAVE A BATTERY,
Gravity or Leclanebe, use the Delany Battery
Strip. It prevents salts from creeping, keeps
batteries and sbelvee clean, preven'^s local action,
and prolongs life of battery. WABBANXlfiU.
Per doz., Gravity, 60c; Leclanebe, 50c.

PATRICK B. DELANY,
Sontli Oranse, N. J.

EDISON LAMPS REDUCED TO 44 GTS.
16 CANDLE POWER LAMPS.

Lots of 25 to 150 44 cents each.
Lots of 150 to 500 42 cents each.
Lots of 500 40 cents each.

Other sizes In proportion. All sizes In stock, with bases

to fit any make of lamps or sockets.

FvU JJine OKONITE WIRES in Stock. Safest and best wire made.
Full Idne of Edison Sockets and Appliances,

STANDARD ELECTRICAL WORKS,
CINCINNATI,

OHIO.

^^ GROGKER-WHEELER
PERFECTED MOTORS.

Very Slow Speed—Full Power—Perfect RegralatioD
Forgred Fields, Xet into Base -Self-Oiline

Bearings—Self-Centerinff Bearings—All
Sizes Both Arc and IJicandescent

—For All Pcwer Purposes.

Acknowledged by the leading Manufacturing Companies to t>e

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnished for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S.S. WHEELER,

Fresident.
F. B. CRO:'KER,

VIce-PreBt.

LONG LIFE,
High Efficiency, A GONSTANT

And Beautiful
LIGHT.

The SUNBEAM is a SUCCESS.

THE SDNBEAM INCANDESCENT LAMP CO., CHICAGO, ILL.

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOST.

OKONITE COMPANY, Limited, - 13 Park Row, NEW YORK.
-THE-

INTERNATIONAL uiiuiiiii. ouiTiiniiij
BRANCHES Chicago, Boston, Philadelphia, Omaha, Minneapolis, Cincinnati, Louisville, St. Louis, Kansas City, San Francisco, London and South America.
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VrOTICE TO CONTRACTORS:

Office or Cirr Civil Esgixeeb, )

Indianapolis, Ind., Dec. 4, 1890. f

Notice Is hereby given that sealed proposalB
will be received by toe Common CoaDcll of tbe
city of iDdlsnapoll?, OD MoD(la> eviciae, J&q. 5,

1891, for lighting thecliyof latlluDapolie, Ind.

roB BLBCTKIC UUHTS.

Proposition to be for -tOO lighta; for 500 llsbte;

for r>X)lIebts; for Ti<0 lights: aod forSuO It^hte,

all to be -i,000 BlaDilard candle power arc lighte.

auspendtHl on mast arms.
All bide to be made to comply with provlBloce

of general ordinance No. 44, 16>«d, of thie city,

providlne for tbe placiog of all electrlc-Iigbt

wires within North, South, Baat and Weat sir^eta

(o be laid under ground, oataide of which bound-
arled wires tuay be strong on polea.
The contractor to furnleh alt neceaeary materi-

al, and do all tbe work of whatt^-ver kind oecee-
aary tu coD^lruct, equip anti mitlntaln In ^ood
anl Bubstantial >-Iecirlc loetailation, complete
aad ready for operation, for llgbtin^ tbe city, and
when the eame ie completed, ehall operate the
same In Ite entirety, foratrljil period of Sixty

(60) days.
The Uebtfl forrlebed shall be as good a3 the

beet standard 2,000 candle-power lighie ueed In

any city of the United Statee.

At the end of the trial period, If the lights are

as good aa above opecifleo, aod ^bouUl tbe per-
formance of tbe entire plant prove flati?factory,

the city will accept the same, and the rental s\ml
date from the beglnnlou' of (be tiial period. Bat
ahoaldtht" performance of tbe entire plant not
be eatlflfactory to cutd city, tbe plant will not
be accepted, and no rent wUl be paid until paid
plant 18 made, In lis entirety, perfectly satlefact-

orv to said city.

The equipment must In all respects be of the
best maQufactare, and of tbe latest and most im-
proved de^'lgn.

Bidders to make their propoeltlone upon the
basis of an all-night liehling echedale, beglnnlne
one-baU hour after sunset and ending one-half
hour before sunrise; also on a baale of a five

years' and also on a ten years' contract. Llgbtt:i

to be located under the direction of the commit-
tee on pablic light of the Common Council and
Board of Aldermen and city civil engineer.
The plant will consist of an equipment capable

of operating and sustaining circuits upon which
to operate arc lights of 3,000 standard candle
power each.
Not more than 50 lamps to be lighted by any

one circuit.

The mean photometric candle-power of the
lights, measured at an angle of 45 degrees from
a horizontal, shall be aa great as that ehown by
the best eiaodard -^.OiiO-canale-power arc light
now in oiae in the Cnlled States.

All Intermediate poles ehall be stral|^ht, live

white cedar, sbavedandnot leEs than eii inches
In diameter at tbe top, and ehall not be less than
thirty (30) feel in length, to he set five, (.5) feet in

the gronnd.
AU poles, includiug all croas-armf, plus and

brackete, to be painted two coats of good paint
of sach color as the city engineer may desig-
nate.
Alt poles to be set plomb, true to line, and

goyed whenever direction changes, or otherwise
necesaary.
Polea to be pet not more than 140 feet apart In

any case, and estimaled at the rate of -iO poles
per mile.
All wires must be Ihorougbly insula'ed with

some good material, noteaelly anreded and im-
pervloQfl to moliture, and the inenlatlon t > be
guaranteed water and weather-proof for three
years. All joints to be foldered, acd covered
with at least Ave layers of Kerlte tape, or some
other non-conducting material equally as good.
When the direcilon chaoses an insnlaled loop-

guard shall be attached to the pole to hold tbe
wire, In case of breaking of pin or bracket.
Wires must, In all cases, dear tbe ground at

least twenty five feet, and irust te kept clear
of contact with any adjacent lines or wires. In-
sulation from grounding from outside contacts
must be perfect.
All wiring :ind other work ehall, in addition

to the above, he done according to the rules
and regulbtlons of the National Board if Fire
Underwriters.
The contrac'or will be required to enter Into

a written contract, agreeing to perform the
whole work according to the Irae Intent of tbe
above specifications, and shall state tbe time
within which he will do (he whole of eald work,
and have the plant In operation; said time ahall
not exceed six months after tbe date of signing
tbe contract.
The contractor shall be required to furnish

a bond, with Bailsfactury eureiles, protecting
tbe city from liability on account of Infrioge-

mentsof patents or otherwise, and also fiom
all damages and cos s of suits that may arlee on
act'oant CH construction, maintenance, rental, use
or ownerstiip by the city, and guaranteeing
tbe full and faiibftil coiTipUance with the terms
of this contract wilh the city.

All work to be done under tbe direction and
Buoervielon of the city civil engineer, and any
points omitted in the above epecitlcations shall
tie subject to directions plven bv bim from time
lo time during the progress of the work.
The contractor will be required to accompany

his bid with a certified clieck for five thousand
doUarH i$'i,0<)Oj payable to tlie Mayor of said
city of Indianapolis, Indiana, for said city, and
the amount thereof shall be retained by eald city

of Indianapolis as Ibiiildaled (*amageB In the
event of hlfl failing 'o enter lnt(t a contract and
file proper bind within ten (10) days from date
of award of contract, and to he returned to nald
contractor upon ble filing a good and sufticient

bond within such lime for tbe faithful perrorm-
ance of the contract. The contractor lo erect
tbe plant as above, furnishing all the necessary
appliances, and doioK all the work of construct-
ing, and operating ami maintaining tbe same,
and to furnteb lii;htH nf ahove specified, for a
given sum jier light per annum.
The rental to be paid monthly.
The city shall be grunted the option of pur-

clmslng. at tbe expiration of the contract jjerlod,

the entire plant of any contracting company, at

a prko that shall be ll.T*'d by a board consist ng
of five members, two to be seldted by each of
tbe contractlug parties, and tbe fifth to be se-
lected by said fonr members so selected by said
contracting parties. The city ehall give to
said contracting company blx nionlhs' notice Im
mediately prior to tbe expiration of any such
contract, of the clty'e Intention to purchase such
plant.
The Common Council and Board of Aldermen

reserve the right to reject any and all bids.

FOR OAS LIOHTS.

For bids to furnish gas lights as follows: 500

lights, 1.000 lights, 2.00J lights, 3,000 llL'hte and
4,0C0 lights.

von VAPOK LICllTS.

For vapor lights as follows: 300 lights, 400
li^ta and 50u lights.
Bidders for farnlehlng gas m vapor llpbis, or

both, to bid on a hasis of one, two and thrfe
years'' contracts, and shall each submit wiib their
olds certified checks for $',',000. guaranteeing
faithful compliance of tbelr contracts. All bid-
dere for electric, gas or vapor lights shall bid on a
basis of an all ni^'ht lighting ecbedi]l(>, aod for
the I'gbtini:, cleaning and rf'palrlni: of their re-

SD^'Ctive lights. All additional lights to be pro-
vided at the contract price. The city reserves tlie

right to reject any and all bids.
A. P. SIIAWVKU, City Civil Engineer.

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

ZSlecfrical Expert^
DESI6NER AND MANUFACTURER.

Special and Experimental
MACHINERY .

Large Dynamos and Motors for Special Work
built to Order. Coal Mining Hanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

BLECKERT & NELSON,
MANUFACTUHEBS OP

Electric Li|lit and Combination Flitnres,

We make a epecialty of faralaMD^ the trade with
Electric Brackets, Electroliers, Portables, Com-
bination Brackets, and small flxtnres of all kinds.
Being manufacturers we can give lowest prices.

OFFICE AND FACTORT:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Descriptive Circulars.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

8TILWELI&BIERGBNF6.C0.,

DAYTON, OHIO.

Established in 1861.

B. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD ILICTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-saANCH 8T0BK-

2134 Michigan Avenue.

EMPIRE CHINA WORKS,
144 to 156 Green St„ Green Point, BrooHFn, E. D., N. Y.

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Switch Bases. Cat-Oat Boxe^, Cleats. Circuit Breakers,
Bashings, Kaobs and other Insulators.

The body of our goods 1b made non-conductive. Our ware Is the most
dense and is consequently ih<4 most non-absotbent that can be prodnced,
bfilne the TRUE HARD PORCELAIN,

AYRTON & PERRY,
AMMETERS and VOLTMETERS.

CHIEF CHARACTERISTICS:
Portability. Ko Permanent magnets. Direct Read-

ins Scale. Uniform Divisions. Unaffected
by Dynamos and Alotors.

It makes no difference which way the cnrrent enters. The am-
meters may be left in circuit contlnnously.
Each Voltmeter has a special contact key.

Sendfor Catalogue 1-66 of Electrical Test InstruTnents,

QUEIN t CO,, PHILUDELPHIl.

INCANDESCENT LAMPS.
so TO XXO T7-OIjTS.

TO FIT STANDARD SOCKETS.

THE BUCKEYE ELECTRIC CO.,
P.O.Box 123, CLEVELAND, OHIO.

WRITE FOR CIRCULAR.

JAMES LEFFEL WATER WHEELS
BUILT BY THE

JAMES LEFFEL $c CO.
UPRIGHT AND HORIZONTAL,

FOR

Electric, MiNiNC and Manufacturing

Easy wortiog gates. Hiph percentage and even
BiieeU at full and part capHL-ity. Etjually adapted to

high and low lietids. Large number of si'zes and
Btyle.s. Send for duscriptivo pamphlet to

THE JAMES LEFFEL & CO.
SPRINGFIELD,

OHIO.
OH 110 LIBERTY ST.
NEW YORK CITY.

ELECTRIC "^^- Mclaughlin.

DA II lA/AV ^4 "tsars' Experience.

I I PU T ^ Floaeer in tlie Baeinesa.

DAlilCD Repairs and Parta for all
AND fUWtn. Sjstems.

48, 50 and SJS NOBTH CIiiarTON ST.,

CHICAGO, ILL.

KTRODlICreB ENIIBEII NEW PBINCIPIE8.

THE OLD STYLE.

THE ACME LIM BELT
) IS MADE ONLY BV THE

Page Belting Company, Concord, N. H.
Bkanches ; Boston, New York, Chicago, San

Francisco. Also, inanutucturers of ull the
staple grades of Leather Belting and Lacing.
Send for Illustrated Cataloguu—a vuluabw
treatise on bcltiug, Free.

C. B. HOLMES, WM.C. NICHOLS,

Frest. & Qenl. Mgr. Secretary Jt Treasnrar.

G.W. GRIFFIN.

Saperintendent of CoDBtiactlon.

Hazelton

Tripod

Boiler.

Is the quickest

generator of steam,

needs less repairs

than any other, and

is the most eco-

nomical boiler in

use.

MM Triiiol Soiler So.,

170 TIENTI-SECOFD ST.,

CHICAGO, ILL.
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CELE-

BRATED "^VAXER "WHEEE as particularly adapted to their use,

on account of its remarkably steady motion, bisrh Speed
and fifreat Efficiency, and larg-e Capacity, for its diameter,
being double the Po'wer of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, of use-

ful effect g;uaranteed.
!$£^D FOB CATALO€irE A3VD PARTIC1TI.ARS.

Our Horizontal "\^ctor" is highly recommended, as no geai- are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch VDCXOR
XURBIi\E!Si arranged on a horizontal shsjt. with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, eitlier single or in pairs on horizontal shafts, and whece the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

CARBON CO MAKERS o-^ HIGH -GRADE

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from eum or adde. By refliterlng can be
used continnally. Adopted by the largest Elec-
tric Plants of the West."

S. TAUSSIG, Agf., 45 River St., Chicago.

Write for Prices and Samples.

AS A METALLIC INSULATOR
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO., Cleveland, 0.,

Offers its new Alloy Silver Bronze. Three times
the resistance of Qerman Silver guaranteed.
Color, strength, tonghness, casting qualities, all

flUDerlor to German Silver. Costa lees. Fur-
nished in Ingots or casting.

HARRISON CONVEYOR
FOR HANDLING

Grain, Coal, Tan Bark, Seeds, Etc.
Will convey all kinds of exain without mixing:.
Will carry two dltTerent binds of material in op-

posite directions at the same time.
Will convey One-Hundred and Fifty Tons of Coal

fer hour. Made ofW rou^ht Iron and Steel. Send for
Ilus. Catalog. BOKDIi^ <fE S£I.r.£CK. CO.,
4S and 30 JLiake St.. Chlcai^o, 111.

Yon mabe a mistake if you don't bay Electrical
Snppliea from F. & F., Cleveland, Ohio.
Send for
the latest
"List of Bargains
for Bell Hangers"
and "rock bottom'" on
Medical Batteries.
We undersell all.

Address
Vletcher & Fletcher Electric Co., Cleveland, O.
Mention this paper if you want bottom prices.

war. S. TUBNEE. J. LBSTEB WOODBEEDQE.

mrOODBRIDGB & TURNISR,
Electrical Engineers and Contractors.

coai:pi.i:T£ e<itiip]!Iext of electric BAixwA-rs.
steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Deslsns and Estimates Submitted.
74 Coi'tletxt.cL-t Street. TS'cxkt "Vorls.,

One 1 5-Iight 50 volt Dynamo
One 25-liglit 50 Tolt Dynamo
One 50-ligIit 50 volt Dynamo
One 75-light 110 Toit Dynamo
One 100-light 110 volt Dynamo
One 150-light llOTolt Dynamo
Inclnding Lamps and Holders.

I. W. COLBURN & GO..

FITCHBURC, MASS.

LAWIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE aOODS CO.,

180 Summer St., Boston, Mass.

Incandescent Lamp Co,,
1912-1914 Olive Street, St. Louis, Mo.,

MAJiUFACTUBEBS OF

INCANDESCENT lAHPS.

Lamps Made to Fit any Socket.

Send Qs a trial order. Satisfaction Guaranteed.

^xxlT" XhXa.xx'u.fEtot'tix-eirs of :E>-u.X'e C}*s%yiiGr Temisex-ec?. for

BiDsh Copper, Commutator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Office and Factory, NORTH EAST,FA.
Fastern Sales Office, 35 Broadway. NE'W YORK.

'Western Sales Office, 225 Dearborn St„ CHICAGO.
North W^estem Sales Agent. G. 'W- VnUlBms, DETROIT. MICH.

FACTORIES: WATERBURY, CONN.
atANrJTACTIJREBS OF

BARE AND IlffSUX.AT'XSD TT^IRZS.
Underwriters' Copper Electric Light Line Wire, Iiandsomeljr finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords

for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT U K." LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WASHINGTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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C. 8c C. ELECTRIC MOTORS.
The only motors in which the mag-

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that

can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over 10,000 3Ioton« in actual operation.

f^.^HO' OXJTIPITJS.

Electric Blowers for Ship Ventilation*

Motors for Hoist and
Mining Tramways.

Equipment of Machine Shops, Print->

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW EHGLAKD OmCE, 63 OllYer St,, BOSTON. PHIL&DELPHIA OFFICE, 38 S. Fonrtli St. CHICiGO OFFICE, Pkoenix Building,

C. & C. ELECTRIC MOTOR CO..
402 AND 404 GREENWICH ST.,

Electrical Testing Apparatus manu-
factured to order, repaired or

calibrated.

WESTERN ELECTRIC COMPANY, NEW YORK.

The New American Turbine Water Wheel.
PAETIOUIAELY ADAPTED TO DEIVINa

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stages of gate, steadiness of motion and

easy working gate, the construction of which makes it the most sensi-

tive to the action of a governor of any wheel on the market.

CrUn FOR PATAI nniF illustrating various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SUCCEiiSOES TO ^\ A\#T'^%lil ^\

STOUT, miLiIiS & TESIFIii;, Uf\j I \J 111 9 W

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol all makes, a relic of

the Past, that vanishes before the new

"Triple" Carbon Lamp
iDAPTED FOR iU. DAI OR ALl RIGHT LIGHTIHG,

First cost much less, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES, SINGLE OR DOUBLE.
Can be changed over at very small cost.

PuUy protected by U. S. and Foreign Letters Patent.

Send for Fukthbe Particulars to the

SPERRY ELECTRIC CO.,

105 to 807
tJAIVAIi ST.,

CHICAGO.

SPEAKING TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS,

W. R. OSTRANDER & CO.,
2 1 , 23 and 25 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.

^^ Send for Naw Catalogue, out August Ist.

INSULATED AND BARE

WISE
The Empire City Electric Co.,

15 & 17 DEY ST., NEW YORK.
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THE EVANS SYSTEM of DRIVING DYNAMOS-
(STATIOjr OF THE HOBTH A.TTI.EBOBO STBAH ASO BI^KCTItlC CO.)
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Over 3,000-I3L F. Alreaciy in. Operation.

Send for Catalogue "D" ta THE EVANS FRICTION CONE CO., 85 Water Street. BOSTON .

DERIVATION OF PRACTICAL ELECTRICAL DNITS.
By Lieut. F. B. Badt and Prof. H. S. Carhakt.

This is a very handsome book of 60 pages, printed on fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss, Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi, together with a carefully prepared table of the Practical Electrical Units, with their

relative values.

In no other Sinsle Volume can this Rare Collection of Portraits be Found,

ELECTRICIAN PUBIISHINtt CO., 6 Lakeside Building, Chicago, III

SOFT AS LEAD.

Cotton Wound Magnet Wire.

T^rx ^ Sample
-^vd:a,rLTj.fa-ct-a.reca. b3r-

JOHN A. ROEBLING'S SONS CO.,
TREHTON, IT. J.

WAREHOUSE, 171 and 173 LAKE STREET, - - CHICAGO.
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THE BUTLER HARD RUBBER CO.,
33 nv^oroer Stroot, KTo-w

- POSSEtliS SirPEBIOR ADTANTAeES IX THK KAKCVACTCBE OF

Especially in articles adapted to electrical industries, having obtained the sole right to manufacture HARD
R L'BBER under the valuable Patents granted to WILLIAM KIEL.

All operations of sainng, cutting, turning and polishing otir new standards of

SH E ET R ^JD AND T LIB I N fi '^^^ ^^ performed with a large reduction in the wear and tear of tools, and considerable saving of labor.^*^^f * ^^ m^ J"^ m m^ «^ h^ « ^i« Our new standards are of a richer black throughout, not subject ? o change in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
still remain the most satisfactorj' and cheape^tt in the market, nneqnaled for Ntrength, durability, inHalation and resistance to acids.

HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOR I^AIiB BY THE CE:lVTRAI> CLECTBIC CO., CHlCAeO.

THE REYNOLDS

Improved Corliss Engine
Is especially adapted for electric plants
of all kinds, and has made a record in

this field which cannot be excelled.

IT n UXEQ17AI,EI> FOR ECONOU? OP FHKL, BEOTrLAXITY O
MOTION, ASD dttrabujtt in URS.

SOL.B BUILDBRS

EDW. P. ALUS & CO..
RELIANCE WORKS. MILWAUKEE, WIS.

Write for onr CataloeneE

Manafactnrere of and Dealers In

Pulleys, Cears, Shafting, Hangers, Leather, Rubbei
and Cotton Belting, Lubricants, and Mill and

Engine Supplies of Every Description.

CHICAGO BRANCH, 41 ail 43 SOUTH JEFFERSON ST,

-KJaTA IBIjTSUIBU 1867.

FRANKLIN S. CARTER. ,

CHAS. M. WILKINS. [ TRADING AS
E. WARD WILKINS. ) PARTRICK 8c CARTER,

MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF

80I.E PBOPBIETOBS OF THB

NEW PATENT NEEDLE ANNUNCIATORS, WITH GUEST GALL AND FIRE ALARM SYSTEMS.

We make a Specialty of Supplies for Hotel and House HSfork, 114 S. Second St., Philadelphia, Pa.
Catalogues and Discount Siieels will be sent to tliose in tiie trade upon receipt of applica'ion and business card.

THE STANDARD CARBON GOh'^i^"
Manufacturers of Electric laight Carbons and Battery Material.

WE ARE HEADQUARTERS IN THE WEST

SEND FOR OUR NEW AND COMPLETE CATALOGUE,

ZSlectriclan Publishing Co., 6 Iiaheside Bldg., Chicago, 111.

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Habirshaw, Safety, and K. K. Wires; Poles, Cross-Arms, Pins, Brackets and Insulators.
Electric Railway and Electric Lighting Supplies of all descriptions.

CINCINNATI HEADQUARTERS
ELECTRIC LIGHT andTELEGRAPH SUPPLIES.

WEATHER PROOFSIMPLEXOKONITEGRIMSHAW WIRES • SINGLE^'^'DOUBLE COTTON F|ELDaN°ARMATURE WIRE
.
-FLEXIBLE CORD ROSETTES- CLEATS-TAPEofA'^KINDS- SWITCHES -CUT-OUTS- PINS-BRACKETSft'°INSULAT0R5-^ . THE LARGE:ST and best assorted stock to be found ANYWHERr, ASK FOR PRICES BEFORE PURCHASING.

I Rê̂ Jones-BRQs-Electric-Co. 28 3 0S^32West Court 5t.



December 20, 1890 WESTERN ELECTRICIAN.

>f°^^>.

TRADE MABKi

Okonite and Candee

WRITE TO US FOR THEM.
Dealers in Kverytbing ETmTmCT'RICAJm.

M««Mjjm«,
soiijiiEim ELEGTMML SUPPLY CO,, v^^, ST. LOUIS, MO.

DR. aASSNER'S

'^PATENT*?";;,,

Sf'^TENT No 373 054j

FOR OPEN CIRCUIT WORK
The Batteries are now made in the following sizes:

No. Heisbt. Width.
1 8. Rkctaugular (Double Cell), 7J in. 3f in. x 3+ in.

17. " 7|
1 6. Ctlihdkical (Enameled), 7 '

15. " 7
10. " 5i
19. Oval, 6+ '

, 02. Rectangular, 4* '

H " X If
'

3 In, diam,
3
3

3f in. X 1|in.

2J " X U "

A. SCHOVERLING, Sole Agent and Manufacturer,

111 Chambers St., New York,

Barnes' New Sensitive Drill
Speed, from to 1600 revolutions without stopping the machine or shifting beits. -'

This new sensitive drill embodies
principles not found in other tools of
its class, is simpler in construction
and more effective in operation than
any sensitive drill in the market.
The speed of the drill spindle can

be ijiereascd or ditiiiiiisJied in~
stantlyf or the 'motion reversed
without stopping- the machine or
shifting belts.

More or less driving power
can be applied to the drill spindle, as
the size of the drill or the nature of
the work may demand.
We claim for this drill superioritj'

both in simplicity of construction,

which renders it less liable to derange-

ment, and in effectiveness of opera-
tion, on account of the variation of
speed and power being so completely
under the control of the operator,
whereby all the adjustments are made
with the least possible loss of time.
It is smooth and almost noiseless in
operation, and entirely free from the
vibratory- motion commonly found in
drills of this class, where the spiudle
is driven by belt.

Sold subject to trial, with single or
multiple spindle. Send for Catalogue.

W. F. & Jno. Barnes Co.
ROCKFORD, ILL.

Address, No. 16lEuby Street,

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
SPECIALTIES :—Armlngton & SIme Engines, Steel Boilers, Standard Rocking and Sheffield

Gratea, Lowe Heater, Hoppes Parifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

PRIMARY BATTERIES
For Household, Experimeiital, Scientific

and other Purposes.

JAMES H. MASON.
MAmiFACTIJRIS& ELECTEICIAS,

Office, 63 Broadway, New York.
Factory, I 18-120 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOR
SMALL STORES.

Office and Domestic Ligbting.

GREAT IMPROVEMENTS.

Guaranteed as represented.

These Batteries are in practical use,

and giving perfect satisfaction.

PRINCIPAL DEPOT:

C'hestnat St., cor. Twelfth, Philadelphia.
mtu m^ %yE

BRANCH MOUSES.

Nos. 767 & 769 Broadway, New York.

"'* 1260 & 1263 Broadway, New York.

'"' 160 Tremont Street, Boston.

'' 151 & 153 Wabash Avenue, Chicago.

" 444 Fulton Street, Brooklyn.

Founded by Samuel S White in 1844.

JAMES W WHITE, President.

HENRY M. LEWIS, General Manager.

J. CLARENCE WHITE, Secretary

SAMUEL T. JONES, Treasurer.

Cable Address: 'Wliite, Philadelpbia. .])I.ov..giibe.r.....4.t.h....„.1.890..> ..

Edison Mfg. Co.

,

Orange, N. J. 71

Gentlemen':

Yours of October 16th duly recViTed, and sickness lias caused

the delay in answering it. As to the Edison Laland Battery, we

have been using primary batteries to operate dental electric

pluggers and motors since 1875, and am compelled to say that the

Edison Laland Battery ^ excells^other batteries we have ever

used.

Yours truly,

The S. S. White Dental Mfg. Co-

,^^X^^^
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NOW READY! NOW READY!!
Third Edition Dynamo Tenders' Hand-Book, with moonlight schedule for 1890. Second Edition Incandescent Wiring
Hand-Book with additional chapters. An astonishing record: The rapid and continued demand for Lieut. Badt's prac-
tical hand-books has compelled us to print Filteen Thousand copies -within Eighteen months, as follows:

Djoamo Tenders' Hand-Book,

Incandescent Wiring

1st Edition 2,500 Copies.

2d " 2000
3d " 2,000
1st " 2,500

Incandescent Wiring Hand-Book, 2d Edition 2,500 Copies
Bell Hangers" " " 1st " 2,500

' 2d " 1,000

Total within Eighteen months 15.000

Bell Hanger's Hand Book.

BY F. B. B&DT.

PRICE $1.00. 100 pages, 97 illustra-

tions, flexible cloth binding, lype page

5}x3 inches. First edition exhausted, scc-

c nd edition now ready, making a total of

3,2.'i0 copies printed to dale. Just the

book for people engaged in selling, Install-

ing or handling electric batteries, electric

bells, elevators, bouse or hotel annuncia-

tors, burglar or fire alarms, electric gas

lighting apparatus, electric heat apparatus,

etc. etc.

TABLE OF CONTENTS.
VOLTAIC KLECTRICITT.

Contact Series.

The Voltaic or Galvanic Cea
Generation of Current.

Local Action.
Polarization.

DESCRIPTION OF E.\TTERIK8.

The Smee Battery. The Grenet Battery.

The Daniell Battery.

The Grove Battery.

The Bunsen Battery.

The Carbon Battery.

Nickel- Plating Battery.
Fuller's Mercury Bichromate Battery.

The Leclanche Battery.

The Diamond Carbon Battery.

The Law Battery.
Gravity Batteries.

Dry Batteries.

Classification of Batteries.

ELEMENTARY DATA.

The Electric Current.
Ohm's Law.
Conductors and Insulators.

Direction of the Current.
Connecting Batteries.

Cells Connected In Series.

Cells Connected in JIultlple Arc
Recapitulation.
Work.
External Resistance.

Rules for Connecting Batteries.

Data Regarding Batteries.

Divided Circuits.

Electro-magnets. Induction Colls.

Electric Bells.

Single Stroke Bells.

Long Distance Call Bell System.
Push Buttons.
Buzzer.
Indicating Box Bell.

Annunciators. Electric Alarms.
Hotel Fire Alarm and Room Call.

The Hess System.
The Western Electric Company's System.
The Double Wh-e System,
Partrick & Carter System.
The Electro-mercurial Alarm.
The Metallic Thermostat.
Burglar Alarms. Desk and Safe Alarms.
Electric Gas Lighting Apparatus.
Portable Gas Lighters.
Apparatus for Public Buildings.
Apparatus for Residences.
A Novel Automatic Burner.
Connections of Gas Lighting Systems.
Electric Heat Regulators.

RDNNING ELECTRIC WIRES.

Proper Installation.

How to Fish Wires.
Wiring Fixtures for Gas Lighting.
Wiring Elevator Annunciators.
Best Time for Wiring.
Extra Insulation.

TESTING INSTRnMENTS.

Detector Galvanometer and the Magneto
BeU.

Tests for Faults.
BeU Hangers' Tools.
Wire Tables.
Specifications for Wiring a Hotel.

Dynamo -Tenders' Hand-Book.

BY F. B. BADT.

PRICE |1 00. First and second edl-

tions exhausted ; third edition now ready,

making 6,500 books printed to date, con-

taining additional pages and moonlight

schedule for 1S90. 93 pages, 70 illustra-

tions, flexible cloth binding, size of type

page 5ix 3 Inches. Designed for dynamo
tenders and linemen, stationary and ma-
rine engineers. Just the book for men
who wish to learn how to operate and care

for electric light installatiODS. The only

book of the kind in the English language.

TABLE OF CONTENTS.
ELEMENTART DATA.

The Electric Current. Ohm's Law.
Work.
Conductors and Insulators.
Direction of the Current.
Detector Galvanometer and Magneto Bell.

ARRANGEMENT OF POWER.
The Dynamo Room.
Motive Power.
Shafting and Pulleys.

Foundations for Dynamos. Belts.

DTNAMO ELECTRIC MACHINES.
Description of the Dynamo.
The Continuous Current Dynamo.
The Series Dynamo.
The Shunt or Derived Circuit Dynamo.
The Compound Dynamo.
The Alternating Current Dynamo.
Preparation of a New Dynamo for Opera-

tion.

Starting a New Dynamo.
Keeping a Dynamo in Good Order.
Brushes. The Commutator.
Repairs to the Armature.
Repairs to the Field Magnets.
Testing the Wire Colls of a Dynamo for

Contact against Iron.

DISEASES OF DYNAMOS.
Non-Generation of Current by the Dynamo.
Excessive Sparking of Commutator and

Brushes.
LAMPS.

Arc Lamps.
Suspension of Arc Lamps.
Trimming and Cleaning Arc Lamps.
Incandescent or Glow Lamps.
Multiple Arc System.
Multiple Series System.
Series Multiple System.
Arc and Incandescent Lamps on the Same

Circuit.

The Alternating System.
LNSTRUMENT3.

Current Indicator or Ampere Meter.
Pressure or Potential Indicator, or Volt-

meter.
Current Regulator.
Switches.
Safety Devices.
Lightning Arresters.
Ground Detector.
Switch-Board.

CIRClJITa OR Li)ADS.

Outdoor Leads for Arc Lighting

.

Outdoor Leads for Incandescent Lighting.
Arc Circuits Inside of Houses.
Incandescent Circuits Inside of Houses.
Size of Wires for Incandescent Lamp In-

stallations.

Testing.
ACCUMDLATORB.—DESCRIPTION AND OPER-

ATION OK ACCDMULATORS.
SAFETY REOCLATIONB.

Rules of the Boston Underwriters' Union.
English Regulations.
Abstract of the Chicago Electric Light

Laws.
Rules and Regulations of the New York

Board of Electrical Control.

Table of Electric Light Conductors.
Lamp Lighting Schedule—Moonlight Sys-

tem.
Construction Tools.

Incandescent Wiring Hand-Book.

BY F. B. BADT.

PRICE $1.00. Type page 5^x3 Inches,

flexible cloth binding, 72 pagea, 41 cuts,

and 5 tables, three of which are 12x18
inches. These tables give at once and
without any calculations, the size o( wire
required In each case for any percentage of

loss. First edition exhausted, second edi-
tion containing additional matter now
ready, making 5,000 copies printed to date.
A timely book, containing full illustrationa

for incandescent wiring and complete in-

formation concerning methods of running
wires, location of safety devices, splices,

Insulation, testing for faults, wire gauges,
general electrical data, calculating sizes of
wire, wiring of fixtures, elevators, build-
ings. Isolated and central station plants
The only book of the kind published.

TABLE OF CONTENTS.

INTRODUCTORY.

The Multiple Arc System.

The Three- wire Syslem.

MBTHODS OF RUNNING WIRES.

Cleat Work.
Moulding Work.
Concealed Work

—

a. When the building is Being Con-

structed.

b. In a Completed Building.

LOCATION OP SAFETY DEVICES AND
SWITCHES.

The Tree System.

The Closet System.

Safety Devices.

Switches.

Splices.

Safety Rules.

Insulation and Testing for Faults.

FIXTURES AND ELEVATORS.

Wiring of Fixtures.

Wiring of Elevators,

Wire Gauges.

GENERAL ELECTRICAL DATA.

Coulomb.

Ampere.

Volt.

Ohm.
Conductors and Insulators.

Ohm's Law.
Conductivity.

Divided Circuits.

Work, Energy.

CALCULATING SIZES OP WIRES.

Plans and Symbols.

Drop of Potential and Loss of Energy.

Practical Rules for Determining Sizes of

Wiiea.

Safe Carrying Capacity.

The Three-wire System.

Explanation of Tables,

Appendix I. Plan for Wiring a Tall

Office Building.

Appendix II. The Interior Conduit

System.

Table No. 1, Gauges In Circular Mils.

Table No. 2, Electric Light Conductois.

Table No. 3, 50 Volt Lamps.

Table No. 4, 75 Volt Lamps.

Table No. 5, 110 Volt Lamps.

Elements of Electric Lighting,

BY PHILIP ATKINSON. A. M.. PH. D.,

260pagee, 13 mo. 104 lUaetrations. Price $1.50

This book is a revision of the popular series

of articles which ran through the Western

Electeician under the same title. A
complete and comprehensive treatise on elec-

tric lighting giving the latest practical facts

with the least amount of technicality aud

mathematical formula; vrith full treatment

of the dynamo, the storage battery and the

principles of direct and alternate current

lighting.

TABLE OF CONTENTS.
Electricity a Mode of Molecular Mo

TiON. Principles of the Dynamo.
The Armature. The Commutator. Closed

Circuit and Open Circuit. The Brushes. The
Field Magnets, The Dynamo's Mode of Ac-
tion. Difference of Potential. Reversed Cur-
rents. Commutation. The Armature's Mode
of Action. Shunt and Series Dynamos Com*
pared.

Alternate Current Dynamos.
Principles of the Alternate Current Dynamo.

The Slemens-Halske Dynamo. TheLontin Dy-
namo. The Gordon Dynamo. The Weeting-
house Dynamo. The Converter.

Direct Current Dynamos.
The Edison Dynamo. The Weston Dynamo.

The Sperry Dynamo. The Brush Dynamo.
The Thomson-Houston Dynamo, The West-
ern Electric Dynamo. The Ball Dynamo.
The Mather Dynamo. The Van Depoele Dy-
namo. The Hochhausen Dynamo. The
Wood Dynamo.

Electric Terms and Units.
Electric Potential. Electromotive Force.

Resistance. Current. Electric Induction.
Magnetic Induction. Conductivity and Insu-
lation. Quantity and Intensity. Electric
Units. The Volt. The Ohm. The Ampero.
The Ampere Hour. The Coulomb. The Farad,
The Microfarad. The Watt. The Electric
Horse-Power. The Joule.

Electric Measurement.
The Potential Indicator. The Deprez-Car

pentier Ammeter. Ayrton and Perry's Am-
meter, Ayrton and Perry's Voltmeter. Ayrton
and Perry's SpringVoltmeters and Ammeters.
The United States Electric Lighting Co. 's Am-
meter. The Western Electric Co.'s Ammeter.
The Curdew Voltmeter. Ayrton and Perry's
Meter. The Forbes Coulomb Meter, The
Edison Current Meter. The Standard Light
Unit. The Bunson Photometer.

The Arc Lamp.
Principles of the Arc Lamp. Arc Light

Carbons. The Jabloehkoff Electric Candle.
The Jamin Electric Candle. The Sun Lamp.
Automatic Adjustment of Arc Light Carbons.
The Foucault-Duboscq Lamp. The Serrin
Lontin Lamp. The Brush Arc Light Lamp.

The Incandescent Lamp.
Reynier's Lamp. Early Experiments. In-

candescent Light Carbons. The Edison Car-
bons. The Lane-Fox Carbons. The Cruto
Carbons. Swan Carbons. The Weston Car-
bons. The Bernstein Carbons. General De-
tails of Filament Construction. Construction
of the Incandescent Lamp. Position of
Lamps. Renewal of Lamps.

The Storage Battery.
Electric Storage. Plante's Secondary Cell.

Chemical Reaction in the Plante Cell. The
Plante Battery. Faure's Secondary Cell.

Chemical Reaction in the Faure Cell. Faults
of the Faure Cell. The Improved Faure
Secondary Cell. The Fluid. Electric Form-
ation of the Plates. Electromotive Force.
Resistance and Current of Cell. Weight of
Cell and Thickness of Plates. Cause of
Buckling. Variable Resistance of Electrolyte.
Inspection. Formation of the Faure Battery,
The Julien Accumulator.

Electric Distribution.
Arc Light Distribution, Series Installation.

Hefner von Alteneck's Regulator. Incan-
descent Light Distribution. The Direct Cur-
rent System. Parallel In8taliv'-..on. Multiple
Series Installation. Series Aia../iple Installa-

tion. Combined Arc and .^candescent In^

stallation. The Edison Three-wire System.
The Storage Battery System. The Induced
Alternating Current System. The Primary
Alternating Current System. Meters. Fuses.
Switch Boards. Lighting Mines. InstaUa*
tion Rules.

SENT POST PAID ON RECEIPT OF PRICE. ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building. CHICAGO
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THE TRIUMPH
ECONOMY, SIMPLICITY, DURABILITY, SILENCE.

16 TO 300 HORSE-POWER. COMPODND AND VALYELESS.
Most perfect reealatlon ever obtained.

NO SMALL PARTS REQUIRING REPAIRS. NO ECCENTRICS NO STUFFING BOXES.
NO PISION RODS. INTERNAL FRICTION A MINIMUM.

ALL PARTS INTERCHANGEABLE.

Ttae engine Is perfectly balanced ana self contained; all ireaiinsr Bnrfaces
are exceptionally large, making It the most perfect bigb speed engine bnllt.

THE TRIUMPH GOHPODND ENGINE CO.,
SOLE BUILDERS,

21 I, 213, 215 and 217 W. 2nd St., CINCINNATI, O.
FRASER & CHALMERS, Agents, Salt Lake City, Utah; Helena, Mont.

RIA1_ -^^^ WORKMANSHIP
H e: a EST.

BECK AUTOMATIC ENGINE.

ffa

1 ^, J^K\

Taylor Mfg Co. Chambersburg.Pa
.#

'^^

Complete Steam Plants a Specialty"^

REGULATIDN-DURABILITY

L^m SIMPLICITY

THE JOHN T.NOYE MFC CO. BUFFALO. N.Y.i

FAIRBANKS, MORSE ^ CO.,
St. Louis, Chicago, Kansas City, Denver, Omaha, St. Paul.

Both Advertiser and Publisher
by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.You WiU Oblige

THE SCHUYLER
-STTSTEiyi: OIF-

ARC LIGHTING
CONTAINS THE FOLLOWING IMPORTANT FEATUBES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof against a burn-out.

A Pure White Steady Light.

M SCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.

HILL
Clutch Works,
CLEVELAND, O.

EASTERN OFFICE.
ISCortlandtSt., - NEW TORE.

Engineering Office: 146 Franlclin St.,

BOSTON.

CHICAGO: MINNEAPOLIS:
So. Canal St. 305 Kasota Ballding.

KANSAS CUT:
1231 and 1223 Union Avenne.

ELECTRIC LIGHT PLANTS
DesigDed, Erect«d and Furnished.

Send for new Catalogue Power
Tranamiealon Machinerj.

'c^uTo^^^ENGINE
SELLING AGENTS:

Standard.

Cross Conipound.

Triple Expansion.

Tandem Compound

C. R. VINCENT & CO.,
15 Cortlandt Street, NEW YORK.

J. W. PARKER
38 So. Fouith Street, PHILADEtPHIA, PA.

COOLEY & VATER,
224 Washington Avenue, MINNEAPOLIS, MINN.

W. B. PEARSON,
Room 403 Home Insurance Building, CHICAGO, ILL

WILLIAM T. BONNER,
618 New York Life Insurance Building,

OMAHA, NEB.

ENGINES for Electric Railways and Electric Lighting.
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE.
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TtHLE:

Thomson -Houston Flectbic Ct
TO THE OWNERS OF WATER OR STEAM POWER:

LONG DISTANCE TRANSMISSION OF POWER
by Electricity is now successful and economical.

A greater efficiency, both as to first cost and operating expenses, is guaranteed than
by any other method of power transmission.

Electric power transmitted for any purpose and to drive any class of machinery.
ELECTRICITY IN MINES may be used for Hoisting, Pumping, Tram Cars.

Ventilation, Drilling, and Lighting.

TUUMSON-HOUSTOIIf EtECTRIC ]*IINIir« EOCOMOTIVE.

Thomson-Houston Generators ano Motors
Cannot be Excelled for Duicibility and XSfficiency.

We will be pleased to furnish on demand full information on our electric appliances and
make estimates for transmission of power plants, and for the equipment

of mines with Electric Power and Lighting Apparatus.

COMPLETE INSTALLATIONS, OR ELECTRIC MACHINERY ONLY, FOR ALL KINDS OF
ELECTROLYTIC WORK, ESPECIALLY FOR THE

Electrolytic Refining of Copper.
Illustrated and Descriptive Ciroulars cheerfully furnished on application at any of the following

*

I

BOSTON,
8ao .^tlctxitlo .A.\r&.

CHICACO,
148 AXlo]a.l8;a.zi. .^^re^

ST. PAUL,
-i03 Sltsle-y Stx*eet,

*
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Knapp Electrical Works,

PERKINS ELECTRIC LAMP CO
To Fit Any Socket, Any Candle Power,

Highest Efficiency.

GRIMSHAW WHITE CORE

BURGLAR ALARM BELLS, BUTTONS, ETC.

Main and Branch Cut-Outs, Rosettes and Switches, Underwriters'

Weather Proof Wires and Line Supplies.

Write for Prices on these Specialties Our New Catalogue for 1 89 1 Just Out.

54 & 56 FRANKLIN STREET, CHICAGO.
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The Tough liineman.

The crowd appalled, in mute suspense,

Gazed at the lineman, who, suspended.

Hung o'er the multitude so dense

—

All fancied that his race was ended

—

But when they took him down
These words the victim softly said:

"I s'pose it's dark all over town,

But I can't help it!" "Aren't you dead?"

They cried amazed—"Praised be the gods!

"O, no," he said, "I'm pretty tough;

They don't make volts and ohms enough
To kill me—I've sold lightning rods!"

-Neio Tcirk Herald.

The history of overhead wires in New York is "a story

of the rear guard."

Where " Shield Brand " is used it is not necessary to

employ ex-lightning-rod agents as linemen.

MORAL—Use "Shield Brand" Moistureproof Line

Wire and avoid trouble.
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL HIGHT ELECTRIC LIGHTING.

All other devices are crude, expensive, and unsatisfactory.

mnMMmm
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING,

ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE EUCTRIC CO
MAXUFACTIIBERS OF THE

Slattory Induction Systeni of Long Distanco
INCANDESCENT LiaHTING-.

.A.ia-X3 •r^zi

Wood Automatically Regulating Arc Lamps and Dynamos.
MAIN OFFICE

:

FORT WAYNE, IND.

BRANCH
NEW YORK,
CHICAGO.
PHLLADELPHIA, -

PITTSBTrRQH,
DETROIT, MICH., -

SAN FRANCISCO, 36
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

116 Broad'way.
186 Dearborn St,

907 Filbert St.

- 633 Wood St.

- 57 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WAYNE, IND., AND - DROOKLYN, N. Y.

WE MANDFACTDRE MOTORS
THAT ARE

GOOD ONES
IF WE DO SAY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So wait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESI&N
MOTOR on the MARKET.

The Answer Will Come Promptly
FRO:fI THE

BALTIMORE, MD.,
Mttnufacturers ofArc and Incandescent Motors of All Sizes,

CHAS. H. CONB, WesterD Agent, 103 Adams Street, Room 8, Chicago, IlliDOis.

ELECTEICAl ^
Accumulators

Useful and economical for all purposes to which

electricity is applicable, such as

Propulsion and Lighting of Street
Cars, Vehicles, Yachts, Etc.

Central Station and Isolated Light-

ing.

Portable Lighting or Power.
Portable Electric Lanterns.
Electric Power for Motors.
Poitable Electric Fans for Office,

Family and Sick Room.
O11I3' Clvan and Coiivcninit Itattcry for 8iir;fcoD8,

DeiitistH, liiid FroftiHsiuiial Man Gviierally.

MANUTAOTUEED EXCLUSIVELY UNDER THE PATENTS OF

FAURE, SWAN, SELLON, GRISCOM,and others.

COMPLETE ELECTRIC LIGHT AND POWER PLANTS.

THE ACCUMULATOR CO.,
44 Broadway, NEW YORK.

PHILADELPHIA AGENCY:—ELECTRO DYNAMIC CO., 224 Carler Street, Philadelphia, Pa.

CHICAGO AGENCY :—239 La Salle St. SAN FRANCISCO :—220 Sutter St.

BOSTON:—HOLTZERCABOT ELECTRIC CO., Ill Arch Street.

PROVIDENCE:—SWARTS & GANNETT, Swaris Building.
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Ireson's Self-Adjusting Leather-Link Belting.

Fatd. irov. 16, '86.

Bsreclally ftdapted for
all E'^ctric porpoees and
other lilgli-flpaeamachiii-

•ry.

Send for IreBon*s nine-

tr«t«d Treaties on Self-

AdjOBtlng Leather Link
Belting, fomlebed gra-

taltonsly.

Manfd by CHARLES L. IRESON, 97 High St., Boston. Mass.

AreYouWorkin'
ELECTRIC RAILWAYS? :r

The Standard Underground Gable Co., ""TupERliirRUNEOF

Insulated Wires and Cables.
CHICAOO. PnCTSBtTReH. NKW XOBK.

THE HOLTZER-CABOT ELECTRIC CO.,
MANTTfACTUKEKS OF AND DEALERS IN '

EVERYTHING ELECTRICAL.
BEND FOB SSe-PAes CATAIiOeCE,

111 Aroh Street, BOSTON, MASS.
SPrC/zli-tGe/irC/fS; 3 CLOWER& HARRIS. Dall^,Tex|«. ^

. ^,
( Patjl Seilerb Elkctrical Works, San Francisco, CaL

A full line of onr manofactnre can be fonnd at onr Agencies.

ACNOLIA
METAL.

INDORSED BY THE UNITED STATES AND GERMAN GOVERNMENTS.

NEW YORK AND BROOKLYN BRIDGE, Bboozlto, Nov. 7, 1890.

THE MAGNOLIA ANTI-FRICTION METAL CO., 74 Cortland Street, New York City.
GBOTLlKEs:—Thi«certileB that we have had your metal in nse abont eil months on the crsnk

pin ot a loni hnndred and fifty horae power Wright engine, and alec as packing rings on tne piston rod
ot a locomotive. In both places It has given entire sauafaction, not canslng the leaat trouble.

Yonrs very truly, C. C. MARTIN, Chief Engineer and Supt.

(2121)

ELECTRIC

LICHT,

HIGH OR LOW
VOLTAGE.

Tbe
India-Rfllilier and (xntta-Perctia liiMn Co;

Vulcanized India-Rubiser Cables, to any
specification up to 8,000 Megohms per mile.

Absolutely Pure Rubber Cables,

Concentric Cables, any millage. Flexible
Cords, Silk, Hemp, Cotton, Dynamo
Wires and Cables, very pliable. Eveiy
variety of INCANDESCENT CORES.

UNDER WATER
AKD

UN0ER6RDUN0.

MANUFACTUBEES OF

Three and l^vo-wiRE Ca-
bles, to any specification

up to 8,000 Megobms per
knot.

Cables ol High insulation

and Long Lite, all millage.

WM. M. HABIRSHAW,F.C.S.,Gen'IMgr., Offices: 159 Front St., NEW YORK, U.S.A.
Western Agents: THE ELECTRICAL SUPPLY CO., 171 Randolph St.. CHICAGO, ILL.

MARINE

ELECTRIC

LIGHT

Installations

STANDARD MAKIMI
CORES to any Millars
or Specification up to

9,000 Megohms per knot.

Two-Circuit Concem-
TRIO Cables, both cir-

cuits, 9,oo((Megohms pel
knot. . . -,

Navy Eqrtables, Silk,
CorrSif&d Hemp.

Bell Wire, rubber cov-

ered, forMarine Work.

PL-TABLE: CABLES, Im
Search Lights.

Insulated Wires and Cables.
The aclLnoivIedf«d. Stnndard. Tor durable and lilg:li In-

snlstlon. Xts merits proved by a record of over quarter
of a centnary. Adapted to all electrical parposes.

CELEBRATED KERITE TAPE FOR INSULATINd JOINTS.

ANSONIA BRASS & COPPER MMPANY.
Sole Manufacturers of COWLES' PATENTED

Fire- Proof and Weather - Proof

Electric Light and Power,
Telegraph and Teleptione,
Raflwav and all other
Branches of Slgnalingc

ALL SIZES
Lead Encased Wires.

Aertar Use.
Subterranean Use,
Submarine Use.

Concealed Wiring In all Locations

6E0R6E B. PRESGOTT, Jr., 6en. Agt., 16 Dey St., New York.

IrVestem Electric Co., Chicago, 111., Sole Agents for the West.

ELECTRIC LICHT LINE WIRE.
Tobin Bronze Bods, Sheets, and Plates.

'////////'//////' (SSJJ^l^««^«''

CUT SHOWING STILE OP IN6UU.TI0N.

a.—Copper Wire. b. b.—Two Braids, eatnrated with Eire-Proof Insulation, c-—Braided Cotton, saturalM

with a black, Weather-Proof Composition. ,
, ^ ^ „ ., « „ —, .*_.

Approved by New york Board o! Fire Underwriters. Samples fumlfltied upon application, pure Eectrta

Copper Wire, bare and covered, of every description.

WiRPRnnKKt i
19 and 21 Cliff Street, New York,

''*"'"'llli.u.. ^n««WABEROOMS
• ^ 1 33 a„d ] 35 Wabash Ave., Cliicago, III. ANSONIA, CONN.

THE MILLIKEN PATENT

ELECTRIC RAILWAY POLE.
-MAXrFACTUEED BY-

IIIIII«I«IKXSIff BROS.,
No. 66 LIBEETY STKBBT,

NEW YORK.
No. eSDEASBOSN STBEET,

CHICAGO.
standard Side, Center and "Pnll-Off" Poles. Special Attention

Given to Insalafion. Special Poles of any Beqnired
liength, or to Stand any Strain Made to Order.

Adopted by all tbe Leading Roads and Recommended by the Best Engineers,

In use in the foUowinr cities : MEWABK, BrFFALO, JEBSET^ CITT
PATKB80X, TKOV, FlTTSBCBGiB, HA3III.TOX, C, BTC.

Over 6,000 Ordered in the Last 3 Months,

ORDERS FOR STANDARD POLES FILLED FROM STOCK.
WRITE FOR PARTICULARS.

AXlxila.t-u.xre Ixxoaxxcaescoxxt

ELECTRIC LAMPS.
1-2 to 36 Candle Power.

For use with Batteries or Dynamos.
3 to 40 Volts.

We Will Send Free, Catalogue E,

Which shows prices of, and experiments with

Edison Lamps, and gives directions

How to Mal(e a Cheap Battery,

And how to operate them . Any intelligent boy can
operate these batteries and lamps.

EDISON LAMP COMPANY, Harrison, N. J.
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CENTRAL STATION

STATISTICS
Of the Central Stations in operation July 1st, 1890, in

ALABAMA. CONNECTICUT. DISTRICT OF COLUMBIA,

100
Were using Thomson-Houston apparatus as evidenced by the following figures.

The flgures referring to "total of all

ystems," taken from table publiBtaed in

August number of "Electrical Industries,"
are of undisputed acctiracy.

Total of all

systems.

ThomBon-HouBton System.

Number.
Parcentage to total of all

Systems.

Alabama, - - - -

Connecticut, - - -

District of Columbia, -

20
26

1

10
19

1

50 per cent.
73 per cent.
1 00 per cent.

Do not be startled by these figures but remember them and bear in mind the fact that
more will be presented for your consideration next week, and that there are S2 STATES
in this country, in each of which our system is used in upwards of 50 PER CENT of

the Central Stations.

A WORTHY TRIBUTE
To our automatically regulated dynamos, noiseless and steady arc lamps, long lived

incandescent lamps, and the perfected details and economical operation of our system.

THOMSON-HOUSTON ELECTRIC CO.,
620 Atlantic Avenue, Boston, Mass.
Wall and Lloyd Streets, Atlanta, Ga.
116 Broadway, New York City.

16 First Street, San Francisco, Cal.

263 First Street, Portland, Ore.

831 New York Life Building, Kansas City, Mo.

148 Michigan Avenue, Chicago, III.

406 Sibley Street, St. Paul, Minn.
216 West Fourth Street, Cincinnati, O.

mo Noble Street, Philadelphia, Pe.

1383 F Street, Washington, B. C.

116 North 3d Street, St. liouis, Mo.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co
Abendroth & Root Mfg. Co .

.

Alexander, Barney & Chapin

.

American Electrical Works. .

Ansonia Brass »S;CopperCo..

Automatic Switch Co

xiil

six

xiii

i

vi

, E.

Bain, Force xiv

Ball Engine Co xiv

Barnes, W. F. & Jno xxl

Barton, Geo. P
BaxterE lectric Motor Co xrvi

Bernstein Electric Co xxi

Bleckert & Nelson xvl

Borden & Selleck Co sv

Brush Electric Co xxv

Bubier Publishing Co

Buckeye Electric Co xiv

Bunnell & Co., J. H xil

Batler Hard Rubber Co xx

C. B. & Q. R. R
C. &. C. Electric Motor Co. . . xvi

C. & N. W. R. R. Co
Calkins & Son. J. W s'u

Central Electric Co ix

Chicago Electric Club —

—

Cincinnati Electric Light Co xiii

Cleverly Electrical Works. . . Iv

C. M. & St. P. R. R. Co
Colburn & Co., I. W xv
ColumbialncandescentLampCo xv

Connecticut Motor Co vl

Consolidated Electric Storage

Co
Continental Dynamo Co
Cowles Electric Smelting and
AluminumCo xv

Crocker-Wheeler Motor Co. . . xlli

Crosby Electric Co iv

Curtis Regulator Co xiv

Day s Kerite Insulation i

Dayton Globe Iron Works Co. xvi

Delany, P. B
Eastern Electric Cable Co xiii

EdisonMfg.Co xxl

Edison General Electric Co.,—
Lighting and Povrer Dapt. . .

viii

Edison General Electric Co.,—
Lamp Dept *

Electric Construction & Sup. Co iv

Electrician Publishing Comp'y
Electrical Supply Co xxiv

Elektron Mfg. Co vii

Empire City Electric Co xvi

Empire China Works xiv

Eureka Tempered Copper Co. . xv
Evans Friction Cone Co xvii

Fibrone Mfg. Co xiii

Fletcher &Fletcher Elec:ricCo xv
Forest City Electric Works
Fort Wayne Electric Co xxvi

Gibson Co., W. D iv

Globe Carbon Co xv
Great Western ElectricSup. Co. v
Greeley&Co., E. S
Harmount, G. A vl

Hawkeye Electric Mfg. Co iv

Hazelton Tripod Boiler Co. . . xiv

Heisler Electric Light Co
HiU Clutch Works
Holmes, Booth & Haydens xv
HoUzer-Cabot Electiic Co i

Humphrev, H. H
Hutton, Henry xiv

Illinois Electiic Material Co.... xii

India Rubber & Gutta Percha
Insulating Co i

Interior Conduit&InsulationCo. xii

Ireson, Chas. L
Jewell Belting Co xiii

Jones Bro3. Electric Co xvii

Knapp Electrical Works xxiil

Laminar Fibre Goods Co xv
Law Telephone Co xiii

Leclanche Battery Co vii-xix

Leffel & Co., Jas xiv

McLaughlin, Jimes xiv

Magnolia Anti-FrictionMetal Co 1

Mason, James H xxi

MUliken&Co i

Monitor Electric Co vi

Munsell & Co., Eug xiii

MunsonBelting Co., Chas xii

National Carbon Co iv

National Electric Mfg. Co
Northwest Thom'n- Houston Co. xviii

Noye Mfg. Co., Jno. T -
N. T. Belting & Packing Co... x'i

Okonite Co xiii

Ostrander & Co., W. R xvi

Pal8te,H. T xii

Peckham Street-Car Wheel &
Axle Co vi

Partrick & Carter xx
Pennsylvania Co —
Phillips Electrical Works, E. F. xiii

Phoenix Glass Co xxvl
Pittsburgh Sheet Metal Tool
Co xiv

Pond Engineering Co xxi
PoweU Co., Wm j.if

Queen & Co xiv
Roeblings' Sons Co., Jno. A.. . xvii

Sawyer-Man Electric Co xi

Schleren & Co , Chas. A xii

Schoverling, A
Schuyler Electric Co xx
Shultz Belting Co
Southern Electrical Supply Co. xxi
Sperry Electric Co xvi

Standard Electrical Woiks . . . xiv
Standard Paint Co xii

Standard Underground Cable Co. i

S landard Carbon Co xx
Stanley & Hall xil

Star Electrlx Co vii

Stephenson & Co
. , Jno xix

Stiff, E.D. &Co xiv

Stiles, W. A ,
xiii

StUwell & Bierce Mfg. C \ xiv, xv
St. Louis Electrical Supply Co. xvii

Sunbeam Incand. Lamp Co xiii

Taussig, S XV
Taylor Mfg. Co xx
Thomson-Houston Electric Co.
Lighting department ii

Thomson-Houston Electric Co.,

Railway department xxil

Triumph Compound Engine Co xx
Turner Brass Works ... xiii

Union Hardware Co xii

United Electric Traction Co.... vil

United States Electric Lighting
Co

VanNuls C. S
Wanted xv, xvi

Western Electric Co xvi
Weatinehouse Electric and Mfg.
Co. xi

Weston Electrical Instrument
Co xiv

Wollensak, J. F iv

Woodbridge & Turner xv

CLASSIFIED LIST.

Ai^cnmnlators.
BruBli Electric Co.
(Jonsolidated Electric Storage Co.

Alumlniiin.
CowleB Electric SmeltlDg & Kefln-
Ing Co.

Annnnoiators.
Central Electric Co,
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
OrestWeBtern Electric Supply Co.
Greeley & Co. E. S.

Holtzer-Cabot Electric Co.
Jones Bros. Eleciric Co.
Knapp Electrical Works.
Monitor Electric Co.
Oatrander & Co. W. R.,
Partrick & Carter.
Standard Electrical Works

.

Stanley & Hall.
Western Electric Co.

Antl friction Metal.
The Magnolia Anti-Friction Metal
Co.

Turner Braes Works.
Arc liamps.
Brash Electric Co.
Electric Constrnctlon & Supply Co
Foree Bain.
Fort Wayne Electric Co.
Hawkeye Electric 3Lfg. Co.
McLaughlin, Jas.
Northwest ThomBon-Bouston Co.
Schuyler Electric Co.
Sperry Electric Co.
ThomBon-HouBton Electric Co.
WeBtinghonse Electric & Mfg. Co.
Western Electric Co.

Batteries.
BnblerMfg. Co.
Bunnell &Co.. J. H.
Central Electric Co.
Crosby Electiic Co.
Edison Mfg. Go.
Electrical Supply Co.
Fletcher & Fletcher Electric Co.
GreatWestern Electric Supply Co.
Jones Bros. Electric Co.
Law Telephone Co.*
Leclanche Battery Co.
Mason, J. H.
Monitor Electric Co.
Partrick & Carter.
Queen & Co.
Schoverling, A.
Soathem Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical WorKS.
Stan'ey AHall.
Western Electric Co.

Battery JarH.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Holizer-Cabot Electric Co-
Paro-ick & Carter.
Queen & Co.
Stanley & Hall.
Western Electric Co.

BpIis, Klectric.
Central Electric Co.
Empire Citv Electric Co.
Fletchor & Fletcher Electric Co.
Great Western aiectrlc Supply Co.
Greeley* Co., E. S..
Knaup Electrical Woiks.
Ml'^niwr Electric Co.
W. H. Oatrancer & Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stanley & Hall.
Wollensak, J.F.
Western Electric Co,

Bells, Magneto.
Central Electric Co.
Empire City Electric Co.
(Greeley ifeCo.. E. S.
Hoi-zer Cibot Elect :ic Co,
Knapp Electrical Workt.
Partrick & Caiter.
Standard ElectricalW orks.
Stanley & Hall.
StarElectriiCo.
Western Electric Co.

Belting.
Evans Friction Cone Co.
Ireson. Chan. L.
Jewell Belting Co.
Chas. Monson Belting Co.
Mason, James H.
N. Y. Beltlne & Packing Co
Page Belting Co.
Schieren & Co., Chas. A.
Shultz Belting Co.

Boilers.
Abendroth & RootMfc. Co.
Hazelton Trjpod Boiler Co.

Bonks Electricsl.
Electrician Publishing Co.

Bnrslar Alarms,
Central Electric Co.
Electrical Kapoly Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western 3;iectrlc Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Jones Bros Electric Co.
Knapp Electrical Works.
Moniior Electric Co.
Ostrander & Co., W. R.
Partrick & Carter.
Southern Elet trical Supply Co.
Standard Electrical Works.

Cables.
(See wire insulated.)

Cable Electric (See Wire Insu-
lated), Copper, !$lke*^t and Bar.
Roebllng'e &odb Co., John A.
Standard Underground Cable Co.
Webtern Electric Co.

Carbons. Points and Plates.
Brush Electric Co.
Central Electiic Co.
Electrical Supply Co.
Empire City Electric Co.
Globe Carbon Co.
Knapp Electrical Works.
National Carbon Co.
Standard Carbon Co.
Western Electric Co.

Cars, Electric Railway.
Stephenson Co., John

Clntciies, friction.
HIU Clutch Works.

Construction and Bepairs,
Bain, Foree.
Electric Construction & Supply Co.
Knapp Electrical Works.
McLaughlin, Jas.
N. W. Thomson-Houston Co.
StifE, E. D. & Co.
Western Electric Co.

Contractors. Blectrie I^lslit.
Jflnsine Plants and Blectric
BaUways.
Brush Electric Co.
Edison General Electric Co.
Eleciric Merchandise Co.
H. H. Humphrey.
Henry Hutton.
McLaughlin, Jae.
National Conduit Mfg. Co.
Northwest Thomson-Houston Co.
Pond Enginesring Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Westinghtmse Electric Co.
Western Electric Co.
Western Power Construction Co.
Woodbridge & Turner.

Copper Wires and Tapes.
American Electrical Works.
Aneonia Brass & Copper Co.
Central Electric Co.
Edison General Electric Co.
Electrlral Supply Co.
GreatWestern Electric Supply Co
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Okonite Co.
PhiUips, Eu^. F. Electrical Works.
Roebling's, Jno. A. Sons Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Cross-Arms.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Illinois Electric Material Co.
Monitor Electric Co.
Northwest Thomson-Houston Co

.

Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Cut-outs and Sivitcbes.
Alexander, Barney & Chapin.
Central Electric Co.
Electrical SuDoly Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Illinois Electric Materia! Co.
Partrick & Caiter.
Paiete, H.T.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Star Electric Co.
Union Hardware Co.
Van Nnis.C. S.

Western Electric Co.

I>ynauios.
Brush Electric Co.
Bain, Foree.
Colburn & Co., I. W.
Continental Dynamo Co.
Fort Wayne Klectrlc Co.
Hawkeye Electri: ManufactnringCo.
Heieler Electric Light Oo.
National Electric ManufactnringCo.
Schuyler Electric Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
U. S. Electric Lighting Co.
Western Electric Co.
Weatinghouse Electric & Mfg. Co.

Electrical Instruments.
Central Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Greeley & Co.,E. S.
Partrick & Carter.
Queen & Co.
Star Electrlx Co.
Stiff, E. D. & Co.
Western Electric Co.
Weston Electrical Instrument Co.

Electric Railways
Edison General Electric Co.
Thomson-Houston Electric Co.
United Electric Traction Co.
Wesiinghoube Electric & Mfg. Co.
Woodbridge & Turner.

Electroliers and Combina-
tion fixtures.
Bagsot, E.
Bleckert & Nelson.
Great Western Electric Supply Co.
Sawyer-Man Electric Co,
Thomson-Houston Electric Co.

filectro-Plaiine machines.
Brush Electric Co.
Colburn &Co.,I. W.
Edison General Electric Co.
ThomBon-HouBton Electric Co.

Ensines, Slteam.
Ball Eugiue Co.
Noye Mfo. Co., Jno. T.
Taylor Manufacturing Co.
Triumph Compound Engine Co.

Fire Alarms.
Electrical Supply Co.
Knapp Electrical Works.
Partrick & Carter.
Stiff, E. D. & Co.
Western Electric Co.

Friction Cones.
Evans Friction Cone Co.

Gas JLiehting; Electric.
Cleverly Electrical Works.
Electrical Supply Co.
Knspp EliiCtrical Works.
Partrick & Carter.
Western Eleciric Co.
Wollensak, J. F.

General Electrical Supplies.
Alexander, Barney & Chapin.
American Electrical Works.
Ansonia Brass & Copper Co.
Automatic Switch Co.
Brush Electric Co,
Central Electric Co.
Cleverly Electrical Works.
Edison General Electric Co.
Electric Construction & Supply Co.
Electrical Supply Co.
Empire City Electric Co.
Fletcher & Fletcher Electric Co.
Forest City Electrical Works.
Great Western Electric Supply Co.
Greeley & Co., E. S.
Holtzer-Cabot Electric Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Okonite Co.
Ostrander & Co.,W. R.
Partrick & Carter.
Southern Electrical Supply Co.
Stanley & Hall.
Star Electrlx Co.
St. Louis Electrical Supply Co.
Standard Electrical Works.
Stiff & Co., E. D
Turner Brass Works..
Thomson-Houston Electric Co.
Union Hardware Co.
VanNuis, C. S.

Western Electric Co.
Wollensak, J. P.

Globes and Electrical Glass-
"ware.
Great Western Electric Supply Co.
Phcenls Glass Co.

Hnrd Rubber for Electrical
Purposes.
Butler Hard Rubber Co.

Insulators and Insulatins
JUaterlals.
Alexander, Barney & Chapin.
Butler Hard Rubber Co.
Central Electric Co.
Electrical Supply Co.
Empire City ilectrlc Co.
Fibrone Mfg. Co.
Fletcher & Fletcher Electric Co.
Great Western Electric Supply Co.
Interior Conduit & Insulation Co.
Knapp Electrical Works.
Laminar Fibre Goods Co.
Monitor Electric Co.
Munsell & Co., Eugene.
Okonite Co.
Partrick & Carter.
Standard Paint Co.
Southern Electrical Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Insulated TVlres and Cables
jUagnet Wire.
American Electrical Works.
Central Electric Co.
Day, A. G.
Eastern Electric Cable Co.
Edison General Electric Co.
Electrical Supply Co.
Great Western Electric Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Interior Conduit & Insulating Co.
Interior Conduit & Insulation Co.
India Rubber* Gutta Percha Insu-
lating Co.

Jones Bros. Electric Co.
Knapp Electrical Works.
MoniLor Electric Co.
Okonite Co.
Partrick & Carter.
Southern Electrical Supply Co.
St. Lonis Electrical Sopply Co.
Standard Electrical Works.
Standard Underground Cable Co.
Western Electric Co.

Journal Bearings.
Eureka Tempered Copper Co.
Magnolia Anti-Friction Metal Co.
Turner Brass Works.

Lamps^ Incandescent.
Alexander. Barney & Chapin.
Bernstein Electric Co.
Brush Electric Co.
Buckeye Electric Co.
Central Electric Co.
Columbia Incandescent Lamp Co.
EdiBon Lamp Co.
Edison General Electric Co.
Electrical Supply Co.
Empire City Electric Co.
Great Western Electric Supply Co.
Greeley E.S. &Co.
Heisler Electric Light Co.
Knapp Electrical Works.
Monitor Electric Co.
Northwest Thomson-Houston Co.
Sawyer-Man Electric Co.

I^ampSt Incauiescent—Con ti*

Southern Electrical Supply Co.
St. LouIb Electrical Supply Co
Sunbeam Incandescent Lamp Co.
Thomson-Houston Electric Co.
Western Electric Co.

Ijntbes and llachine Tools.
W. F. & John Barnes Co.

Maernet Wire.
(See insulated wire.)

aiedical Batteries.
Fletcher & Fletcher Electric Co.
Partrick & Carter.

Mica.
Eug. Munsell & Co.

Minine Apparatus, Electric.
Bain, Foree.
Sperry Electric Co.
Edison General Electric Co.
Thomson-HoQBton Jfilectric Co.
Weetlnghouse Electric & Mfg. Co

.

motors.
Bain Foree.
Brush Electric Co.
Baxter Electric Motor Co.
Connecticut Motor Co.
Crocker-Wheeler Motor Co.
0. & C. Electric Motor Co.
Edison General Electric Co.
Elektroc Manufacturing Co.
Hawkeye Electric Mfg. Co.
Sperry Electric Co.
Thomson-Houston Electric Co.
U. S. Electric Lighting Co.
United E.ectric Traction Co.
WestinghouBe Electric & Mfg. Co.

Oils.
Taussig, S.

Oil Cups and Brass Goods-
Powell Co., Wm.

Patent Solicitors.
Barton, Geo. P.

Pins and Brackets.
Central Electric Co.
Electric Supply Co.
Great Western Electric Supply Co
Illinois Electric Material Co.
Standard Electrical Works.
Southern Electilcal Supply Co.
St. Louis Electrical Supply Co.
Western Electric Co.

Poles.
Central Electric Co.
Electrical Supply Co.
Great Westein'Electric Supply Co.
Illinois Electric Material Co.
Milllken & Co.

Publishers F Ic ctrical.
Electrician Publishing Co.

Posh Buttons.
Central Electric Co.
Electriral Supply Co.
Fletcher & Fletcher Electric Co.
Great H eslern Electric Supply Cu.
Illinois Electric Material Co.
Knapp Electrical Woiks.
Partrick & Carter.
Standard Eiectrical Works.
Union Hardware Co.
Western Electric Co.

Bailivays Electric.
(.See eltctilc railways.)

Speakins Tubes.
Central Electric Co.
Electrical Supply Co.
Jones Bros. Electric Co.
Knapp Electrical Works.
Monitor Electric Co.
Ostrander & Co. W. R.
Western Electric Co,
Wollensak J. F.

Speed Indicators.
Queen & Co.

Springs.
Gibson Co., W. D.

Tapes, Insulating.
American Electrical Works.
Central Electric Co.
Eastern Electric Cable Co.
Edison General Co., Wire Hept.
Electrical Supply Co.
GreatWestern Electric Supply Co.
India Rubber & Gutta Percna In-
sulatlDg Co.

Illinois Electric Material Co.
Okonite Co.
Western Electiic Co.

Telegraph. Apparatus.
Bunnell & Co., J. fl.

Central Electric Co,
Electrical Supply Co.
Empire City Electric Co.
GreatWestern Electric Supply Co.
Greeley & Co.. E. 8.

Jones Bros. Electric Co.
ICnapp Electrical Works.
Monitor Electric Co.
Partrick i- Carter.
Standard Electrical Works.
Weatem Electric Co.
Writing Telegraph Co.

Telephones, Electric
Standard Electrical Works.
Western Electric Co.

Test Instruments.
Bain. Foree.
Central Electric Co.
Electrical Supply Co.
Greeley & Co., E. S.
Eaiapp Electrical Works.
Queen & Co.
Western Electric Co.
Weston Electrical Instrument Co.

Trucks. Electric Car.
Kdlfon General Electric Co.
Peckham SireeC-CaiWheel&AileCo.
Stephenson Co , Jno.
Thomson-Houston Electric Co.
Uniied Electric Traciion Co.
WestiDglionse Electric & Mfg. Co-

Tuibine Wheels.
Dayton Globe Iron Works.
Leffel & Co., James.
Stilwell & Bierce Mfg. Co.

Wire, Bare.
American Electrical Works.
Ansonia Brass & Copper Co.
Central Electric Co.
Electrical Supply Co.
Holmes, Booth & Haydens.
Illinois Electric Material Co.
Knapp Electrical Works.
Partrick & Carter.
Koebling's Sons, Jno. A. Co.
Western Electric Co.
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THE iVATioj^A-i:^ c:j%.rb OIV CO
CleT7-ela,n.ca., Ol^-io.

-MANUFACTURERS OF-

ELECTRIC LIGHT CARBONS A>n> BATTERY MATERIAL.

Electric Specialties,
WE MAKE

Electric Supplies Under Contract.

THE WM. D. GIBSON CO.
65 ST. Jeiferson St.,

CHICAGO, 11,1,.

SPRINGS
FOR ELECTRICAL

MACHINERY

A SPECIALTY.

GIVES A CLEAR
AND STEADY
LIGHT.

THE ONLY COMMERCIAL ARC LAMP
li^OH.

INCANDESCENT
CIRCUITS.

Burning 2 in Series on Circuits of 1 00 to 1 20 Volts

Will Use 6>^, 8.or 10 Amperes of Current.

Please state System and Voltage Used. Address

THE ELECTRIC CONSTRUCTION & SUPPLY CO.

18 Gortlandt St., NEW YORK CITY.

We Guarantee
Them Electrically

and Mechanically.

CROSBY DRY BATTERIES
FOR OPEN CIRCUIT WORK.

ELECTROMOTIVE FORCE, 1.55 VOLTS.
CURRENT 1 TO 15 AMPERES.

THE ONLY BATTERY SOLD SEMI-CHARGED.
DOES NOT WORK UNTIL WANTED.

ONLY A SMALL QUANTITY OP PURE WATER NECESSARY TO CHARGE IT.

RECUPERATES

QUICKER

AND

OFTENER

THAN

ANY OTHER.

NEAT.

CLEAN,

EFFECTIVE.

SIMPLE,

COMPACT,

PORTABLE.

TELEPHONE FOR LONG OR SHORT DISTANCE.

FOR %1SSa\irA?ATffi MEDICAL USES
IT XIA.IB ^TO 33<^XT.A.Xj.
For Ctrcniars and Price Lists apply to Principal Office

CROSBY ELECTRIC CO.,

THE HAWKEYE
ELECTRIC MFG. CO.

J

DAVENPORT, IOWA.

87 and 89 South Fifth Avenue, SHEW YORK.

Complete Central Station
L.3NrX>

ISOLATED PLANTS,

ARC AND INCANOESCENT APPARATUS,

OUR DiriTAUOS are unsurpassed by any made for efficiency,

automatic regulation, and general workmanship.

Licensee of the Renowned Perkins Incandescent Lamps,
Famous for long life without discoloration.

ELECTRIC MOTORS for Railway Circuits and Central

Stations; any voltage, highest efficiency, all sizes.

Prices Reasonable. • Write us tor Catalogue and Price List.
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SPECIAL!
THIS WEEK OUR "SPECIAL" IS

ELECTRIC FIXTURES.
We have in stock about $40,000 worth of almost every style and variety.

We will sell these at manufacturers' prices.

We have a stock of over a quarter of a million dollars worth of

OF EVERY KIND AND DESCRIPTION.

OXJR T^LOXTO:

T^Te a.g'ree to griTre o"vj.r c-a.sto3::ci.ers

Tli-e Eest Oood.s
IFor tli.e Xjeast 2v£on-e3r,

MAIL ORDERS RECEIVE THE SAME CAREFUL ATTENTION AS THOSE GIVEN IN PERSON.

THE GREAT WESTERN

ELECTRIC SUPPLY CO.,
190 & 192 FIFTH AVENUE, CHICAGO, ILL.
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PECKHAM'S IMPROVED

CANTILEVER MOTOR TRUCK

EQUIPPED WITH

^'Peckham's Patent" Interchangeable Wheels, Safety Life Guards, Track
Brakes Ice and Snow Scraper, Pendulum Motor,

Hangers and Rubber Capped Springs,

WARRANTED TO PREVENT OSCILLATION OF CARS.

The Strongest, Safest and Most Efficient Motor Truck in Use.

For Descriptive Circulars, Price Iiists and Testimonials, Apply to

THE PECKHAM STREET CAR WHEEL& AXLE CO., t
45 Broadway,
EW YORK.

THE CONNECTICUT MOTOR CO •I
OFFICE AND WORKS:

PLANTSVILLE, - - CONN.
CONSTANT POTENTIAL

Electric Motors and Generators
IS TO 50 HOH-SE FCiWEH..

FIRST-CIiASS WOKKMAXSHIP AND HI«!H EF*'ICIEKCY.

PHILADELPHIA, 17 W. Sixth St.

CHICAGO. 302 Insurance Exchange Building.

CORRKSPONDENCE SOLICITED WITU CENTRAL STATIONS AND INDIVIDUAL USERS.

NEW YORK. 127 Filth Ave

HARTFORD, 14 Stale St.

BOSTON. 32 Oliver St.

ST. LOUIS. 823 Locust St.

Automatic Switch Co.,
No. 8 KEYSER BUILDING.

BALTIMORE, MD., U. S. A,

[

AUTOMATIC SWITCH.

The only reliable protector to the Arma-
ture of an Electric Motor.

Applicable to Constant Potential Motors
of all sizes and patterns.

SEND FOB CATAIiOeVE.

G. A. HARMOUNT,
MANAGER

MONITOR ELECTRIC CO.,
149 WABASH AVE., CHICAGO, ILL.

WHOLESALE DEALER IN GENERAL

ELECTRICAL SUPPLIES.
WESTEKSr AOENT FOK

ALFRED F. MOORE
(KST,\BLIS1IEI) l.^iiO.

.

ELECTRICAL WIRES AND GABLES.
Electric Light, Annunciator and Olfice Wires. Incandescent and Battery CordS; in

fact, every kind of Wire known to the Eluctriciil Trade.
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The day is rapidly passing when Electric

Light Companies will be reproached with using

"cheap," "crude," "unsightly'' and "bungling"

devices, in the installation of plants.

There is a demand for switches, cut-outs,'

etc., equal in design, workmanship and service

to other hardware articles of interior finish, and

this demand can now be supplied.

If your dealer does not handle this class of

goods, write to us.

THE STAR ELECTRIX CO., .

1320 Wallace Street,

Philadelphia, Pa.

THE ELEKTRON MFG. CO.,
79 and 81 Washington Street, Brooklyn, N. Y.

f 1 BIAJfUFACTUBERS OF

Perret Electric MotorsiDpmos
I.AMIXATX:i> FIEI^D MAGNETS, HIGH EFFICIENCS-,

LOW SPEED, FULI. POWER.
Motors of any size for any purpose. Factories equipped throughout urith Electric Power,

Isolated Plants for Incandescent Electric lAghting.

SBXiXiiisrca- j^&ezstts:
i CHICAGO, ILL., C. M. Barclay, 205 Canal SI. BALTIMORE, HD., W.W. Donaldson, 215 N. Calvert St.

" —~^^-- ==^-"'-:^i^ --=_ WASHINGTON, D. C, J. U. Burkett & Co., 1409 N. Y. Ave. Sr. PAUL. MINN., F. J. Renz, 327 Minnesota St.

Ferret son. p. Motor, Speedsso.Weishil.aoo lbs. NEW ORLEANS, LA., George Baquie, 140 Gravier St. PHILADELPHIA, PA., Cleverly Electrical Works, 1018 Cliestnut SI.

Electric Traction Ce.

ELECTRIC RAILWAYS.
STREET OR TRUNK LINES.

ELEVATED OR UNDERGROUND.

Central Stations for Power Distribution,

STATIONARY MOTORS.

STORAGE RATTERIES,

Executive Offices: 115 BROtDWAY, NEW YORK.

AGENCIES, 926 Drexel BIdg., Philadelphia; 456 Rookery BIdg., Chicaoo.

Ill Water St., Pittsburgh, Pa.

FACTORY: JERSEY CITY, N. J.

^EOISTEKED.

For 20 years tlie superiority of the Gonda Trade Mark
nlzed all over the world In repeated triumphs over all

imitations. When you buy a cell for Telephones, Call
Lfghting, Burglar Alarms, Medical Batteries, Etc., Etc., be
the word Gonda.

The LECLANCHE BATTERY CO., NEW YORK.

Batteries has been recog-

competitors. Beware of

Bells, Electric Clocks, Gas
sure that it is marked wiih
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Edison General Electric Co.

EDISON BUILDING. BROAD ST.. NEW YORK.

Electric Percussion Drujs
(THE MARVIN SYSTEM OF PERCUSSION TOOLS.)

This Drill contains no Commutator, nor Moving Contacts.

All Circuits are protected in closed Metallic Cases.

Moie Econoraical, Simpler, and More Easily Handled than Steam or Air Drills.

Safe and Reliable; Not A£fected by Moisture, Dampness or Dripping Water.

Can be Operated by ordinary Miners and Q,uarry Men.

Weight of Drill with Tripod, about 400 pounds.

Speed of Drilling in Hard Granite, 2 inch hole, 2 inches deep per minute.

Please address all communications for Circulars and Prices to nearest District

Office as indicated below.

MAIN DISTRICT OFFICES:

Canadian District, Bank ofCommerce Bldg., Toronto, Can.
Central Diisitrict, Itialto Bniltling. Chicago, 111.

Eastern District, Cdison Bnilding, Broad St., New York.
New England District, 38 Pearl Street, Boston, mass.

Pacific Coast Dist., Edison Bldg., 1 IS Bash St., San Francisco, Cal.
Pacific Northwest District, Fleischner Bldg., Portland, Ore.
Bocky Jlonntain District, Masonic Bnilding, Denver, Colo.
Southern I>istrict, Cotton Exchange Bldg., Aew Orleans, lia.
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vlOW/^

TRADE MARK.

General Western Ag;ents

OKOnTtE WIRE.

Central Electric Co., CANDEE
116 & 118 Franklin St., CHICAGO.

General Western Agents
FOR

IMPROVED
CANDEE WIRE.

We take pleasure in presenting to the trade two new specialties in Insulators that
must commend themselves to every practical construction man as being the best things
of their kind in the market.

^^ " THE
Bain Break Insulator
For Suspending Arc Lamps,
Insulating Guy Wires, Insu-
lating Span Wires in Elec"
trie Railroad WorK, is so
simple and perfect in con-
struction as to need no ex-
planation.

HIGH RESISTANCE GLASS

INSULATOR
Is made of extra heavy glass, and is especially designed

for large Electric Railroad Feeder and Primary Electric

Light Wires. The glass surface between the Wire and
Fin is more than doubled as compared with the ordinary

Insulator.

We can also offer attractive

prices in specially prepared

Fuse Wire, Perkins' Switches,

K. W. Cut-Outs, and everything

Electrical worth having.

CENTRAL ELECTRIC CO.,
116 & 118 Franklin Street, CHICAGO.

Connected by Private Wire with Postal-Telegraph Cable Company System,
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THE NATIONAL TRANSFORMER SYSTEM
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COMPLETE

CENTRAL STATION EQUIPMENTS
FOR

LIGHT OR POWER
DISTBIBIITION.

OUR APPARATUS IS OF THE

HIGHEST EFFICIENCY,
MECHANICALLY AND ELECTRICALLY.

"WK OCAKANTEK ITS OPBBATION AND

PROTECT OUR CUSTOMERS.

COMPLETE

DIRECT CURRENT SYSTEM
FOR

NATIONAL ELECTRIC MFG. CO., Eau Claire, Wis.
0:E30. i:B. SZX.^'Wr, Ctexa.'! ax^xiAsex*.^

BAKER, BALCH & CO., Gen'l Agts.,

THOMAS WOLFE, Southwestern Agt.,
LITTLE. Mcdonald & CO., Gen I Agts.,
METCALF, REEi) & CO , Western Agts

,

CHAS. M.BLANCHARD, Agl.,

4.. N. COX, Agt ,

Seattle, Washington.
Union Depot Hotel, Kansas City. Mo.
141 East Seneca St., Buffalo, N. Y.

1517 Larimer St.. Denver, Colo.
- Girard Building, Philadelphia, Pa
16 Filth St., S. E., Washington, D. C.

W. N. GRAY, Special Agl., - Room 1 2, Chamber of Commerce, Cincinnati,

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO , Tower BIdg , 50 Broadway, N. Y. City.

NATIONALELECTRICDEVELOPMENTCO., 314 California St., San Francisco, Cal.

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Agts., - Winnipeg, Manitoba.

A, IRVINE, Agt., Emilie Building, St. Louis, Mo
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F»O^WE>Ei
LONG BimifCE TRANSMISSION.

WATER POWERS MADE PROFITABLE.
STEAM PLANTS SUPERSEDED.

240 Horse Fovirer furnished at a point seven miles from Generator
over a circuit ofNo- O. B. and S. IRTire^ loss 15 per cent.

Send us data and we mrill furnish full estimates of

ELECTRICAL APPARATUS.

WESTINGHOUSE ELECTRIC 'nd MFG. GO,
PITTSBURGH, PA., U. S. A.

Boston. New York. Chicago. St. Louis. San Francisco. Charlotte, N. C.

INCANDESCENT ^ I AMPS,
T— .. M . r~ ^^ -wrmi^ FROM 8 c. p. to fSOc. p., AND
o Fit any Socket.

| | «f any voltage.

Excelling all others in Life, ^Hf^^H|^^ Even Diffusion

Maintenance of Candle- ' ^^^^^^Hj^^ °^ Light by
Power and Efficiency. ^^B^l^^P^^^ twisted filament.

THE BEST IS /fl TBE CHEAPEST.

General Electrical Supplies p j^J Send for our

of Superior J ^^ CATALOGUE
Designs and Finish, p ^^W of Aug. 1, 1890.

'9

5 1 0-534 West 23d Street, 620 Atlantic Avenue, 2 1 7 La Salle Street,

NEW YORK. BOSTON, MASS. CHICAGO, ILL.
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BDRNLEY DRY BATTERY
PATEXTED Jannary, IHUO.

STRONGER than any open circuit

BATTERY on the market.

BETTE R than any Dry Battery yet prodncel

The most Compact and llie Cheapest. 90c per cell. Discounts in

quuntilies and to the trade.

CHICACOi-Central Electric Co.

J.^H. BUNNELL &CO.;t?;.;'er 76 Cortlandt St.. N.Y.

DUST-PROOF BELLS.
None Genaine Without the Washer.

Stanley ^ Hall,
(Formerly HAZAZER & STAlSIiElT,)

32 and 34 Frankfort St.,

PATENT

LEATHER BELTING

Knns more Slack than
rnpcrforated Belts, hence
adapted to uneven poMer
of Electric Railways and
for Electric Power in Hen-
eral.

GHAS. A. SCHIEREN <fe CO.,
PATENTEES AND SOLE S1ANDPACTUBER9,

46 SOUTH CANAL ST., CHICAGO. ILL.
A1m> New Vork. ISoston

Philadelphia.

NEWYORKBELTING&PAGKINGCO
JOHN H. CHEEVER, Treas., 15 PARK ROW, NEW YORK.

Oldest and largest Manufacturers in the United States of

Vulcanized Rubber Fabrics
FOR MECHANICAL PITRPOSES.

RUBBER BELTING PACKING AND HOSE.

ENDLESS BELTS
Partitniarly adapted for Dynamo uses;

made of any width or length to

order, at a Tnreek's notice.

!f».i-KSROOMS:
PHIL.\DELPHIA, 308 Chestnut SI.
BOSTON, 52 Summer St.
CHICAGO, 151 Lake St.

DENVER. 11)01.1611 ITlh St.
CHARLESTON, 160 Meeting St.
GRAND RAPIDS, 4 Monroe St.
MINNEAPOLIS, 28 South al St.
CLEVELAND, 176 Superior St.
SAN FRANCISCO, 17 Main St.

SAI,ESROOMS:
ATLANTA, 16 Decatur St.
DETROIT. 16-24 Woodward Ave.
BALTIMORE, 12 N. Cliarl.'s St.
BUFFALO, l-Jl-12SWa,-hi i St
NEW IlIil.KANS. M2X. I'.lris St
KANSAS CITV, 1311 and 1313 W. 12lh
ST. LOUIS, 616 Locust St.

FOR INSIDE
WORK USE

((BISHOP" WHITE CORE WIRES.

J5 INCANDESCENT SNAP-SWITCHES, CUT-OUTS, ROSETTES, SOCKETS,

INSULATING JOINTS, GAS ATTACHMENTS, ETC."ELECTRIX
".'•.;;;SiirpVy.T the Illinois electric M>TERHL CO.. 339-341 Rookery BIdg.. CHICAGO.

THiTUBEsoFTHE INTERIOR CONDUIT «c INSULATION CO.
|K|vp|%||*|« AAkinillTnt Indorsed by the leading Electricians, Electric

INItnlUn uUNUUllo) -'^''- <^°"P*5."««' Wfr'lS contractors. Architect*,
( Builders and Board of Fire Underwriters.

ARE ESPECIALLY APPLICABLE TO

ELECTRIC RAILWAY REQUIREMENTS.
A simple solution of the Wiring Problem for Public Buildings, Residences.

Factories. Station Work, Cars, Underground Feeders, and
iu all places where Insulation Is required.

For Ca.t:alog-u.e, Frice Ust; and. C3-en©ral InformatioEL, JLd.d.ress

INTERIOR CONDUIT & INSULATION CO.:^''it^%%t±:r'f.^z:"''^'

UNDERGROUND CONDUITSrneTHJg^Tr^t^t^^^^^^^^^

-•rjELH-

mn umm co.,

PUSH-BUTTON

1.^5—CJ

TORRINGTON, CONN.,

AND

95 CHAMBERS STREET, NEW YORK.

ALL PAISTE SWITCHES
Are Now Furnished With tlie

Made of STEEL, and covered
with a coating of hard rubber.

Strongest handle ever made.

Old handles replaced when broken
with new style without additional

cost.

H. T. PAISTE,
1 2th and Market St.,

PHILADELPHIA, PA.

THE PAISTE SPECUVLTIES kept In Slock and lor Sale by all Prominent Supply Houiei.

-^
^|-

PlTTSBUF^GH

NiwYORK. V^iilJ

r 28.30,32.34 & 36. S. CANAL Si

.

SANTf^ANGiSGO.

New Orleans.

Every Belt adapted to its special work, and guaranteed
to be pure Oak-tanned, short lap, and to give perfect
satisfaction.

GET THE BEST!

P.'B.

INSULATING COMPOUNDS,
ARMATURE VARNISH,
INSULATING TAPE.
INSULATING PAPERS,
MANUFACTURED ONLY BY

The Standard Paint Co.,
NEW TORK, N. Y.

RALPH L. SHAINWALD,
President.

59 MAIDEN LANE.
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The First Electric Street Railway in Chi-
cago.

Tiie first electric street railway employing the

overhead system within the city limits of Chica-

go, is now in operation. The construction of

this road was the outcome of a desire on the

part of a number of Chicago capitalists, to de-

velop into a desirable residence district certain

territory lying west of South Chicago. The in-

corporators of the enterprise are: N. K.. Fair-

bank, S. E. Gross, W. B. Jacobs, the Calumet
Dock company and J. D. Harvey. The road
was incorporated in June, 1890, and the con-

struction work was commenced in July. The
section of the system now in operation extends
about three miles. The road runs at present

from the South Chicago rolling mills by way of

Eighty-ninth street, Mackinaw avenue. Harbor
avenue, Ninety-third street and Stony Island
avenue to Ninety-fifth

street. The construc-

tion of two additional

miles of line is now
under way, extending

from Ninety - third

street and Stony Is-

land avenue, on Nine-

ty-third street to

Cottage Grove ave-

nue. The shortest

curve on the present

system has a radius

of fifty feet. The
steepest grade is 6

per cent.

These lines are but
the beginning of an
extensive system at

South Chicago to con-

nect the manufactur-

ing and residence

suburbs which now
lack proper means of

communication. It

is stated that a con-

necting line will be
opened from South

Chicago to the Pull-

man line at Cottage
Grove avenue and
One Hundred and
Fourth street. As
soon aspracticablethe

system will be extended to One Hundred and

Fifteenth street, through One Hundred and Fif-

teenth street, Michigan avenue. One Hundred
and Eleventh street, and Vincer.nes road, around

Washington Heights and Morgan Park. The
Calumet company, it may be mentioned, se-

cured its franchise before the territory it trav-

erses was included in the city proper, and it

therefore obtained the advantage of an "over-

head ordinance."

The electric system used is that developed by

Frank B. Rae of Detroit, Mich. Mr. Rae, it

will be remembered, was one of the pioneers in

electric street railway work. The Rae system

is now being exploited by the Detroit Electrical

Works, and this company constructed the elec-

trical equipment. The accompanying engrav-

ings show the most interesting features of the

new line.

The power house is located alongside the

tracks of the C. & W. I. Railroad. The
steam plant consists of two tubular 100-

horse power boilers. The coal used if* Indiana

block and the boilers take water front the city

mains.

Beginning with the generatingplant, it will be
seen. Figs, i and 2, that the machinery in serv-

ice at the present time is one 65,000-watt Rae
generator driven directly by a 125-horse power
Armington & Sims engine. As the reader may
be interested in the construction of this most
important factor in the equipment, a few details

are given: The Detroit Electrical Works build

generators in sizes of 40,000, 65,000 and 80.000-

watts. The e. m. f. of 550 volts is maintained
throughout the Rae system. The generators
are all compound wound. The field magnets
are made with wrought iron cores, and the cast

iron yoke pieces are made of a section equiva-

lent in magnetic capacity to that of wrought
iron. The compound winding consists of a flat

ribbon of copper, which is made equal in sec-

tion to that of the armature conductors. These
series coils, it will be noticed, are placed at the

FIG. I. THE FIRST ELECTKIC RUAD IN CHICAGO.—CALUMET STREET RAILWAY GENERATOR ROOM.

ends of the magnet cores, and against the cast

iron yokes.

The Siemens armature is built up of soft iron

disks .007 inch in diameter, covered with shel-

lacked tissue paper. At every 20 disks a layer

of shellacked cloth is interposed in order to thor-

oughly provide against the generation of Fou-
cault currents. The core is mounted on four

brass splines, let into the shaft, and so arranged
that an air space is left between the shaft and
the inner edges of the disks. The commu-
tators of all the machines have 80 sections, and
the following are the electrical dimensions of

the 65,000-watt machine: Armature wire 1,000

feet of No. 4 B. & S., resistance, .061 ohm;
shunt winding. No. 17 B. & S., resistance, 250
ohms. The series coil has a carrying capacity

equivalent to that of the armature, and consists

of 60 turns complete, 15 in each coil.

Mr. Rae employs but a single motor on his

car, gearing it to both axles. The two cuts,

Figs. 3 and 4, give a general idea of the appear-
ance of the Rae motor and gearing as seen
through the two trap doors in a car on the South
Chicago road. One engraving shows the back

end of the motor and the other is a view of the

commutator end of the machine.
The reduction of the motor equipment to a

single machine brings with it advantages which,
it is claimed, cannot be denied. Such construc-
tion involves the equal distribution of power,
irrespective of the load on the axles, and a re-

duction in the number of gears and frictional

surfaces, also the possibility of employing larger

diameters of gears and pinions, with larger

wearing surfaces. The frame on which the mo-
tor and gears are mounted is made of channel
iron bars planed square and true and put to-

gether with hot rivets, and finally tested for

spring. The frame is absolutely rigid, in con-

tradistinction to the usual practice of flexible

construction of the motor support. The axles

are mounted in rigid bearings and side motion
is prevented by the use of graphite friction col-

lars, which are taken
up as they wear. The
motor is entirely in-

sulated. It is sup-

ported at the sides

by two and one-half

inch oak pieces sat-

urated in asphalt.

The raw hide pinions

employed are addit-

ional insulation. The
motor is of 30-horse

power and is mounted
on the Sheffield truck.

The motor has fields

and poles of wrought
iron with the end
yokes only of cast

iron. From the sides

of the pole pieces ex-

tend brass arms
which support the

armature. A pinion

at one end of the
armature shaft gears
directly with the gear
of a countershaft,

which transmits the
motion to both main
axles by a bevel gear
at each end. By this

arrangement the

speed of the motor
does not exceed 900

revolutions at the full speed of the car. The
motor is series wound. The regulation of speed
is effected by the interposition of four resistances

through the medium of a very simple switch.

These resistances are successively connected
with the circuit in parallel, and finally short-

circuited. The resistances are located under
the car, entirely out of the way, and on the

platform of the car the single handle is placed.

This is moved in one direction or the other, for

going ahead, or reversing. At the center point

a stop is provided to prevent accidental rever-

sal.

The trolley wheel for each car is mounted
upon a tubular stee' pole, made in one piece,

and drawn to three reductions. It is one-half

inch m diameter at th; top and one inch at the

bottom. The trolley stand is so designed that

the tension on the springs is equalized through-
out the range of motion of the pole. This is

accomplished by an arrangement which changes
the leverage between the spring and the stub
end of the pole. The trolley wheel has a bear-

ing of phosphor bronze, the flanged sides which
maintain the wheel in contact with the wire be-
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ing of steel. In order to avoid oiling of the

trolley wheel, graphite bearings are employed.

The metal of the pole is used as a conductor

leading from the line wire to the motor.

In the overhead work the use of solder for

connecting the various parts was avoided, as

e.xperience has shown that the heat required to

Alleged Wire Tappers in the Toils.

Thomas P. Dudley and Miss Maggie Thomp-
son were arrested at Chicago last week by Dep-
uty United Stales Marshal Charles on a charge
of tapping the wires of the Western Union com-
pany at Washington, 1). C, Sept. 17 last, with

intent to defraud the book-making concerns of

thoroughly competent operator. He was a pool-
seller at Washington when he, E. F. Getty and
F. R. Burnell, it is alleged, conceived the idea
of tapping the wires. Miss Thompson, it is

claimed, rented a house on Seventh street, with-
in a block of the book-makers' oflices, which are
on the same street, though outside the city lim-
its. A line was attached to the book-makers'
private wires which ran by the window. A com-
plete set of instruments was placed in the
rooms, and for two weeks, it is said, they reg-
ularly tapped the wires containing the results
of eastern races which had come off earlier in

the day. The suspicions of the book-makers
were at length aroused by the frequent visits of
the same persons in the officejust afe(v minutes
before closing time. Their suspicions were in-

creased by the success which always accom-
panied the visitors' investments, and a watch
was set on their movements, which resulted in

the discovery of the wire and the arrest of the
defendants. Pending the action of the grand
jury they were let out on bail and it seems sud-
denly departed, in the interval, rather than
stand trial. They are said to have cleared sev-
eral thousand dollars as the result of the
scheme.

1 IG. 2. 11K:=1 hLLClKlC kAli-WAY IN CHICAGO—POWtK HOUbE.

sweat the parts together softens the copper,

and when, later on, the slack is taken up, the

copper draws at the point where the heat has

been applied. To avoid this, therefore, screw
clamps were employed. Thus the wire is

clamped to the No. o trolley wire and the lower

edges of the clamps brought down to a knife

edge, so that the wheel passes under the insula-

tor without jumping.
The number of cars now in operation on the

line is three, with two more to be put on shortly.

W. P. Harvey is superintendent of the Calu-

met system. N. J. Wheeler is chief engineer at

the generating plant.

Mt. Carmel Air Ship.

For the last few weeks Chicago papers have
contained many notices of a new air ship which,

the projectors say, will soon fly from Chicago to

St. Louis. The aerial craft is now in course of

construction at Mt. Carmel, 111. Many new
features are claimed for the craft. The invent-

ors state that they have been able to overcome
one of the great difficulties in the construction

of airships by substituting aluminum for iron

and steel,thus greatly reducing the dead weight.

They .say they have discovered a means of re-

ducing aluminum at a cost of not over ten cents

a pound. If that claim is substantiated, it

would seem that they had found means for

amassing large enough fortunes without en-

countering the perils of aerial navigation. In

tlie ship now building, electricity plays a part.

Storage batteries are used on quite an exten-

sive scale to supply current for electric motors
employed to perform a number of important

functions.

In Favor of the Brush Company.
In the suit of the Brush Electric company

against the Fort Wayne Electric company an
injunction has just been granted restraining

the defendant corporation from manufacturing
or selling the so-called Wood clock-work double

carbon lamp. The court decides that the clock-

work mechanism of tlie Wood lamp, now being

made and sold by the Fort Wayne Electric

company is covered by patent No. 219,208,

eranted to Chas. F. Brush, Sept. 2, 1879. T^^
feature of manually latching up one of the car-

bons when the lamp is trimmed, is held not to

be an evasion in any degree of Brush's claims.

Miller &: Co., Jones & Co., and several other in-

stitutions of a like nature.

When brought before Commissioner Hoyne
at Chicago they made no effort to procure astay
of proceedings. Bail was fi.xed at $1,500, but
the prisoners expressed a wish to go back to

Washington immediately and stand trial. Judge

Water Power at Minneapolis.

The Minneapolis correspondent of the West-
ern Electrician has recently referred to the
project for utilizing water power at Minneapolis.
A New York paper contains the following
interview concerning the project: "Do you
know that one of the biggest schemes to furnish
electric power from water power is soon to be
put in operation out our way?" said the Hon. A.
C. Brown of Minneapolis, when I met him at

the Hoffman house last evening. "The Missis-
sippi River for a distance of about five miles be-
tween St. Paul and Minneapolis is full of rapids
and the land on each side of the river is suitable
for the erection of manufactories. The idea is

to utilize the water power by building a succes-
sion of dams in the river—using the water over
and over again. This will furnish the power
for electric plants that will use the electricity

thus produced for street lighting and motor pur-
poses. Henry Villard and several well-known

I'lKSr ELECIRIC RAILWAY IN CHICAGO—VIEW ON THE CALUMET ROAD.

Blodgett issued a bench warrant and the pris-

oners were sent to Washington where they will

be placed on trial. Dudley has been employed
as a telegraph operator by the Western Union
in Chicago for the last six weeks. He was man-
ager of the Chicago office of the Baltimore &
Ohio Telegraph company during the telegra-

phers' strike several years ago, and is said to be a

Eastern capitalists are interested in the move-
ment, and will begin work on the dams as soon
as the spring opens.

Newly elected officers of the Thirty-first Street Mer-
chants' Electric Light company of Chicago are: J. M.
Lyons, president; G. M. Greenebaum, treasurer; C. E.

Acker, secretary and manager.
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Electric Lights in a Vienna Palace.

The finest display of electric lighting ever

seen in Vienna was made last Saturday when
the Hofburg Palace of the emperor was lighted

almost throughout,, accoiding to the cable. This
necessitated the employment of the largest in-

stallation of the plant in any single building in

Europe, and consists of 5,250 lamps in the

rooms, and 1,800 lamps in the halls and galler-

ies. Altogether more than 7,000 lamps are used,

Buffalo Electrical Society.

At the last meeting of the Buffalo. N. Y., Electrical So-

ciety, Frank Kitton of the Western Union Telegraph Com-
pany read an interesting paper on "The Advance of Elec-

tric Traction." He said that less than two years ago he
had addressed the society on the same subject, and at that

time had predicted that public prejudice against the use of

the trolley system in Buffalo would give way before the ne-

cessity for better street-car service, and that electric motors
would eveutually displace horse power as an agent in oper-

ating street cars. After speaking of the opposiiion en-

countered by the Street Railway company in obtaining the

Desilverizing Lead by Electrolysis.

Heretofore lead has been desilverized principally by the

cupellation process. Itis now generally admitted, however,
that the cupellation process cannot be economically car-

ried on in the case of lead which contains less than eight

ounces of silver to the ton. For refining lead containing
only a small quantity of silver, the usual process is to melt
the lead and then allow it to cool until crystals of lead

form. These crystals are then removed and the molten
liquid that remains now contains the greater part of the
silver. It is then cupelled in the ordinary way to obtain
the silver, in the free state. It is obvious that methods

and this necessitated the employment of over 15

miles of wire. The introduction was rendered

difficult because the emperor had given strict

orders forbidding any attempt at altering the

character or appearance of the candelabra,

which wer**. made of embossed gold and crystal

by order of Emperor Francis I. In the great

ceremonial salon in which the throne is placed

there are twenty-seven candelabra with fifty-

four lights each. The experiment was com-

pletely successful, and it was interesting to no-

tice how well the magnificent ceilings are

brought out, and what unsuspected wealth of

color has been developed in the famous Flemish

FIRST ELECTRIC RAILWAY IX CHICAGO.—MAP OF THE ROAD.

necessary permission to make the change, Mr. Kitton said

that the danger which at that time was so much appre-

hended from the introduction of electricity did not appear
to agitate the public mind so much as the question so often

asked, and so seldom satisfactorily answered, when will the

electric cars commence running?

From the statistics gathered up to date there were, it ap-

peared, no less than 246 electric roads in this country, op-
erating 2,024 niiles of track and employing 3,830 motor
cars, the single trolley S3'stem, with only a few exceptions,

being that in general use. The storage battery he did not

yet consider as altogether beyond the experimental stages,

though it was not without some promise of ultimate suc-

cess. Many devices were being constantly brought out

with a view to perfecting a conduit system, but no practi-

cal demonstration affording a successful solution of the

problem had yet been reached. Therefore the advance in

similar to the above can only extract a certain proportion
of the silver, and that they are attended with considerable
expense in order to get out the last traces of the silver.

To completely desilverize lead and to obtain the silver

pure in the solid metallic form, ready for the market, in

one operation, and to simultaneously produce basic lead
carbonate from the remaining lead, is the object of a
method recently patented by T. D. Bothome of Hoosick,
N. Y. Mr. Bothome describes his process as follows: It

is known that lead carbonate is insoluble in a dilute solu-

tion of ammonium carbonate, while silver, on the other
hand, is soluble in the same. An electrolyte, therefore,

which will dissolve both lead and silver by the use of an
electric current,and one that is synergistic to a chemical
such as ammonium carbonate will accomplish the pur-

pose.

In order to carry the process into practical effect, it is
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FIG. 3. FIRST ELECTRIC RAILWAY IN CHICAGO. FIG. 4. FIRST ELECTRIC RAILWAY IN CHICAGO.

tapestries which are on the walls of the privy

council chamber and the other apartments of

the palace.

Burnap Automatic Telephone Exchange,

The Burnap Automatic Telephone Exchange
of Chicago was incorporated last week. The
corporation was formed to put on the market a

telephone attachment of Charles E. Burnap. He
is rather averse at the present time to stating

anything in reference to his invention, but is

quoted as saying: "The invention is destined

to do away with the young woman at the main

office who, nine times out of ten, says in answer

to a ring: 'Number 9,999 is busy; I'll call you

when they are through'; and never does call

you. Every telephone subscriber in the future

will make his own wire connections with the

person to whom he wants to talk, and the re-

sult will be a large saving of time, and fewer

fractures of the third commandment."

electric traction, Mr. Kitton said, must be considered prac-

tically from the overhead trolley system.

Referring to the double trolley systeno, Mr. Kitton ex

plained that this was a method by which the entire. system

was insulated from the earth. In one or two places cars

were being operated on this principle, not because of any

particular advantage derived from its use. but more from

pressure brought to bear on the railroad companies by other

electric corporations who claim a pre-existing right to the

"earth," or at least urge the right to its use as an electric

return circuit to the exclusion of others whose currents

overpower their more feeble ones. As electric power cur-

rents cause serious interference in telephonic lines, the tele-

phone companies are naturally opposed to the introduction

of the single trolley system, and have carried their opposi-

tion into the courts, which in some cases have sustained the

objections.

Mr. Kitton pointed to the recent proceedings of the

American Street Railway Association convention at Buffalo

as evidence of the great strides being made in the advance

of electric traction, and concluded by quoting the language

of retiring President Lowry, who was so thoroughly con-

vinced that electricity is the coming power that he believed

the Buffalo convention would be the last that would ever

seriously consider horses for the operation of street rail-

ways.

necessary that the chemical solution or electrolyte shall be

composed of chemicals that will not decompose one an-

other under the influence of the electric current. It has

been found that a solution composed of one quarter of a

pound of ammonium nitrate and the same quantity of am-
monium carbonate dissolved in one gallon of water will

best answer the purpose, although acetate of ammonium
and the carbonate of ammonium in similar proportions

will answer as well. There are other solutions that may
be used for accomplishing the same result; but they all de-

pend on a chemical that will precipitate lead and yet dis-

solve silver in the presence of carbon dioxide. Am-
monium compounds do this in the highest degree, although

the soluble thio-sulphates have the same action. Take, for

example, a solution composed, as above described, of car-

bonate and nitrate of ammonia. Immerse in it pigs of

lead connected, as anodes, to the terminals of an elec-

trical generator and having suitable cathodes also electri-

cally connected and immersed in the solution. Upon the

passage of the electric current the leaden anodes are dis-

solved, the lead and silver both going into the solution.

The lead, however, is immediately precipitated by the

presence of free carbon dioxide, which is continually in-

jected into the bath during the working of the process.

The silver instead of being precipitated is deposited in the

metallic state upon the cathodes.
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New Shade Holder.

The little 6.\ture illustrated in the cut was re-

cently put on the market by the Pittsburg Sheet

Metal company of Allegheny City, Pa. The
peculiar feature of the device is that it is made
entirely of one piece of sheet metal. By this

NEW SHAl>E HOLIiER.

method of manufacture rivets are dispensed

with and a holder of great rigidity is produced.

Starting Coil for Constant Potential
Motors.

It is a common practice to place a resistance

in the armature-circuit of a constant potential

motor, to limit the current flowing through the

armature upon starting. This resistance is

gradually removed from the circuit as the arma-
ture attains an increased speed and generates of

itself a counter electromotive force. E. W.
Rice of Lynn, Mass , has recently devised a

method through which he claims to be able to

attain the same end without the use of wasteful

resistance. His method consists of coupling

in series with the armature when starting from

a state of rest, what he calls a countei -potential

generator. Then when later the speed of the

armature becomes such as to render injury from
tne passage of excessive current no longer

liable, the counter-potential generator is shunted

from the circuit.

The diagram illustrates the connections em-
ployed in Mr. Rice's method. Referrmg to the

cut, A represents the armature of the motor
connected in multiple between the mains. The

STARTrSG COIL FOR CONSTANT POTENTIAL MOTORS.

circuit is through the switch /", th-: direct or

coarse wire coils of tee field magnets £>£>, and
the counter-potential generator //. The ordi-

nary shunt-c 'ils of the field-mignets are seen at

55 connected around the brushes of armature
A. A switch is provided for controlling a

shunt-circuit around the generator Jf. If, now,
the motor-circuit is closed when the armature
is at rest, an excessive volume of current would
tend to flow though the armature-coils, because
practically no resistance would exist except that

due to the ordinary or dead resistance of the

armature-windings. As this is so little there

would be danger of burning out. If, however,
the switch V? be opened, as shown in dotted

lines, at the time that the switch P is closed,

the current will be compelled to pass through
the windings of the inductive-generator //and
magnetize the iron core. Before the counter-
induction from //, however, ceases to oppose the

passage of the current, sufficient time, it is

claimed, will elapse to allow the armature A to

attain a rapid speed. The motor will then
generate of itself sufficient counter-electro-

motive force to act as a resistance to the cur-

rent, and the external generator // can le
short-circuited with safety.

The Bush Pendent Cleat.

The improved pendent cleat shown in the

cut is composed of two parts of mica or porce-

lain. The fixture was designed especially to be

used as a substitute for the rosette, by which
the incandescent electric lights are suspended.
The lower portion of the device is made oblong
in shape, and on its upper side near the center

is a cavity or recess. 'Phe wires are tied into a

knot within the recess, and the uncovered ends
are passed out through holes and electrically

joined to the mains by washers. The upper

IJUSH PENDENT CLEAT.

cut of the two presented, is a plan view looking

down on the lower portion of the sectional illus-

tration. Although the cleat is composed of two
parts it is evident that the ceiling itself may
constitute the upper portion of the cleat. This

cleat is the invention of A. R. Bush of Boston,

Mass.

The Talmage Electric Oven.

The cuts illustrate the application of the

mage electric heater to any ordinary oven,

I. The details of the heater proper wi

more easily understood by reference to F

Tal-

Fig.

,1 be
ig. 2.

TALMACE ELECTRIC 0\'EN.

This device is the invention of Charles H. Tal-

mage of Kansas City, Mo., and is intended for

use on alternating current circuits.

Referring to Fig. 2, A represents the core

formed of annealed wrought- iron wire wound
into an oval shape, as shown, with a space at the

center, .\round the core is an insulation B,
made of plaster of Paris. C represents the pri-

mary coil of wire wound around the core out-

side of the insulafion. This wire is of sufficient

size to carry the primary current without heat-

ing. Around the primary wire is an insulation

FIG. 2. TAL^L\GE ELECi'KlC OVEN.

D and around this is wrapped one turn of very

thin sheet metal .V. This metal sheet consti-

tutes the conductor for the secondary or

induced current. This secondary circuit is

closed upon itself or short-circuited, and
all the energy of the current is spent

in heating the conductor itself. As the

secondary conductor is very thin and very wide
it has a maximum radiating surface in propor-

tion to its cross-section, and thus immediately
radiates the heat produced in it by the passage
of the large volume of current. It is easily

seen from the construction of the heater that the
length of the secondary circuit is exceedingly
short, and thus a small electromotive force in it

produces an enormous volume of current.

Bain Break Insulator.

The insulator illustrated in the cut is de-
signed to take the place of the ordinary devices

BAIN IIREAK INSULATOR.

used as break insulators. It is made of one
piece of porcelain, carefully glazed, and pos-
sesses great strength. The insulator will be
found useful, also, for suspending arc lamps
from iron cranes, insulating guy wires, and par-

ticularly, for insulating span wires in electric

railroad work. The Central F.lectric company
of Chicago, is introducing the device.

Electrical Cloth-Cutting Machine.

In cloak and other garment factories it is

customary to have a number of tables upon
which the cloth is arranged and marked in pat-

terns, after which it is transferred to the cut-

ting-table, where the usual cloth cutter is lo-

cated. This involves a considerable loss of

time as well as the employment of a number of

workmen.
The object of the invention illustrated in the

cut is to overcome the difficulty above men-
tioned. The device consists of a traveling mo-
tor so combined with a cloth-cutting machine

FICS. 1 AND 2. ELECTRICAL CLOTH-Ciri riNG MACHINE.

that the cutter may be transferred from table to

table indefinitely, and the cloth cut upon the

different tables as fast as the patterns are

marked.
A suspended track is secured to the ceiling of

the room by means of brackets. Fig. i. The
rails are either in a straight line throughout the

length of the room or they are arranged around
it. Suspended from the tracks by means of

rollers is a frame upon which is mounted a

small electric motor. The terminals of this mo-
tor are connected by means of trolleys to elec-

tric cables which receive energy from the dyna-
mo. A cut-out switch is interposed in the cir-

cuit. A cord attached to the free end of the cut-

out lever is provided with handles so that the

motor may be started or stopped at will. The
motor pulley is connected by means of a belt to

another pulley mounted in a bearing supported
by means of a bracket. This last named pulley is

attached to a flexible shaft arranged to operate

a rotary cutting disk. By this arrangement the
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motor may be moved as desired, and the cutting

continued from table to table as fast as the

cloth is prepared and the patterns marked.
This rigging is the invention of E. D. Wey-

burn of Chicaijo.

The Underground Metropolitan Railway
System, Paris.

The question of the day in Paris, as one of

few years that the matter has been seriously en-

tertained. Now it is proposed to give to Paris

as speedy means of transit as London enjoys in

its Metropolitan railway. If, when the construc-

tion work is completed, an electric line is in-

stalled like that which is to be operated in Lon-
don's last underground railway, Paris will have
a metropolitan line that cannot be sur-

passed.

E.\istiog Line^

Compagni du Nord.

Societe Eiffel.

Hroposed Extensions.

FIG. 5. UNDEEGROUND METEOroLITAN RAILWAY SYSTEM, PARIS.

the French papers puts it, is that of the "Met- I With all of its advantages the Metropolitan rail-

ropolitan," a name which is given to the pro-
|
way in London will always be objectionable on

reached a definitive stage, and the time is not
far distant when, after the consent of the au-
thorities, the first stroke of the pick will be
heard.

The proposed construction is to be undertak-
en by two companies. La Compagnie du Nord,
and Societe des Etablissements Eiffel. The
lines which it is proposed to build are denoted
on the map which also indicates the location of
certain routes recommended by the Paris Board
of Public Works as parts of the metropolitan
system.

When it was determined that the underground
road should be built, the question arose, "How
can this great work be accomplished without
seriously interfering with the use of the streets

for a considerable time?" The question was
eminently a foreign one. That problem would
not have given an American a particle of trou-

ble. He would have worked for a franchise,

and would not have devoted a thought to the
matter of inconveniencing the public. But
it is different in Paris. Until the public is well
provided for, the petitions for rights to interfere

with streets have a very slim show.

This part of the problem was given a great
deal of thought by the engineers of the Eiffel

company. It was of course impossible to con-
struct a tunnel underground on the principle of

cutting a passage through a mountain, for the
simple reason that it was necessary to locate
the line so near the surface that the danger of a
cave-in would be imminent. The cuts show
very clearly how the problem has been at-

tacked.

An excavation is made at the side of the

street. Fig. i, and one of the side walls is con-
structed. Fig. 2 shows the construction of the
second side wall. The first wall is covered by
a movable bridge over which, as the illustration

shows, teams may pass. After the construction
of the second wall the teams are relegated to

bridges on each side of the street and work

FIG. I . UNDERGROUND METROPOLITAN RAILWAY SYSTEM, PARIS. FIG. 2. UNDERGROUND METROPOLITAN RAILWAY SYSTEM, PARIS.

inderground railway systems. Such a 1 account of smoke. An electric road under- I commences on the arch and final excavation,

has been under discussion for years; in
|
ground in many respects solves the question of

|
Fig. 3. Fig. 4 shows the excavation completed

fact jNIM. Brame and Flachat discussed it as

long ago as 1S55; but it is only within the last

rapid transit in cities very satisfactorily

The metropolitan project in Paris has at last

1 II I LU A.N I \II\\VY SYSTEM, PAKIs

in a portion of the tunnel The cuts are repro-

duced from L' llluslratio7i.
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The severe snowstorms of last week wrought
havoc with overhead electric wires in the East.

Pittsburg seems to have been the greatest suf-

ferer. The Pittsburg letter this week contains

an account of the damages which the electric

companies sustained. Under the circumstances

they are inclined to believe they were fort-

unate in escaping as well as they did.

neers in charge of the Webster e.\periments is

to be published shortly.

A paper on the electrolytic treatment of

sewage, presented in this issue, will be perused

with interest. While the experiments which are

being carried on in England have as yet been
brought to no definite conclusion, the results

already attained would seem to indicate that

progress is being made. It was hinted in the

diccussion of the paper in question, that there

had been a tendency, when the method was
first brought out. to be over-sanguine as to iis

merits. The cost of results claimed by the

exploiter of the electrolytic process, in his

paper, were questioned. As was stated, the

practicability of the purification of sewage by
electricity depends apparently entirely upon the

question of the cost of the operation of the

plant. The report of the chemists and engi-

.\ description of the equipment of the first

electric street railway in Chicago on which the

overhead trolley wire is employed, is given in

this issue. This road, now only about three

miles in length, is undoubtedly, but the begin-

ning of a network of electric lines which we
may expect to see extending in all directions

about Chicago. Numerous other lines have
been projected and one additional suburb-

an road is almost completed. The Calumet
road has been described in detail as there will

undoubtedly come a day when all information

concerning Chicago's first electric street rail-

way will be a matter of historical interest.

Probahlv no one ever met a telephone man
more than twice without hearing some very vig-

orous language in condemnation of the practice

of subscribers allowing every caller to use their

instruments. Efforts lo prevent the use of in-

struments by non-subscribers have, as a rule,

proved rather discouraging. The government
which controls the telephone service in France
is now struggling with the problem. It has de-

termined to charge all subscribers who permit

outsiders to use the instruments 50 per cent,

more than the ordinary rate. The regular

charge is 400 francs, but the subscriber who is

accommodating to his friends must pay 600.

In this issue is published a description of an

electric light plant operated by a windmill. The
installation was made at the home of Charles F.

Brush in Cleveland. Although much is said

and written concerning the utilization of wind
power for operating dynamos, extremely little

has been done in the field. The description of

the plant contains a statement which does not

tend to encourage those looking for an exten-

sive use of windmills in electric plants. It is

remarked that the use of the wind does not

make the electric plant an economical one; it is

asserted that the contrary is true. It is sug-

gested, however, that great satisfaction is found

in subjecting to a useful purpose one of nature's

unruly agents.

The director-general of the World's Fair,

George R. Davis, has already commenced work
on the electrical department. He has issued a

circular addressed to electrical manufacturers
asking them three questions: First, if they

propose to make an exhibit; second, what
amount of space will be required, and third,

how many horse power of steam they will

need if they intend to make a display. Mr.
Davis states that affirmative answers will not be

construed as applications for space, but will con-

stitute a basis for estimating the size of a build-

ing to accommodate electrical e.xhibitors. In a

letter to the Western Electrician Mr. Davis

says: "The object of this circular is to ascer-

tain as nearly as possible at an early moment
the probable amount of space which will be re-

(|uired to accommodate the exhibitors of this

class. The idea is to erect upon the exposition

grounds a special building entirely devoted to

this class of exhibits, and it is hoped to make it

one of the most useful and interesting features

of the exposition. In drawing the plans for the

building it is necessary to obtain as far as prac-

ticable an estimate of the space which will be
required."

As we stated last week, we think that work on
the electrical section should commence at once

and it is a great satisfaction to note that an

effort has already been begun. We trust it will

be prosecuted vigorously with a full realization of

the fact that the department will be perhaps the

most interesting, instructive and popular fea-

ture of the entire fair. We have no doubt that

manufacturers will be glad to co-operate with

the World's Fair authorities, and extend them
all the information in their power, on which the

latter may base their estimates. We have stated

heretofore that in our opinion, the directors of

the exposition did not realize that the electrical

department would assume gigantic proportions.

A sentence in the circular tends to confirm us

in that view. Mr. Davis in asking for replies to

questions, says, "It is desirable that this infor-

mation should be received within the next two
weeks." While we wish him all the success in

the world, we must state our belief that he will

secure extremely little reliable information with-
in that brief period.

Prof. A. E. Kennellv discusses in this issue
the "Henry," the proposed unit of inductance.
Prior to 1SS7, says Prof. Kennelly, measure-
ments were expressed in absolute units—centi-
meters. In this same year, however, Profs.
Ayrton and Perry proposed the name 'secohm,
provisionally for the practical unit. They ad-
vocated the term secohm in place of the "quad-
rant." In i8S9the Paris Congress adopted the
"quadrant" as the practical unit of inductance,
defining it as 1,000 million centimeters. In
conformity with the absolute units of electro-
magnetism, explained Prof. Kennelly, an induct-
ance is a length and theoretically can always be
computed from the geometrical relations of a
circuit; but it must be remembered that induct-
ance is only conventionally and not essentially
a length. The inductance, then, of a circuit
may be taken as the ratio between the total in-
duction through it to the current producing it.

At first sight it might appear strange to refer to
inductances in centimeters, but the quotient
can be proved to be a length in the existing
system of dimensions. The unfitness of the ab-
solute unit of inductance for practical use is
evident, and the institute has proposed
to adopt the name "Henry" for the prac-
tical unit. In the selection 'of the practical
unit, if the choice was only subservient to prac-
tical requirements. Prof. Kennelly thought that
there was reason to believe that the thousandth
of the earth-quadrant or myriameter would be
most eligible. He deemed it inadv sable at
the present time, however, to attempt the pre-
cedent of infringing a system supported by
time, custom and International Congresses. In
this practical system the unit of inductance
must be 1,000 million centimeters, that is, an
earth-quadrant or the distance from the pole to
the equator measured on the meridian of Paris.

An underground railway to provide rapid
transit is a project which has been discussed in
probably every great city in Europe and the
United .States. The expense connected with
such a construction usually prevents the pro-
ject from assuming a definite form. Certainly
companies to build such roads have been fre-
quently organized in Chicago. The incorpo-
rators of these companies come before the pub-
lic with a flourish of trumpets, announce their
plans, and soon they drop out of sight. Such
has been the case in Paris for the last twenty
odd years. Plans for constructing an under-
ground railway have many times been brought
before the public, but for one reason or another
have been abandoned. At the present time,
however, the project has reached the definitive
stage, and after certain legal formalities have
been complied with, work will be commenced.
The routes which will be followed and the
method of construction are described and illus-

trated elsewhere in this issue. The most strik-
ing feature of the proposed construction lies in
the means which have been adopted to prevent
inconvenience to the public while the work is in
progress. The engineers who planned the work
found this one of the most difticult problems to
solve in the undertaking. The extraordinary
precautions taken to prevent any interference
with traffic on streets strikes an American as
extremely curious. In our great cities when a
corporation secures the right to build a railway
it usually allows the public to get along as best
it can and is supremely indifferent about inter-

ference with trafiic. Those who remember the
years in which cable lines were constructed in

Chicago will, we think, corroborate very em-
phatically the assertion. In Paris the construct-
ing company will be allowed the use of a small
section of a street only at a time. The rest of
the thoroughfare must be kept in such condition
that teams may proceed without hindrance Just
how the problem is solved is shown by the cuts
in the article referred to. After one portion of
the work is completed it is entirely covered by
temporary bridges, as they are called, over which
vehicles may safely travel. In all probability,

the underground road in Paris will be operated
by electricity, if so it should prove to be as per-

fect a system as human ingenuity can devise.
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Electric Light Plant of Charles F. Brush.'
The windmill here shown, as well as all the

electrical apparatus used in connection with it,

and the very complete system by which the re-

sults are secured, have been designed and car-

ried out according to the plans of Charles F.

Brush of Cleveland, O., and under his own
personal supervision. As an e.xample of thor-
ough-going engineering work it cannot be ex-
celled.

Every contingency is provided for, and the
apparatus, from the huge wheel down to the
current regulator, is entirely automatic.
The reader must not suppose that electric

lighting by means of power supplied in this

In the upper part of the tower is journaled
the main wheel shaft. This shaft is 20 feet

long and 6}i inches in diameter. It is pro-

vided with self-oiling boxes 26 inches long,

and carries the main pulley, which has a diame-
ter of eight feet and a face of 32 inches. The
wheel, which is 56 feet in diameter, is secured
to the shaft and is provided with 144 blades,

which are twisted like those of screw propel-

lers. The sail surface of the wheel is about
1,800 square feet, the length of the tail which
turns the wheel toward the wind is 60 feet, and
its width is 20 feet. The mill is made auto-
matic by an auxiliary vane extending from one
side, and serving to turn the wheel edgewise to

ELECTRIC LIGHT PLANT OF CHARLES F. BRUSH.

way is cheap because the wind costs nothing.

On the contrary, the cost of the plant is so

great as to more than offset the cheapness of

the motive power. However, there is a great

satisfaction in making use of one of nature's

most unruly motive agents.

Passing along Euclid avenue in the beautiful

c'ty of Cleveland, one will notice the magnifi-

cent residence of Mr. Brush, behind which and
some distance down the park may be seen,

mounted high on a tower, the immense wheel
which drives the electric plant. The tower is

rectangular in form and about 60 feet high.

It is mounted on a wrought irongudgeon 14 inches

in diameter and which extendsSfeet into the solid

masonry below the ground level. The gudgeon
projects 12 feet above the ground and enters

boxes in the iron frame of the tower, the weight
of the tower, which is 80,000 pounds, being borne
by a step resting on the top of the gudgeon. The
step is secured to a heavy spider fastened to

the lower part of the frame of the tower.

1 Scientific American.

the wind during a heavy gale. The tail may
be folded against the tower parallel with the

wheel, so as to present the edge of the

wheel to the wind when the machinery is not
in use. The countershaft arranged below the

wheel shaft is 3J-2 inches in diameter, it carries

a pulley 16 inches in diameter; with a face of

32 inches, which receives the main belt from
the 8-foot pulley on the wheel shaft. This is

a double belt 32 inches wide. The counter-

shaft is provided with two driving pulleys each
6 feet in diameter, with a face of 6}i inches,

and the dynamo is furnished on opposite ends
of the armature shaft with pulleys which re-

ceive belts from the drive wheels on the

countershaft.

The dynamo, which is one of Mr. Brush's

own design, is mounted on a vertically sliding

support and partially counterbalanced by a

weighted lever. It will be seen that the count-

ershaft is suspended from the main shaft by
the main belt, and the dynamo is partly sus-

pended from the countershaft by the driving

belts. In this way the proper tension of the
belts is always secured, the total load on the
dynamo belts being 1,200 pounds, and on the
main belt 4,200 pounds. The ends of the
countershaft are journaled in sliding boxes
connected by equalizing levers which cause
both ends of the shaft to move alike. The
pulleys are so proportioned that the dynamo
makes fifty revolutions to one of the wheel.
The speed of the dynamo at full load is 500
revolutions per minute, and its normal capacity
at fu:l load is 12,000 watts.

The automatic switching devices are ar-
ranged so that the dynamo goes into effective
action at 330 revolutions a minute, and an auto-
matic regulator is provided which does not per-
mit the electromotive force to run above 90
volts at any speed. The working circuit is ar-
ranged to automatically close at 75 volts and
open at 70 volts. The brushes on the dynamo
are rocked automatically as the load changes.
The field of the dynamo is slightly compounded

.

The current passes from the dynamo to contact
shoes of polished and hardened steel carried by
a cross bar on the tower, which shoes slide on
annular plates surrounding the gudgeon. Con-
ductors extend underground from these plates
to the dwelling house. To guard against ex-
traordinary wind pressure, the tower is provided
at each of its corners with an arm projecting
downwardly and outwardly, and carrying a
caster wheel very near but not in contact with
the circular rail concentric with the gudgeon.
Ordinarily, these caster wheels do not touch
the rail, but when the wind is very high they
come into contact with the rail and relieve the
gudgeon from further strain.

In the basement of Mr. Brush's house there
are 408 secondary battery cells arranged in
twelve batteries of 34 cells each; these 12 bat-
teries are charged and discharged in parallel;
each cell has a capacity of 100 ampere-hours.
The jars which contain the elements of the
battery are of glass, and each cell has its liquid
covered with a layer of "mineral seal" oil, a
quarter of an inch thick, which entirely pre-
vents evaporation and spraying, and suppresses
all odor. The automatic regulating devices are
shown in one of the views of the engraving.
At I are shown the voltmeters and ammeters
employed in measuring the charging and dis-

charging currents; at 2 is shown a series of indi-

cators, one for each battery; 3 represents an
electrically operated switch by means of which
the current may be turned on or off the house
mains by pressing push buttons in different
portions of the house; 4 represents a ground
detector, which is connected with the center of
the battery and with the ground, so that should
the conductor upon either end of the battery
be grounded, the fact will be indicated by the
movement of the index in one direction or the
other from the zero point of the scale, thus
showing not only that the battery is grounded,
but indicating the grounded pole; 5 is a leak-
age detector connected with the lamp circuits,

and arranged to show any leakage from one
conductor to the other; at 6 is shown a com-
pound relay for operating the automatic resist-

ance shown at 7. This resistance is placed be-
tween the batteries and the house mains, and is

arranged to keep the voltage on the lamps con-
stant at all times. In this device the resistance
is secured by means of powdered carbon placed
under the varying pressure, the necessary
movement being made by means of hydraulic
pressure under the control of the relays.

The house is furnished with 350 incandes-
cent lights, varying from 10 to 50 candle power
each. The lamps most commonly used are
from 16 to 20 candle power; about 100 incan-
descent lights are in every day use. In addi-
tion to these lights there are two arc lights and
three electric motors. It is found after con-
tinued use of this electric plant that the
amount of attention required to keep it in

working condition is practically nothing. It

has been in constant operation more than two
years, and has proved in every respect a com-
plete success.

The Crisfield, Md.. Electric Light company has been
organized with G. T. Atkinson, president, F. H. Coul-
boum, vice-president, and L. E. P. Dennis secretar}', to
erect an electric light plant. The capital stock is $10,000.



346 WESTERN ELECTRICIAN. December 27, 1890

New Box Bell.

The Eureka bos. bell is shown in the cuts. In

Fig. I the wood box form is illustrated. It is

perfectly plain, but the rounding of edges and

smooth polish of the natural wood make it hand-

NEW B0.\ BELL,

some in appearance. Inside, the bell is unus-

ually compact and well made. The magnets are

wound to about two ohms resistance; the arma-
ture is heavier and the platinum contacts larger

than in ordinary bells. The bell is made in

FIG. 2. NEW HOX tiELL.

walnut, oak and cherry with two and one- half

and three-inch nickel plated steel gongs. The
bell is also mounted with an iron bo.'c, Fig. 2, in

which the same simplicity and neatness of finish

are observed. Internally the two forms are

identical. The bell is introduced by the Elec-

trical Supply company, Chicago.

Battery Connection.

The battery connection shown in the cut is

introduced by the Le Clanche Battery company
of New York. It is claimed that its use will

remedy to a great extent faults in batteries,

BATTERY CONNECPION.

such as corrosion, local action, and development
of resistance. Referring to the cut (i) is a
washer made of a non-oxidizable composition
which cannot be corroded with battery salts.

A similar washer is placed on the opposite side

of the carbon. Through these two washers and
the carbon runs a zinc screw. A zinc nut (2) is

placed on the screw and turned up tight against

the washer (1) to bind the whole tightly to the

carbon. A flexible metallic connecting strip (3)

not subject to oxidation or corrosion is placed

upon the zinc screw to connect the carbon pole

of one with the zinc of another. Another zinc

washer (4) prevents the strip (3) from being

twisted when the nut (5) is screwed up. The
zinc nut (5) screws up tight against the washer

(4) to bind the connection, and a check nut of

zinc (6) is used to reinforce the nut (5).

The screws on both the carbon and zinc are

of the same size and thread, and the nuts of

both are interchangeable. No local action is

possible between the carbon and the zinc screw,

it is stated, because they do not touch, the elec-

trical contact being made through the non-oxid-

izable washers.

Improved Globe Holder for Arc Lamps.

Every lamp trimmer knows that frequently

time is lost in renewing carbons because globes

are in the way. Some late lamps have an ar-

rangement for sliding or tilting globes, but this

is not always put up in the simplest and best

shape. Thus in one form of double carbon

lamp the globe holder slides on a brass tube and

slipped off. The globe can then be replaced
and the holder slipped back and clamped in

place in an instant.

Both the rod and the ring are made of brass
and will fit any Thomson-Houston double car-

bon lamp. By their use the globe can be low-
ered, raised or removed altogether in a few mo-
ments.

The Electrical Treatment of Sewage.'
By W. Webster, F. C. S.

In the early days of the process e.vperin:ents were made
with electrodes of carbon and platinum, but the high cost
of the latter and the disintegration of the former in the
presence of the nascent element compelled their abandon-
ment in favor of iron. The alteration brought other chem-
ical reactions into play, and though the precise mechanism
of the change was still somewhat obscure, a hypochlorite
of iron appeared to be formed at the expense of the anode
and the chlorides naturally present in sewage. The prog-
ress of the purification was attended with the production of
ferrous hydrate and ferrous carbonate, the former of which
acted as a precipitant. On the passage of the current the
sludge began to separate as a flocculent precipitate. When
this was done on a laboratory scale, the flocculent matter
rose, being full of hydrogen bubbles, but in practice it went
to the bottom The method now adopted consisted essen-
tially in passing the sewage through a brick channel con-
taining a large number of cast-iron electrodes connected in

parallel. The cast-iron plates were from 3^ inch to I inch
thick and 6 feet long, and 25 pairs were connected in series

the pressure between each pair being about 1. 8 volts.

The plates were placed in a chute 18 inches deep, 2 feet

globe holder for arc lamps.

is held in place by a screw pressing against the

tube. The screw will jam sometimes perhaps,

or the trimmer will want to give it an extra grip,

and will use his pliers on the screw. As a re-

sult the screw is often bent out of shape, the

tube is dented or even split, and the globe-

holder no longer slides freely. This trouble is

aggravated by successive trimmings until the

tube and screw may have to be renewed. What
is more, the lowering and raising of the globe,

under such circumstances take considerable

time and the annoyance does not tend to im-

prove the trimmer's good humor on which the

care taken with the lamps must always depend.
Such being the case, a simple substitute for the

tube and screw would seem quite timely. The
cut shows a new device brought out by George
Cutter of Chicago. The globe holder is sup-

ported by a ring which is knurled so that it can
be readily turned with the fingers. The rod

which takes the place of the tube has a star-

shaped section, and as the cut shows, has a shelf

on which the ring rests when the globe is in po-

sition. On raising and turning the ring slight-

ly, it drops to the end of the rod, thus letting

the holder and globe slide down out of the way.
When the lamp is trimmed, the ring is raised to

its former position and given a quarter turn,

when it again rests on the shelf shown and safe-

ly supports the globe-holder. To remove this

entirely, the ring is slipped down until opposite

the notch in the rod and given a quarter turn,

when both the ring and the globe-holder can be

wide and 200 feet long. Favorable reports had been re-

ceived from various well-known experts, one of whom, Sir

Henry Roscoe, had had entire control of the experimental
work for about a month He found from 70 to 80 per cent,

of the organic matter precipitated, as the following figures,

taken at hazard from his analysis, indicate;

Oxygen absorbed. Albumenoid ammonia.
(Parts per 100,000.)

Raw sewage 5.64 0.S7
Unfiltered eflluent.

.

1.92 0.45
Raw sewage 5.49 1.12

Effluent 1.4S 0.14

About 20,000 gallons were treated, samples being taken

every five minutes. The nature of the efiiuent was most
satisfactory; no tendency to subsequent putrefaction was
detected even under severe conditions of testing. There
was a small quantity of red hydrate of iron in suspension,

giving a reddish color to the effluent; this would be an ad-

vantage when turned into a stream rather than otherwise,

but it might very easily be removed by filtering through 6

inches of sand if required. Besides this experimental work
which had been on London sewage, the process was being
tried at Salford, the sewage from that town and Pendleton
being treated. Efficient purification was of particular im-

portance here, as the effluent would pass into the Manches-
ter Ship Canal, and must be of reasonable purity.

The quantity to be dealt with was 10,000,000 gallons

per 24 hours, and for this it was calculated about 403 indi-

cated horse power would be requisite. The plant would
consist of three boilers of 200 indicated horse power, any
two of which would suffice to do the work, and four en-

gines, any three of which would be similarly adequate.
In the estimate of working expenses no commercial value

was credited to the sludge, though after being dried and
ignited it might serve as a filtering material in the event of

a clear effluent being required. The current required per
gallon was .37 ampere-hour, which was equivalent to 37-

horse power per million gallons. The annual cost of run-

lAbstract of a paper read before the London Section of the Society
of Chemical Industry, Dec. ist.
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ning the process was reckoned at ;!^2,500, with an addition-

al sum of ;,^2,500 for the deterioration of 5,000 tons of iron

electrodes. If a clear efflaent were necessar)', a further

charge of ;^i,200 to ;^i,5oo would have to be met.

Discussion.

In the discussion following the reading of Mr. Webster's
paper reference was first made to the work of earlier ex-

perimenters on the resistance of the living organisms com-
monly present in sewage, to the effects of electrolysis.

The outcome of their investigations was that a considera-

ble voltage and a comparatively high temperature were nec-

essary for complete sterilization. There was expressed

some doubt as to whether the Webster process would suc-

ceed in this particular respect. In regard to the possible

value of sludge obtained by various methods of purifica-

tion an instance was mentioned where in another process

some 10,000 tons of sludge had been sold in the course of

twenty-five years for ^^34.000. One member dealt particu-

larly with the scientific aspect of the process, asking for

further information as to the reactions that took place dur-

ing electrolysis. In reports that had been submitted to the

meeting, nothing was said as to the degree of aeration of

the effluent. He was of opinion that most, if not all, the

dissolved oxygen—so potent a factor in water purification

—was consumed to convert ferrous salts into the ferric

state. It was pointed out that a patent had been taken out

about ten years ago for purifying sugar solution by
electrolytical means. This patent was worded so broadly

that it seemed almost to cover the case of sewage. A cau-

tious member recalled the furore that the advent of the

Webster process had caused at the Institution of Civil En-
gineers and supposed it might be explained on the onine

ignotuni pro magmfico principle. It was remarkable, he

thought, that the very considerable effect of mere agitation,

aeration and subsidence upon sewage, had been overlooked

by most of those engaged in its purification. The result

due to these simple agencies was invariably credited to each

several process as it was devised. Fear was expressed that

electrolytic oxygen would prove a costiy oxidant, and it

was also doubted whether cast. iron plates could be used

on account of their slow rate of solution. An attack was
made, too, on the figures that had been given as to the

cost of treatment at Salford. According to calculations

the cost of one indicated horse power at one penny an

hour, and allowing for the cost of oil, labor and mainte-

nance, the necessary yearly expenditure for the treatment

of 10,000,000 gallons per twenty-four hours, as at Salford,

would amount to ;^"'2i,ooo to ;;^24,ooo. These figures were

about four times as much as the estimate. The whole

value of the process turned on this question of cost.

In reply to the questions put by the members, Mr. Web-
ter's substitute who had read the paper, stated that he did

not think the complete diminution of organisms necessary

or even desirable. A sterilized effluent, even if practicable,

would be speedily swarming with life again. He could not

point to a town where the process was in actual operation;

but it must be remembered that the process was a young
one, and had not been at work, as the A. B, C. process

had, for twenty-five years. Still they hoped to have a

town of their own, possibly as important as Kingston, be-

fore the elapse of another quarter of a century. Though
considering the sludge from the Webster process at least

equal to that produced by the A. B. C. process, he did not

expect to get £2> los a ton for it. It had been proved that

fish would live in the effluent, though that was scarcely a

criterion of its purity. The elimination of the whole of

the organic matter was unnecessary for the production of

a safe effluent. The figures objected to were calculated on

the assumption that coal at los per ton could be used and
give one indicated horse power for a consumption of two

pounds per hour. It would be, he thought, better to sus-

pend judgment on some of the points under dispute until

the report of the engineers and chemists having charge of

the Salford experiment was issued, as it was to be published

ver>- shortly.

Interior Conduits.

The Interior Conduit and Insulation company of New
York gave a test exhibition last week before the Chicago

fire underwriters and city experts. Among those present

were Chief Swenie, fire marshal; Prof. Barrett, city electri-

cian, and Messrs. Haskins and Borden and some twenty of

the board of underwriters. The gentlemen conducting the

tests were Messrs. Wirt of the Electrical Supply company,

W. A Willard and H. M. Underwood, representing the

Conduit company of New York. The exhibition embraced

the following experiments, viz.: ist, setting fire to a board

by means of moisture where wires are run at the regulation

distance apart without blowing the safety fuse in the cir-

cuit; 2d. making the same test with the wires in close

proximity, showing the immediate action of a safety fuse,

without igniting the wood; 3d, fusing a rubber insulated

wire loop, one side running through the tube and the other

side wrapped around a thin strip of wood, showing by com-

parison the value of the conduit over a wood insulation;

4th, placing two ^A-ires connected to a bank of lamps in the

tube and fusing the wire; 5th, placing one wire in a tube

and the other in a cap moulding, setring fire to the mould-

ing without injuring the tube; 6th. short-circuiting a flex-

ible cord inside of the tube without injuring it; 7th, short-

circuiting a flexible cord outside the tube, setting fire to

the insulation on the flexible cord. All the tests were

highly satisfactory. A number of the experts present ex-

pressed themselves, as willing to indorse the system. A
similar exhibition was recently made before the Illinois

Chapter of Architects by Messrs. Willard and Underwood.

The architects were abo enthusiastic over the results

obtained by the experiments.

The Riverside Edison company, of Riverside, a suburb

of Chicago, has been formed to furnish electric light and

power; capital stock, $40,000; incorporators, W. W.
Hutchinson, Lewis Lusk and M. C. Meyers.

Inductance and Its Proposed Unit, the
Henry.*

By a. E. Kennelly.

Perhaps the greatest discovery of Faraday's long career-

of scientific research was that of electro-magnetic induc-

tion in the year 1831, when he first brought to light the in-

fluence exerted by a magnet or a current upon surrounding
matter when subjected to a change of magnetic potential.

Oersted had shown that a conductor carrying a current e.'c-

ercised electro-magnetic influence at a distance, and Am-
pere had enunciated those simple and beautiful laws this

influence is admitted to obey, but Faraday's discovery was
a great step; it revealed the action of magnetic force in ap-
parentlyempty space; it inaugurated that deeper insight into

the mechanism, still only dimly guessed, which connects
matter with ail other matter in space; and it invested the
all-per\'ading ether with the dignity and power that in the

hands of many great men since his time, has probably
paved the way for our future comprehension of magnetism,
gravitation and radiant energy, while making the hypothe-
sis of action-at-a-distance a mere mathematical conception
and process of thought.

The development of this discovery of electro-magnetic

induction has practically created electrical engineering, for

it is to machinery operating by electro-magnetic induction

that we owe nearly every branch of electrical industry ex-

cept, perhaps, telegraphy, the forerunner of all; and the

condition of modern electrical engineering is such that the

units and nomenclature relating to steady currents and per-

manent magnets are insufficient for practical requirements,

and the conditions developed by variable currents and mag-
nets demand the establishment of engineering- practical

units for the purposes of convenience in expression and
computation.
Foremost among these required units is that of induc-

tance, or as it is commonly called, the co-efficient of induc-

tion. This inductance is a property fully as essential to

every electric conducting circuit as resistance and electro-

static capacity, and the inductance of a circuit when con-

veying variable currents is often a far more important fac-

tor in regulating the flow than the ohmic resistance. In
fact we know that Ohm's law does not apply to a circuit so

long as the current is unsteady, unless the inductance of

the circuit or the counter electromotive force it involves be
introduced into the expression.

In conformity with the conventional and so called abso-
lute units of electro-magnetism, an inductance is a length

and theoretically can always be computed from the geo-

metrical relations of a circuit; that is to say, if the distance

of each point from all other points of a circuit be meas-
ured, or inferred, in inches or centimetres, the in-

ductance of the circuit will be some definite num-
ber of inches or centimetres, capable of being
determined by a possible if not a convenient process of

summation. If the circuit, however, be associated with
iron or other magnetizable matter, then the magnetic per-

meability of the environment will enter the terms of sum-
mation as a multiplier. In the absolute centimetre-gtamme-
second system of units, inductance will be necessarily ex-

pressed in centimetres, and the centimetre is thus the nat-

ural scientific unit, although unsuited to the requirements

of electrical engineering.

It may be well to notice that inductance is only conven-

tionally and perhaps not essentially a length. Professor

Rucker has pointed out- that the multiplication of the per-

meability factor with the length factor is always tacitly, if

not expressly involved, even when the circuit considered is

far from magnetizable matter in the ordinary sense; that is

to say when residing in a medium of unit permeability, and
therefore the nature of inductance is not merely length, but

length multiplied by permeability, while physics has not yet

decided whether permeability is the simple numerical factor

at present assumed, or a function of length, mass and
time. Until this question is settled, the real nature of in-

ductance must be considered as doubtful, and ihe fact that

inductance will probably, in any event, be always meas-
ured by lengths is no more validly an argument as to its

nature than the usual determination of a body's mass by the

earth's gravitational force upon it is an argument that mass
is a force. However, the question is one of theory only,

and does not affect the consideration of the practical

unit.

As has been pointed out by Dr. Sumpner,* there are no
less than three ways of defining the inductance of a circuit

or a portion of a circuit, and the three definitions are equiv-

alent when the permeability of the magnetic medium is

unity, but are not generally equivalent in the opposite

event, being then only related in a definite manner by the

magnetic properties of the medium. In other words, the

inductance of a hollow solenoid of copper wire, placed in

a vacuum and far from all iron, has the same numerical
value in each of the three definitions, but if an iron core be

inserted in it, its inductance will depend upon the defini-

tion selected, and will only be capable of interpretation

from its value in one of its values in the others, by taking
into account the characteristic permeability curve of the

iron, and the conditions of the measurement.
For convenience and general use, however, the sec-

ondary definition of Sumpner and Fleming* is probably
the best to adopt, and valuations in the other two can be
reduced if necessary to this, when the data for so doing are

available.

The inductance of a circuit or portion of a circuit is then
the ratio between the total induction through it to the cur-

rent producing it. Thus taking a simple helix of five turns

carrying a current of two units, and assuming that 1,000
lines of force,' passed through the central turn, of which

1 A paper read at the meeting of the American Institute of Elec-
trical Engineers, New York, December 16, 1890.

2 Phil. Mag: February, 1889. Vth series Vol. 27, p. t04.

3 Phil. Mag: June, 1888. Vth series, Vol. 25, p. 453.

* "The Alternate Current Transformer," by J. A, Fleming, Vol. i,

P- 55-

6 The term line of force here is used iathe sense of a line cf induc-
tion; the distinction being necessary when the lines pass through
iron.

owing to leakage, only 900 thread the next adjacent on
each side, and again only Soo through the end turns, there
would be Soo-^90o-[-i,ooo-|-90o+8oo or 4,^00 linkages of
lines with the wire, and this being with 2 units of current
there would be 2,200 linkages with unit current, and con-
sequently the self-inductance of the heli-x would be 2,200
centimetres. (Fig. i.)

The fact that such helices are used in galvanometers and
that the magnetic force at any point within them is admit-
ted to be proportional to the strength of the traversing
current, renders it evident that had the current in this case
been one unit, 2,200 lines linked with the coil would actu-
ally have been produced. Supposing, however, that the
helix had been wound upon an iron core, the total number
of linkages with the same two units of current would have
been greatly increased, perhaps twenty-fold or to 33,oco,
and the inductance then by the same rule would be 44.000.
In this case one unit of current would not in all proba-
bility reduce the number of linkages to 44,000, the ex-
act number would depend upon the characteristic curve of
the iron core and the degree of saturation, so that it would
now be necessary to state the conditions of the measure-
ment along with the result, in order to convey a clear and
definite meaning.

It appears anomalous at first sight to state the above in-
ductances in centimetres when they are derived from the
number of lines of force, but it is to be remembered that
the total number of linkages is divided in each case not by
a mere numeric, but by a current, and this quotient can be
proved to be a length in the existing system of dimen-
sions.

In the same way the mutual inductance of two conduct-
ors is the ratio of the total induction through one of them
to the strength of current in the other producing it. Sup-
pose two coils of copper wire to be held in free space far
from iron, and let one of them be traversed by a steady
current of say four units. Of all the tines of force issuing
from this coil, suppose 500 pass through the other coil.

For simplicity, imagine the second or recipient coil to be
composed of eight turns so disposed that the 500 lines pass
through, all in succession. There will then be 4,000 link-
ages of line with that coil, and the mutual inductance of
the two will be 4,000-7-4, or 1,000 centimetres. It is inter-

esting to notice that the same result will be reached if the
second coil had the current and the linkages were counted
in the first, the pair being mutually conjugate in this re-

spect, provided they reside in a medium of constant perme-
ability.

Thus far we have only considered the centimetre or abso-
lute unit, whose unfitness for practical use is evident, since
the smallest inductance that is at present known to engin-
eering amounts to several thousand, while the average values
met with are counted in millions of centimetres. It

would of course be possible to name suitable units from
the metrical system of lengths, but it is the proposal of this

institute to adopt the word Henry as the practical unit, in

honor of the man who, beyond all doubt, was among the

foremost to extend the knowledge thus far possessed of self

and mutual inductance.

If the selection of the practical unit were entirely free

and subservient only to practical requirements, so that its

magnitude should express ordinary values in digits with

fewest decimals on the one hand, or large numbers on the

other, there seems most reason to believe that the thou-

sandth of the earth quadrant or myriametre would be the

most eligible.

Proposed Name. Length.
Number of Centi-

metres. Unit.

Henr>-.

Millihenry.

Microhtnry.

Earth Quadrant.

Myriameter.
Kilometre.
Hectometre,
Decametre.

Metre.
Decimetre.
Centimetre.

1,000,000,000
100,000,000
10,000,000
1,000,000
100,000
10,000
1,000

100
10

I

Practical Unit.

Absolute Unit.

Of course large iron machines employing many turns of
wire linked by dense magnetic fields, would have induct-

ances more appropriately expressed in earth quadrants,

which might then be termed the kilo-henry just as we now
have the watt and kilowatt, but there is one restriction

which makes such a selection undesirable, and that is the

hitherto unbroken system of practical units itself. This
practical system is a sub-scheme of the great international

C. G. S system and especially planned for adaptability to

practical requirements. It is derived from that parent sys-

tem by the substitution for the unit of length one thousand
million centimetres in place of one centimetre, and for the

unit of mass an impalpable entity definite only in thought,

the one hundred-millionth of a milligramme in place of the

gramme. By this substitution in the C. G. S. electro mag-
net units, we obtain the hitherto unbroken system of the
volt, ohm, ampere, coulomb, joule, watt, and farad. Even
these units are not always the most convenient; witness for

e.xample the micro-farad in common use, whose prefix is
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maintained simply in deference to the harmony of the sys-

tem, for the farad is a capacity that exists only in imagina-

tion; the capacity of the earth itself being only about 700

microfarads, and of the sun . or rather of a sphere having the

apparent dimensions of the sun only, about 76 000 micro-

farads. On the other hand a proposition has lately been

made to infringe the system by making the volt, the ampere
and the watt ten limes their present value, on the ground of

practical convenience.* However, at the present lime, it

would surely be unadvisable to attempt the precedent of in-

fringing a system that has hitherto been supported by time,

custom, and International Congresses.

In this practical system the unit of inductance must be

1.000 million centimetres. That is an earth quadrant or

the distance from the pole to the equator, measured on the

meridian of Paris. Strictly speaking, it is only the quad-

rant of the Trench standard earth, which is about one-

tenth of one per cent, shorter than the acknowledged act-

ual earth quadrant, according to the best determinations,

but the fact of the latter being 10,001 kilometres instead of

10.000 is a matter of precision in deAoition only, and in no
way affects the practical unit.

As regards the history of the subject, it would appear
that prior to 1S87 measurements and deductions were con-

fined 10 scientific vorks. and were expressed in absolute

units—centimetres. In that year, however, a paper was
read before the British Institution of Electrical Engineers

by Messrs. Ayrton and Perrj',' who invented and devel-

oped a practical measuring instrument for the measure-

ment of inductance, who, aided by Dr. Sumpner, made
important contributions to the literature on the subject,

and who proposed a name provisionally for the practical

unit. That name was the secohm, a contraction of sec-

ond ohm, implying the fact that the product of the two was
the length equal to the practical unit. They drew attention

to the fact that since the Paris Congress of 18S4 had fixed

the standard legal ohm as the resistance of a column of

mercury at zero Centigrade, 106 centimetres long and one
square millimeter in cross section, whereas the true ohm
was in all probability 106.3 centimetres, or one-quarter of

one per cent, greater, the inductances measured in the
manner they suggested from seconds and legal ohms,
would be in terms not of the standard earth quadrant of

10,000 kilometres, but of legal earth quadrants 9,778
kilometres in length. The difference practically is not
very great, but to avoid error or confusion in definition

they advocated provisionally the term secohm in place of

quadrant.
The Paris Congress of iSSg adopted the "quadrant" as

the practical unit of inductance, defining it as 1,000 mill-

ion centimetres.

The practical range of inductances is second only to

that of resistances, and the latter we know from a few
microhms up to thousands of megohms. The smallest in-

ductances are those of Hertz resonators which descend to

the order metres. Excluding these, however, the smallest

are perhaps met with in measuring instruments intended
to have negligibly small inductance, such as doubly wound
resistance coils, Cardew voltmeters, and the like. These
descend to the order of decametres, and can generally be
expressed as such without prefixing decimal points. It is

evident that the term microhenry would suitably apply to

their designation. At the other end of the scale we find

large induction machines linking dense fields with many
turns of wire, and reaching inductances of hundreds or
even thousands of henrys. Intermediate between these

limits, there e.xists a large class of circuits having many
turns, but little iron, or clad in iron with few turns of wire,

and these seem to be best expressed by the term milli-

henry, equivalent to the myriametre.

With the object of setting forth the advantages to be
derived from the use of this nomenclature, it may be per-

missible to adopt it provisionally in describing the measure-
ments that follow. These measurements have been made
on different types of apparatus at different times and by
different methods, so that they represent mean values
from several observations in many cases, but allowance
must be made for the variations of standard and type.

In telegraphy the inductance of an ordinary Western
Union 140-ohm relay is about three henrys with the

armature drawn well back, and nine henrys with the
armature pressed against the poles; in the latter case, of

course, ihe magnetic reluctance of the iron circuit is a
minimum, and the same current in the coils causes three
times as miny lines to circulate through the iron. At the
position of the armature in ordinary adjustment the in-

ductance is about five henrys.

The inductance of an ordinary standard 10 ohm relay is

from 200 to 500 millihenrys, according to the position of

the armature relatively to the poles.

The inductance of an ordinary sounder is similarly from
25 to 50 millihenrys. These inductions are the values

obtained with only a few milliamperes through the coils,

and since the path of the induction is largely through iron,

the inductance varies with the strength of the current

used. Practically, however, the variation is small within
the range of current at which instruments usually operate.

St'HMARINE TEI.EGRArHy.

The inductance of a mirror speaking galvanometer of

the ordinary type having 2,250 ohms was found to be 5,6

henrys.
Telephony.

The inductances met with the ordinary long distance
telephone apparatus are as follows:

The call bsU 80 ohms and 1.4 henrys
The magneto armature 550 ohms, and from 2.7 henrys

with the plane of the coil in the line joining the poles, to

7.3 henrys when the iron core joins the poles, the plane of
the coil being then at right angles to the magnetic flux.

The induction coil primary 0.28 ohm and 3 5 milli-

henrys.

• "Tne Electrician"' of London, Sept. 19, 1890, p. 558, Report of
British Association Discussion.

'Journal of the Institute of Electrical Engineers, London, April,
i8a7,Vol.XVI., p. 291.

Secondary 164 ohms and 734 millihenrys.

The mutual inductance between the coils, 60 millihenrys.

The Bell telephoue receiver 75 ohms and from 75 to 100

millihenrys. The removal of the diaphragm from an
ordinar)* telephone of this type reduces the inductance

about 35 per cent. All these inductances are to currents

of a few milliamperes only. As regards the inductance of

aerial line wires, it is to be regretted that measurements
are not yet forthcoming, and indeed the experimental

determination is attended with some difficulty, owing to

static capacity and imperfect insulation. In the absence
of direct measurements, theory indicates that the induct-

ance of overhead copper wires depends upon the elevation

above the ground as well as upon the diameter. In the

case of iron wires as used in telegraphy, the permeability

of the iron enters as an additional factor. The following

table of inductances for copper wires is based upon a
formula first given by Clerk Maxwell ^ It is to be hoped
that experimental evidence may shortly be collected cor-

roborating these results:

The inductance of iron wires, in the absence of measure-
ments, is almost too doubtful to justify calculation, being
perhaps ten times more than the inductance of copper
wires under similar conditions. The difficulty in their

case lies in assigning the proper value of permeability.

Electric Light and Power.

Dynamos and dynamo-electric machinery are of course

generally characterized by large inductances.

The inductance of the field magnets of a dynamo may
have any value depending on the size and voltage of the

machine, from one henry up to 900 henrys.

The inductance of an armature may similarly vary from
20 millihenrys up to 50 henrys between brushes. One
millihenry is a fair average value of the inductance of one
section of an armature. Armature inductances depend not

only on the strength of the measuring current, but also

upon the strength of the field, and whatever influences the
permeability of the core.

The inductance of an alternating transformer varies

from a primary of 400 millihenrys, a secondary of one
millihenry and mutually 20 millihenrys with a transforma-

tion ratio of 20 up to corresponding values perhaps one
hundred times as great.

Apparatus. The Inductance of Ruhmkorfk Coils.

The smallest medical coil in ordinary use has five milli-

henrys in its primary, 100 millihenrys in its secondary, and
20 millihenrys mutually between them.
A large induction coil 19 inches long and 8 inches in

diameter has 0.145 ohm and 13 millihenrys in its primary,

30,600 ohms and 2,000 henrys (by two concordant methods
of measurement) in its secondary, and 163 henrys mutually
between them.
The inductance of a mirror galvanometer may vary from

a few millihenrys up to ten or more henrys according to

its resistance. Two henrys is a fair average for an astatic

mirror galvanometer of 5,000 ohms
An ordinary electric bell of 2.5 ohms resistance was

found to have an inductance of 12 millihenrys.

There is one point in connection with the self and
mutual inductance of induction coils and transformers that

deserves attention owing to the confusion that occasionally

arises concerning it. It may be, perhaps, best represented

by a numerical example. Let a closed Faraday ring of

iron 100 centimetres in mean circumference and 20 square
centimetres in uniform cross-section, be closely wound
with a primary coil of 2,500 turns in one layer, followed
by a secondary coil of 7,500 turns also in one layer. If

now two amperes be maintained steadily through the

primary, the magnetic force in the iron will be47r/'io
times the ampere-turns per centimetre of the iron circuit or
47r, 10X2X2, 500-M00 or 62. 85. The permeability of

wrought iron at this force being, say 250, the induction
developed per square centimetre will be 250X62.85 or

15,713 lines, and the total induction inclosed by the

primary coil, neglecting the space occupied by the wire

itself will be 20X15,713 or 314,250 lines which traverse

every turn of both windings. The linkages with the

primary will be 2,500X314,250, or in round numbers
7S6,oo«),ooo and referred to one ampere, half this num-
ber, or an inductance of 393 million centimetres, that

is 393 millihenrys. Similarly the linkages of these

lines with the secondary will be 2,358 millions, and per
ampere of primary current 1,179 millions of centimetres
mutual inductance or 1.179 henrys. Next suppose the

primary current interrupted, and a current steadily estab
lished in the secondary sufficient to produce the same
magnetic force in the iron, thus avoiding the complication
of a changing permeability. As the secondary has three

times as many turns, the current effecting this will be two-
thirds of one ampere. The total induction through the

iron will now be the same as before and therefore the
linkages will be equally numerous. The self-inductance

of the secondary will be 2,358,000,000-^2-3, or 3,537,-
ooo,OfX> centimetres, that is 3.537 henrys. The mutual
inductance will similarly be 786,000,000-5-23, or i 179
henrys as before. It will be found on carrying the reckon-

ing to the necessary degree of accuracy, that this mutual
induction 1.179 'S the square root of the product of the

two self-inductances, 0.393X3.537-
Examination of the steps m this calculation will show

that this proposition must hold for all closed magnetic
circuits uniformly magnetized to the same degree when the

space occupied by the windings is not taken into account.

Under the opposite conditions of open and especially of

short iron cores, with large winding spaces, the condition

usually fails, and the mutual inductance may be greater or

less than the square root of the self-inductances multiplied

together.

Another reason in favor of selecting 1,000 million centi-

metres as the value of the practical unit or Henry, is the

desirability of having the time-constant of an electro-

magnetic circuit expressed directly in seconds by its prac-

•Clerk Maxwell. "Electricity and Magnetism,'' ad Edition, Vol.
I. p. 293.

tical units as in the case of electrostatic circuits, rather
than revert to a unit of inductance that would yield the
time-constant in milliseconds or other fractional period of
time. The time consta-„t of a simple electro-magnetic
circuit, a circuit having inductance and resistance but
negligibly small electrostatic capacity, is defined as the
ratio of its inductance to its resistance, that is of its henrys
to its ohms It is an important function, and its con-
sideration presents some remarkable analogies between
inductance and electrostatic capacity that it is interesting
to trace.

Imagine an inductance coil T without iron to be sup-
plied with a steady current from an electromotive force A'
of 50 volts. Let the inductance of the coil be three
henrys and its resistance 10 ohms. Fig. 2. Ohm's law
determines the strength of the current to be five amperes.
Now short-circuit the terminals of the coil very suddenly
by a wire across its terminals of negligible resistance. The
current in the coil C does not stop instantly, but under
the name of extra current is maintained in the coil by
reason of its inductance. According to theory, the last

dregs of the current will never entirely vanish from the
coil, although after the first few seconds the remainder is

exceedingly small. The very first instant after short-
circuiting, the current contmues at five amperes by its

electro magnetic momentum, but being unsupported, its

energy is lost thermally in overcoming the coil's resistance,
and it immediately falls. In falling, the lines of force
linked with the circuit and sustained by the current, are
drawn in, cutting the coil as they recede, thus creating a
counter e. m. f. tending to prolong the current, and this

process of dwindling current, with reduction of opposition
from the reserve of inductance, descend together. The
total quantity of electricity that will flow through the cir-

cuit under the conditions specified, may fairly be called
the charge or discharge of the coil, and it can be readily
proved that this charge is equal to the quantity that would
be conveyed by the initial discharging current, acting
uniformly during a time equal to the time-constant of the
circuit. In this case the discharge commenced at five

amperes, and the time-constant is 0.3 second, so that the
total discharge will be that due to the flow of this current
in 0.3 second, that is 1.5 coulombs.
To represent the case graphically, suppose the curve of

discharge in time to be plotted as in the figure. Let tht
axis (''-V be divided off into seconds, and the axis O 1' into

amperes. (Fig. 3 ) The discharge commences at five

amperes, subsides rapidly at first, but at last so slowly
that an indefinitely long time must elapse before it alto-

gether disappears. The area inclosed between the curve
and the axes represents ampere-seconds or coulombs to
the amount of the total charge, and the proposition just

stated asserts that if the current had continued at five

amperes steadily for 0.3 seconds, the area of the dotted
rectangle so generated YDl'O would be equal to the total

area inclosed between the curves and the axes prolonged
to the ultimate point of union.

Curiously enough, exactly the same law applies to the

discharge of a condenser through a circuit of resistance

but negligibly small inductance, the time-constant of

the circuit in this case, however, being its capacity in

farads multiplied by its resistance in ohms.
The curve of discharge is of the same type for induct-

ances or capacities. It is logarithmic, and linds its pro-
totype in the case of the discharge of water in time, from
a tank having a faucet at the base, assuming that the rate

of escape through the faucet at any moment is directly

proportional to the pressure or level of water then remain
ing in the tank.

The laws which control the outline of this discharge
curve are identical for condensers or short-circuited in-

ductances, and are combined in the following enunciation:
The natural logarithm of the ratio J full charge (<

of the \ initial current \

. ^. ( residual charge ) . . . .

'° ">=
] discharging current

i'

^' ^"^ '"^'^°' '^ ""=

quotient of the time during which discharge has been in

progress by the time-constant of the circuit.

In this statement two reservations are necessary.

The electrostatic circuit must be free from all appreciable
inductance, and the electro-magnetic circuit must contain
negligibly small electrostatic capacity. It was first pointed
out by Sir William Thomson that the discharge of a con-
denser through an inductance circuit becomes oscillatory

when the inductance exceeds a certain critical value.

When an inductance discharges through a break instead

of a closed circuit, the conditions become complicated to a
degree that eludes complete practical solution in the pres-

ent state of knowledge.

At the period of natural discharge equal to the time-
constant, an inductance or capacity charge or current will

have fallen to 36. 3 per cent, of its initial value.

Similar propositions relate to the charging currents and
([uantities. In the above instance, after the coil has com-
pletely discharged, remove the short-circuiling wire. The
current will immediately enter the coil, and the curve of
its arrival in time is represented in Fig. 4, this curve being
only an inversion of the preceding. For this reason it is

evident that the area above the curve now represents the
charge, and by an extension of meaning the deficit from
full current, such as BC, may be called the charging cur-

rent, since on discharge and reversal of Ihe diagram this

will be the discharging current at the same lapse of time.

In fact, the current AC is doing work in heating the coil,

the deficit from ultimate current BC being only active in

increasing the electro-magnetic momentum of the circuit,

and work is really stored in the coil as though the deficit
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current did exist. A similar but inverted curve of current

in time represents the charge of a condenser. In each

case and under the above restrictions the following prop-

ositions hold:

The natural logarithm of the ratio \ full charge )

of the } initial current
)

. ,. { deticit from full charge
) . •

,. * • ..u
to the -1 V . ^

=* ^ at any instant is the
( charging current

)

'

quotient of the time duiing which the charge has been in

progress by the time-constant of the circuit.

When the charging interval reaches the lime- const ant,

the charge will have attained 63.2 per cent, of its lull

value.

Another relation between simple electrostatic or electro-

magnetic circuits and their time-constants is in their stores

of energy. The energy of the charge in each case is half

the energy that would be developed by the initial charg-

ing or discharging current against the ohmic resistance of

the circuit in the time equal to the time-constant. In the

above instance, for example, five amperes being the initial

charging or discharging current, and the resistance lo

ohms, the circuit energy of this current per second would

be 5X5X10=250 joules, and during half the time con-

stant the energy thus developed would amount to 0.3X
250^2 or 375 joules. This is the electro-magnetic

energy stored up in the charge.

These are not the only analogies that exist between in-

ductance and capacity, but there are remarkable points of

diversity. The discharge of extra current of a coil is in

the same direction as the circuit current; with the con-

TABLE OF INDUCTANCES OF COrPER .ERIAL LINE WIRE, PER KILOMETRE AND
AND ELEVATIONS ABOVE THE G50UND.

able in these cases when the mutual inductance and the
number of turns in the coils are known. It is much
more difficult, however, to measure the self-inductance of
the field magnet of a dynamo when the armature is re-

moved, and when currents of the normal exciting strength
are used in the measurement. The best attempt has been
made apparently by observing the discharge effects of

gradual small changes of a strong current passing through
the coil, in circuic with a specially arranged Wheatstone
bridge." If it were of sufiic*ent practical importance,
however, to measure such inductances with powerful cur-

rents, a recording instrument might be tried, having a
very light and swiftly moving pointer, leaving a trace of
its motion on a strip of moving paper like Sir William
Thomson's siphon recorder. If such a pointer were ar-

ranged to give an amplitude of movement at right angles
to the paper strip, in proportion to the current traversing
the coil, it would register the curve of discharge when the

coil was short-circuited, in the manner described above.
Oq a sufficiently enlarged scale, corrected perhaps for

residual inertia in the moving p3rts, this curve would give
not only the total quantity of discharge, but its deviation
from the logarithmic line of simple electro-magnetic dis-

charge, would give the means of determining the charac-
teristic of magnetization in the iron.

Of far lesser importance than the seleci-ion of the prac-

tical inductance unit, but still well worthy of separate

consideration, is the selection of appropriate symbols to

represent the unit briefly. It might perhaps be advanta-
geous to represent the h.nry by a capital H, and the milli-

MILES, FOR DIFFERENT DIAMETERS,

Elevation Above Ground Elevation Above Ground Elevation Above Ground Elevation Above Ground
400 cms or 13.1 feet. 700 cms or 23 feet. 1,000 cms or 32.8 feet. 1,300 cms or 42.7 feet.

MiUihenrys or MiUihenrys or MiUihenrys or MiUihenrys or

Centimetre. Inches.

!

Myriameties. Myriameters. Myriametres. Myriametres.

Per Kilo-
meter.

Per Mile.
Per Kilo-
meter.

2.109

Per Mile.
Per Kilo-
meter.

2 170

Per Mile.

3-49.? ,

Per Kilo-
meter.

Per Mile.

O.IO C.039 1.986 3. 96 3 ..TO 2.222 3.576
0.20 0.079 ..SjS 2.974 I 960

1.S7S
3154 2.031 3.268 2.083 3-352

0.30 o.iiS 1.76") 2.S42 3.022 r.950 3. US 2.002 3.222

0,40 0..5S 1.709 2.750 2.93" 1.892 3 045 '.945 3- 130

0.50 0.197 ..664 2.678 1.77S 2.858 1.847 2.973
;

1.900 3.05S
0.60 0. 2.36 1.62S 1.740 2 800 ' 1.8T1 2.914

,

I.S63 2.998
70 0.276 i.59'> 2.5'<) 1.709 2.750 ..7S0 2.865 1.833 2.950

o.So 0.31.? 1.S70 2.527 2.706 1.754 2.823 I.8o6 2.Q06

0.90 0-.554 I.S47 2.4S9 1. 659 2 069 1.730 2.785 .783 2.870
1. 00 0.394 1.526 2.456 ..683 2.6.15 ' 1.709 2.750 1 1.76. 2.834

denser it is the reverse. In a great many practical in-

stances the electro-magnet and the condenser are used to

annul each other's influence.

The time-constant of an inductance circuit is generally

small for the reason that a coil of large inductance

has generally many turns and therefore high re-

sistance, so that the ultimate ratio of the henrys

to the ohms is not large. For examp'e, the time-con-

stant of a Bell telephone, considered in itself or on short

circuit, is from the measurement above described, about

o og-9-75 or 0.C012 second, and therefore a steady e. m. f.

of say. two volts, impressed directly upon such a tele-

phone would produce in this interval of time 63. 2;^ of

2/75 ampere, namely 169 milliamperes. By adding

inductanceless resistance to the circuit, however, and

raising the e. m. f. proportionately, the time constant

would be lessened, and the arrival of current acceleated.

Strictly speaking this reasoning is inaccurate, since the

telephone coil surrounds iron, but with the small currents

usually employed, the iron probably does not greatly in-

fluence the anival curve. In the case of dynamo field

magnets, and large ironclad inductances generally, the

divergence of the arrival curve from that of a correspond-

ing simple electro-magnetic circuit is considerable.

There are several methods by which self and mutual

inductance can be measured, the selection depending on

the magnitude to be determined and its nature. The

Ayrton and Perry secohmmeter or double revolving com-

mutator is perhaps the most generally useful. It may be

employed in connection witti ^ standard condenser, a

standard inductance, or apparent change of resistance

with speed. Being used in the Wheatstone bridge, the

currents it can alternate are necessarily limited in strength.

For small inductances, ''say less than one tenth of a

millihenry, the method of Professor Hughes*^ or its

modification by Lord Rayleigh is probably best suited,

using two coils of mutual inductance and a telephone as

the observing instrument.

The inductance coils are usually in the form of two

concentric rings, the inner being capable of rotation

about the common vertical. The mutual inductance of

such a pair of coils is a complex function of the dimen-

sions and the angle between the planes at which the coils

may be set. It is tisual to calibrate the instrument by

separate measurements- of the inductance at different

angles. A simpler arrangement, however, for mutual in-

ductance is a short solenoid in the bridge circuit super-

posed coaxially upon a long solenoid in the battery circuit

Adjustment to silence in the telepbone for interrupted

currents is then made by including in the bridge circuit a

greater or less number of turns in the outer solenoid.

The mutual inductance is then very nearly proportional to

the number of turns so included, and by suitable pro-

portions in construction, the accuracy can be carried as

far as the telephone for the receiver will permit.

For the measurement of inductance in coils on iron

machinery, the ballistic galvanometer is frequently em-

ployed, either by the method of discharge for self-induct-

ances, or induced quantity with mutual inductances.

Mutual inductances connected by closed iron circuits

present no difficulty when great accuracy is not required,

since, as already observed, the self-inductances are calcul-

Joamal of Institution of Electrical Engineers, London Journal,

January, i?S6,
,, - . v

10 For another method of measuring small inductances wiih an

alternating current, see an article by C. Steinmetz in the "Electrical

Engineer" Vol. X. Kos. 130, 131. November, 1S90.

henry by the plain letter h. This notation would enable
such an inductance as 50 henrys to be written as 50 H,
and'50 millihenrys as 50 h. The microhenry occurs so

seldom that it would probably not need a symbol.
All measurements of precision should employ true ohms

and not legal ohms in the computations. The best exist-

ing value of the true ohm is 1.0028 legal ohms.'-

The correction is practically so small that it can best

be carried out by altering the nominal standard tempera-
ture of the resistance coils adopted. These temperatures
should be increased by 9.

4^0 for platinum-silver, 6 5^0

for German silver, and 13. 5^0 for platinoid. Thus a re-

sistance box with platinum coils standirdized for legal

ohms (of 106 o cms) at 15 C would give true ohms of

106.3 cms at 24.4°C as the best approximation, and this

would be the standard temperature of the box for use in

precise measurements of inductance.

Storage Battery Traction.

Pedro G Salom, secretary of the Consolidated Electric

S orage Battery company, has written a communication to

the Pniladelphia Evcnhv^ Te!ci;raph in reference to stor-

age battery traction. Among the advantages of the stor-

age battery system he finds the following:

"First. It is admitted thst a storage battery car will

run well even under unfavorable and difficult conditions.
' Second. That the mechanical construction from the

motor to the wheels is practically the same (and can be

made, f desired, exactly the same) as the now generally

admitted successful overhead system
"Third. This being the case, if it can be shown that a

certain weight of battery, at a given price, can propel a car

a given number of miles, and that the cost for battery

in doirg this work does not exceed a certain maximum
fixed price, which, together with the other operating ex-

penses, is less than the cost per car mile with horses, then

it must be evident to the dullest comprehension that there

is a field for storage battery traction."

He also makes this statement: "We are now prepared

to prove, and to guarantee under proper conditions, tbat

the cost per car mile for renewals shall not exceed a cer-

tain maximum rate per mile based on the amount of work
required for any given installation."

American Institute of Electrical Engi-
neers.

At the regular morthly meeting of the Council of the

American Institute of E'ectrical Engineers, held Decem
ber 15 at New York, the following associate members were

elected

:

P H. Alexander, New York City; Charles E. Dressier,

New York City; E. L. French, Manchester, Conn; Arthur

Handey, Dublin, Ireland; George Mayer, New York City;

Wm. F. Murphy, Spaitanburg, S. C.;F. B. H. Paine,

New York City, Chas. Lane Poor, New York City; Samuel

Sheldon, A. M. Ph. D., Brooklyn, N. Y ;
Wilfred J. Spru-

son, Sydney, Australia; M. C. Sullivan, New York City;

John Waring, Manchester, Conn.
At the same meeting the following associate members

were transferred to full membership, their applications

ilPhil. Mag: Feb iSSg. Dr. Sumpner.
l^Reportof the committeeon Electrical Standards read before

the British Association, Si-ptcmber, 1890. See the London Elec-

trician of Sept. 26thi 1890.

having been approved by the board of examiners at its

meeting held December 3:
Harold Binney, New York, N. Y.; William Herbert

Donner, Lynn, Mass.; Reginald A. Fessenden, Newark,
N. J.; Dr. Cary T, Hutchinson, New York, Dr. Frederick
A. C. Perrine, Trenton, N. J.; Herbert Laws Webb, New
York; Townsend Wolcott. Brooklyn, N. Y.

CORRESPONDENCE.

New York Notes.
New York Dec. 20.—The subway contracts have been

rather thoroughly discussed during the week and the courts

have had them under consideration. It is still uncertain

whether this remarkable city government is able to settle

the disputes and compel the fulfilment of the law of 1S84

which requires that all light wires in cities having a popu-

lation of over 500,0:0 be placed underneath the streets and

avenues. The Board of Electrical Control has failed to

provide proper subways, and it is hard to tell just what its

last resolution will accomplish. At the last meeting a reso-

lution with an '.-xtended preamble was adopted, stating that

the contract with the Consolidated Telegraph & Electrical

Subway company had become ineffectual and providing,

that new contracts with this corporation, and in additition

with the Empire City Subway company, ' be made, exe-

cuted and delivered by this board."

Following the resolution of the board, the injunction

suit restraining it from making any contract with the Em-
pire City Subway company came up for argument. Through

an agreement between the electric lighting companies and

the city, it has been arranged that all the bids for electric

lighting shall come within 40 cents, but the formal steps in

the matter will not be taken until the new bids of the elec-

tric companies are opened December 24. It looks as if

electricity would again take the place of gas in the districts

where the subways are laid, and something of the old bril-

liancy at night will be re-establsbed in the streets which

have for months been in almost total darkness.

The formal opening of the Amsterdam electric railway

occurred to day at ten o'clock In the absence of E. H.

Johnson, president, J. II. McClement, vice-president of

the company whi^h installed and owns the railway, was on

hand to take the initiative and turn on the current. Five

cars were ready to start off with and the Amsterdam pub-

lic is proud of its latest enterprise. The adoption cf elec-

tric traction in the small towns throughout the country in

many instances can be traced to the efforts of such pioneer

electrical personages as E, H. Johnson and J. H. McCle-

ment.

The preliminary injunction obtained by Neil Burgess

against a theatrical manager for using a contrivance simi-

lar to that used in his production of the 'County Fair,'' in

which by a combination of electrical and mechanical ma-

chinery the illusion of a horse race is produced, has been

sustained in the United States Circuit Court, Judge Colt

said, "Without entering into a detailed discussion of these

priorstage devices, this can be said, that no one before

the comp'ainant ever constructed an apparatus to produce

the effect of a horse race upon the stage."

President Seth Low of Columbia College announces in a

circular letter that the following course of evening lectures

on "Practical Electricity," fully illustrated by experiments,

will be given at Columbia Caliege by Francis B. Crocker,

E. M., and Michael Papin, Ph D., the instructors in elec-

trical engineering, on successive Thursdays, at S o'clock,

commencing January 15. General principles of electricity,

showing the principal ways of producing it and effects pro-

duced by it; electro-magnetism; electrical units and ways

of measuring electricity; dynamo electric machines; electric

motors and transmission of pjwer; electric lamps; alternat-

ing current electricity; the telegraph; the telephone; storage

batteries: These lectures are intended to give a reasona-

bly intelligent idea to professional and business men of the

most important practical applications of electricity. The

feeforthe course has b^en fixed at %\o payable in advance.

Persons desiring to avail of this opportunity must register

their names in the president's office on or before January

10 and pay the fee at the time of registration. Should

the number of applicants exceed the accommodations of

the lecture room, preference will be given to those who reg-

ister earliest. Tickets will not be issued to a greater num-

ber than can be accommodated with seats. It will not be

possible to obtiin admission to single lectures or to a part

of the course at a reduced fee.

A lecture on "Electrical Units of the Present and Fu-

ture," was given before the New York Electric Club, by

Prof. Francis B Crocker of Columbia College last Thurs-

day. Changes in the dues were also decided upon, active

members to pay $40 a year and associate members $20,

Life membership in the club costs ^500, and about twenty

have qualified, including F. W. Roebling, Thomas A.
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Edison. Theo. X. Vail, Gen. O. E. Madden and E. T.

Gilliland.

The American Bell Telephone company and the Metro-

politan Telephone & Telegraph company entered a com-

plaint in the I'nited Slates Circuit Court this morning
against John J. McAdams and Richard K. Uuane. who
they claim are infringing the patent of Alexander Graham
Bell obtained in I S76 for the Bell telephone. The com-

plainants aver that the men named are using a telephone

other than the Bell, and that it is an infringement of the

patent which they now hold. They ask that the new tele-

phones be delivered up. and that Messrs. McAdams and

Duine be restriined by an injunction from using or sell-

ing them any more, and that all the prollt which they have

made from them be given up to the complainants.

\V. II. 'I'.

Minneapolis, Minn.
Minneapolis, Dec. 20 —An interesting bit of litigation

has Just been terminated by a decision of Judge Young in

the case of the city of Minneapolis against the Brush Elec-

tric company. The suit w^as brought on the bond of the

Brush company to recover f 2. 100 collected by the Minne-

apolis Gas Light company for loo street lamps nin several

months in the district lighted by the Bridge Square electric

light mast. At the time the city made the contract with

the gas company, arrangements were made for shutting off

certain lights at its option, b'ut when the electric light con-

tract was entered into with the Brush CDmpany, the Gas

company continued the light in question, collecting the

money therefor until they were prevented by an order from

the court. The court allowed the Gas company pay for

the time the light ran and the city's suit against the Brush

company was to recover the amount thus paid. The Brush

company wins by the decision.

Thirty thousand dollars' worth of stock in the Medicine

Lake & Golden \alley Electric railway has been subscribed

and the remainder of the f 50,000 issued will be taken

within a short time The projectors are engaged in the

work preliminary to commencing the consti-uction of the

line early in the spring. A meeting of the subscribers will

be held this evening, at which it is expected the organiza-

tion of the company will be perfected.

George G. Snith of St. Albans. Vt., assisted by J. M.

Leonard, of Leonard & Izard, electricians of this city, on

Tuesday made a successful test of a new electric fire alarm

invented and patented by the former gentleman in 1887.

The contrivance had never before been subjected lo a prac

tical test, but worked successrully. The alarm is operated

on the thermometer principle, thermostats fusible at 125

degrees l*"ahr. being suspended from the cornices of the

rooms it is designed to protect, connected with electric

wires. When the heat reaches the point named the melt-

ing of the thermostat causes a weight attached to it to fall.

The circuit connecting with two alarm gongs, one in the

house and the other at fire department headquarters, is

closed. The same current registers the number of the

house, street and fire division at thi fire station. In the

same manner the ro^m in the house where the fire is at

work is designated at any point desired on the outside of

the building By the action of tw:) balance relays, one of

too ohms, and one of 5 ohms resistance, wherever the cur-

rent becomes grounded or broken, bells attached to the

gongs at the house and fire department headquarters are

set ringing and do not slop until the fault is remedied

The inventor estimates the cost of placing his system in

each house furnlshinjjall rooms necessary, at $2,500 per

mile of distance covered

A petition to the Minneapolis Street Railway company

asking that a line bz constructed to Fort Snelling, was

presented to the city council at its last meeting and fi'ed

as adopted, and an order to this effect will follow in due

course of time. Such a line ought to do a good business.

An enterprise of more popular interest and importance is

also under consideration, this being no less than the build-

ing of a line from Minneapolis to Lake Minnetonka, reach-

ing all the hotels at that beautiful resort. The immense

patronage enjoyed by the new inter-urban line has stimu-

lated a great variety of new projects, not all of which will

be realized; but the two herein mentioned are reasonably

certain to be carried out.

A St. Baul car on the inter-urban line collided with an

express wagon on Washington avenue in this city Tuesday,

completely demolishing it. This is the first accident of

any description that has occurred on that line since its

opening.

There was an interesting debate in the Minneapolis city

council at its last meeting which resulted in the adoption

of a resolution designed to limit the speed of ail trafi'ic,

electric and steam, to six miles an hour within the city

limits. The resolution instructed the committee on rail-

ways to draft an ordinance to that effect, and also stipulat-

ed that an electric car must be brought to a standstill

within ten feet of any car on the opposite track which is

receiving ordischarging passengers. The latter proposi-

tion is the result of the death of the young son of Gen.

Ilahn. who was killed by a First avenue car, which struck

him as he alighted from one standing at a ftreet crossing.

The p'ant of the (irand Forks Light cV Power company
at Grand Forks. N. D., was considerably damaged by fire

Dec 16, the principal injury being to the engine and dy-

namos. Spontaneous combustion was the cause.

J. A. Holman of the Northwest Thomson-Houston Elec-

tric company of St. Paul, delivered an intere-ling and in-

sTuctive lecture on electricity, before the Brotherhood of

Locomotive Engineers at an opening meeting in that city.

He confined himself principally to the discussion of elec-

trical machinery.

.\ mortgage for ^100,000, given in 1SS6 by the Duluth

Street Railway company to the Farmers' Loan .S; Trust

company of New York, has been paid and released. This

company is now in good shape to undertake its proposed

electric con.<itruc;ion next season. N. O. F.

Milwaukee, Wis.

Mn.WAUKKK, Dec 20.— Ihe big Pabst brewery is more
than half a mile away from any railway and hence is put to

a great deal of expense in teaming its supplies from the

freight sheds and hauling its product to the boats and
trains. In the spring an electric railway will be built from

the brewery to the railroad tracks at Third street, from

which point most of the shipping is done. The brewery

is located on Ninth street, between Poplar and Prairie

streets. The line will run along Poplar street most of the

distance. All the loading and unloading of cars will be

done at the brewery after the road is completed, and it is

estimated that the saving will be great. The Pabst com
pany intend to put in a very large electric plant, which will

furnish power to run the cars and provide lights for the

brewery. The company will soon apply to the common
council for the necessary franchise. C.

Cleveland, O.

Cleveland, Dec. 20,—The Brush Electric company

has recently adopted for its dynamo bearings and frames

the new alloy made by the Cowles Electric Smelting iS;

Aluminum company, called silver bronze.

The Central avenue motor line is now in operation. A
branch will soon be built on Mayfield street.

The Buckeye P^lectric company has perfected its incan-

descent lamp. A new material for filament is used.

Manager O'Neil of the Electric Supply and Manufact-

uring company is devoting his time to his highway safety

signal, several of which are now in use in the Rockies.

The Cleveland Construction company, formerly repre-

senting the Sprague company, has secured the local

agency for the Wenstrom dynamos and motors.

A corporation called the Woodland Electric company is

erecting an electric light plant and will subsist by furnish

ing stores on the outer portion of Woodland avenue and

neighborhood with light.

The District Telegraph company has established branches

all over the city proper, and has thereby increased its busi-

ness very considerably.

The assets of the defunct Electric Novelty Manufactur-

ing company of Cincinnati have been sold at auction.

The Time Electric company has secured a patent on its

electric call, lighting and alarm system, and is hard at

work to keep up with orders. R,

Pittsburg, Pa.

PiTTsiiURn, Pa., Dec. 19.—According to the authority

of the local signal service bureau this city has just gone

through one of the heaviest and severest snowstorms of

this century.

The storm was particularly destructive to the electric

wires, and the damage done in that direction is not easy to

be estimated. One thing, however, redounds very credit-

ably upon the companies that string their wires along the

streets, and that is the fact that they had taken great pre-

cautions to meet the storm and thus prevent any fatal

accidents. The result has been that only two horses were

killed, which is certainly incomparably small, if it is taken

into consideration, that there are two local electric light com-

panies with a capacity of 100,odd lights in this city

besides the overhead wires of several electric street car

companies and the wires of the Telegraph ^4: Telephone

company. All the wires with few exceptions are overhead,

strung on poles along the streets.

The damage to the Western Union Telegraph system

was rather severe, the estimated amount being .^30,000.

One hundred linemen are now employed in fixing up the

wires and replacing the poles that were broken on account

of the heavy strain caused by the weight of the snow upon
the wires.

The Central District Printing and Telephone company
had one thousand, out of a total of three thousand five

hundred wires, down.

The Allegheny County Light company suffered, how-
ever, hardly anything, in spite of the fact that it is one of
the largest electric lighting plants in the country. The
management is now congratulating itself because
it uses nothing but the best and strongest insulated
wires, which, although they cost more in the beginning
still are cheapest in the end.

The Pleasant Yalley Electric Street Railway company
and the Second Avenue Electric Line are both in bad
shape. Owing to the breaking of a number of telegraph
po'es the wires got all tangled up, and in addition to the
slush and snow on the heavy grades, of which there are
many, both in Pittsburg and Allegheny, traffic was con-
siderably impa-red, However, they made every effort to
surmount the trouble, and the companies have been more
successful than it was firsr supposed they could be, con-
sidering the great amount of snow. Twenty-six inches fell

in less than foity hours.

But the storm did not only do damage in this city, the
electric wires in all the towns of Western Pennsylvania
were damaged more or less. In G.-eensburg business had
to be suspended on account of the totally disabled condi-
tion of the telegraph and telephone wires.

As usual the cry is now heard again from all directions,

that the wires ought to be underground, and the finance

committeeof the Pittsburg council will ask the city at the
next meeting for the appropriation of$20,003 to put all the
police telephone and fire alarm service underground. All

the city officials are in favor of this plan of putting the
city's wires underground first, because they will be more
than ever justified in compelling other corporations using
electr.c wires, to put theirs underground also.

Thomas A Edison and the McKeesport Electric Light
company were refused a mandamus in the Pittsburg court
yesterday by Judge Ewing against a minority of stockhold-

ers in the company, who refused to call a meeting for the

election of officers.

Judge Simonton rendered a decision yesterday at Harris-
burg, Pa., in which he held that electric light companies
are not manufacturing corporations, and consequently are

liable to a tax on their capital stock. The commonwealth
of Pennsylvania was the plaintiff, and the Brush Electric

Light company of Philadelphia was the defendant. The
company maintained that it was not only exempt from tax-

ation, but that the revenue act of iS8g was unconstitutional,

because of alleged inequality and lack of uniformity.

Evidence was offered, showing the taxes paid by a large

list of companies and showing that many which paid divi-

dends of less than 6 per cent, were required to pay heavier

taxes than those which paid larger dividends, owing to the

fact that the law requires an appraisement of the stock if

the dividend is less than 6 per cent., but if it pays 6 per

cent, the tax is on the par value. The capital stock of
some companies is worth more than par, although their

dividends are worth less than 6 per cent.

O.ie company named in the list paid tax on an appraise

ment several times greater than par, although it paid no
dividends whatever. A third point of minor importance

was that stock invested in patent rights granteJ by the

United States is not ta.xable. This point was decided in

favor of the defendant, which was represented by

Morgan uS: Lewis of Philadelphia and M. E. Olm-
stead of Harrisburg. Upon the other points, however,

the commonwealth wins. On the subject of exemption

Judge Simonton says: "It is never to be presumed that

the legislature intended to lay unequal burdens upon thg

people, and therefore, if a corporation claims exemption

from the ordinary burdens of taxation, which at present

bears so heavily upon the mass of the people, it must be able

to show that the legislature elected by the people has con-

ferred this exemption upon it by unmistakable terms. Cor-

porations to which defendant belongs do not come within

the policy of the legislature in exempting manufacturing

corporations."

But what is still more important to the commonwealth is

the sustaining by the court of the constitutionality of the

tax on capital stock under the twenty-first section of the

revenue act of June i. 1889. After enumerating the

numerous constitutional objections raised by that section,

and declining to sustain them, the judge affirmed the

validity of the tax, which, as shown by the auditor-gen-

eral's report, amounted for the year ended Nov. 30, 1890,

to almost one million dollars, all of which would have ap-
peared to have been illegally collected had this decision
been otherwise. The opinion just filed directs judgment
to be entered in favor of the state. The case is to be made
a test case and it will be taken to the Supreme Court,

E. H. H.
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Denver, Col.

Denver, Colo , Dec. 20.—That it costs money to light

the city of Denver 15 evideat froai the estimate for iSgi,

submitted to Mayor Londoner last week by M Jarecki,

light inspector. The number of lights in the estimate pro-

vides for more lamps than are at present in use in the city,

but Mr. Jarecki says there should be Soo arc lights instead

of 600 which he asks for. His estimate of the number actual-

ly needed for the year and the approximate cost is as fol-

lows:

6c'o all nightarc lights at $120 per year $ 72,000
1,600 incandescent lights at $26 41,600

46 tower arcs at S316 per year 9)93^^

Various departments (inside) S,ooo
Inspector's salary 1,800

Total expense liaht department 5mo 3.0

The inspector remarks that as all the lights will not be

installed until some time after January i, ii;i20,ooo will be

ample for the year's expenses.

The city is at present lighted by seven towers of six arc

lights each, one tower of four arcs, I74arclights on streets

and bridges, besides a large number of incmdescents, so it

can be seen that the service will be largely increased. The

cost of street lighting for October, the heaviest in the his-

tory of the city, was $6,3gS S3.

The South Denver Electric Light company is negotiat-

ing for the necessary dynamos and other machi nery for

lighting that tovn. Thi service wi 1 be put in immediate-

ly and will be largely increased in the spring.

The formation of a new electric light company by a

union of the Western Electrical Construction company and

the Denver Consolidated company is alleged to be assum-

ing definite shape, though officers of both companies are

very reticent regarding the matter.

The sale of the University Park Electric road to the

Denver Tramway company for a consideration of $32 000

is reported. It will be run in connection with the Tram-

way company's present line. The University Park com-

pany operated about four miles of suburban road in the

southern part of the city.

Articles of incorporation for the Denver, Lakewood &
Golden Electric Railway company with a capital stock of

$Soo,ooo, have been filed. The company will build a line

from this city to Golden, a distance of about nine miles.

Several hundred men have been at work on the proposed

road for two weeks.

The Berkeley motor line, a suburban road running five

miles northwest through the town of Highlands, has re-

cently been purchased by the Denver Tramway company,

and will be transformed into an electric line at an esti-

mated cost of ^150,000.

Samuel Lesera, a Denver man, has jnst secured the ex-

clusive franchise for an electric street railway system in the

city of Mexico. He was working in the interest of an

American-Mexican company in opposition to an English

syndicate. The equipments of the road will be secured in

the United States, the cars being built in this city Mexi-

can capitalists own one fourth of the stock in the new com-

pany, the balance being owned here. C. W. C.

Nashville, Tenn.
Nashville, December 18. — Owing to the delay in the

construction of a bridge and its approaches over the line of

the Nashville & Chattanooga railway, the Citizens Rapid

Transit company has not yet been able to run cars through

to the terminus of its line. A large force has been at work

day and night for two weeks, and the road will soon be

completed.

The engine of the electric light plant at Columbia,

Tenn., owing to an accident to the governor, ran away last

week. The fly wheel burst and wrecked the building bad-

ly, some of the pieces landing 200 yards away. The man-

agement telegraphed for machinists and for new machinery

and the damage will be repaired at once. B.

Louisville, Ky.

Louisville, December iS.—The Postal Telegraph com-

pany will soon have the right of way through the streets of

this city. Councilman Lyons, however, who was mayor

in Mayor Jacob's absence last summer, offered an amend-

ment, to the effect that the city should have the power to

take away the grant if the line becomes noncompeling.

Philip Cook, who is to be the local manager of the com-

pany, said that he expected to begin business here some

time this month.

The Consolidated Railway lines are finding it difficult

to secure motor cars, on account of the delays at the fac-

tories. The Consolidated Lines have also been troubled

with other delays, and, in consequence, the officers an-

nounce that the remaining lines on which electricity in-

stead of horse-power will be used, can not be changed

now until next Aprilor May. On Market, Second, Fourth,

Eighteenth, Shelby, and other streets, poles have already

been put up and the ground wires are down along the

tracks. The building of the two power houses has also

been delayed. One house is to be located at Logan and

Campbell streets and the other at Seventh and Hill. The
former will b2 used for the ^larket street lines and the

other for east and west line;. The latter will supply cur-

rent for the Fourth, Second and other north and south

lines. Each of the power houses will have from 1,200 to

1,500 horse power.

A large number of men are still engaged in construction

work. J. W. L.

THE ELECTRIC LIGHT.
The Western Electric company of Chicago, has a con-

tract for the erection of the electric light plant at Ashville,

Ala.

The Rochester, N. Y., Electric Light company has en-

larged the capacity of its station by the addition of two 50-
light arc machines.

East Tawas, Mich., is advertising for bids forstreet and
commercial lighting by electricity. Bids will be received
until December 31st.

Mansfield, Pa., is one of the latest towns in Western
Pennsylvania to operate a central station plant of electric

lighting. The VVestinghouse alternating current system
will be installed in the plant.

The Albion Electric company, of Albion, N. Y., where
an eUctr'c light plant of five hundred lights has been op-
erated about a year, is now compelled to increase its ca-

pacity The central station is operating the Westinghouse
alternating current system and the Westinghouse company,
of Pittsburg, Pa., has received an order for apparatus of

750 lights' capacity, which will be immediately installed at

the Albion plant.

The Windsor Locks, Ct.j Electric Light company com-
menced operations last spring with a 500 light dynamo of

the Westinghouse alternating current system; since then
the capacity of the plant has been increased twice, and to-

day the company is able to furnish more than four times
the amount of lights of its original capacity. The West-
inghouse Electric & Manufacturing company is now en-

gaged with the installation of a 750 light alternating cur-

rent dynamo.

The isolated lighting department of the Thomson-Hous-
ton Electric company, has sold to the National Distilling

company, Milwaukee. Wis., a 100 light incandescent plant,

to the St. Louis Railroad company of St Louis, Mo., a

plant of 200 lights for the cable power house, located at

Broadway and Lemi streets. A few days ago there was
sold to the same company a 400 light plant which is now
being installed at another power station located at Broad-
way and Sillsbury streets

The House of Delegates of St. Louis has three ordi-

nances for underground conduits under consideration.

The Bell ordinance was amended by council so as to re-

quire the company to give ihe city all the telephone serv-

ices needed free of charge, and also pay into the city treas

ury 5 per cent, of its gross receipts. The St. Louis Conduit
company's measure is a far better one from the standpoint
of the projectors, and the St. Louis subway, the Dorsett

bill, is an amendment of the one under which a mile of

conduit was constructed more than a year ago. The pro-

gram is nov/ to pass all three bills in the House. It will

then be a question of money and management which of the

enterprises gets control of the wire-carrying business in St.

Louis The three bills referred to have been kept in a
pigeon hole by the House Committee on Public Improve-
ments for six months notwithstanding the expressed

anxiety of the Board of Public Improvements and
the mayor to have them disposed of. The Chief

of the fire department and the Superintendent of fire

alarm telegraph have also earnestly advocated the disposal

of the electric wires in the manner indicated, it now lies

solely within the power of the Municipal Assembly to grant

the desired legislation.

THE ELECTRIC MOTOR.
The East Chattanooga Land company will build an elec-

tric street railway.

The Capital Railroad company has been formed at At
lanta, Ga., to build electiic street railroads

The Prouty Street Car Motor company of Chicago has

been incorporated to manufacture motors and establish mo
tor streetcar lines; capital stock. $300,000; incorporators,

Enoch Prouty, J. L. Francis and W. S. Gooding.

The Citizens' Traction company, of Pittsburg, Pa., a
street car corporation which operates about seven miles of

cable lines in that city, has decided to extend one branch
of its line from Butler street to Sharpsburg, for a distance

of three miles. This extension will be operated by the

electric overhead wire system. The contract for the equip-

ment of the cars with motors has been awarded to the

Westinghouse Electric & Manufacturing company. As the

power house will not be completed for some time yet, the

road will not go into operation until spring.

The Metropolitan Street Railroad company of Washing-
ton, D. C, has decided to substitute electricity for horse

power. The new system will be used on all lines of the

company which extend from one end of the city to the

other. This important change of power was decided upon
at a meeting of stockholders held December 7th, and the

directors have been instructed to take steps at once to raise

the money, not to exceed 1^500,000, to put the new system

into operation. The motive power is lo be furnished by
storage batteries.

Personal Mention.
General E. H Eroadhead of the Wisconsin Telephone

company, Milwaukee, died Sunday, Dec. 14.

Chas. L. Harding, of the Harding Electric Railway
company, president, of Atlantic, la., was in Chicago last

week.

A dispatchfrom Ludington, Mich., Dec. 16, says: N.
C. Griffis. manager of the telephone exchange, started
about 5 V. M. to cross Pere Marquette lake to Buttersville,

and not returning, search was instituted. His tools and
hat were found near a hole in the ice.

Business Mention.
The Thomson-Houston Electric company of Boston, is

reported as having secured a site for an electric light and
power plant in Chattanooga, Tenn.

The Electric Merchandise company, of 11 Adams street
Chicago, has ju^t issued an illustrated circular calling at-

tention to several of its most popular specialties, including
the Stevens gravity switch, fuse box, Mason lightning ar-

rester, etc.

H R. Hixoo, well-known throughout the West as buyer
for the Great Western Electric Supply company, has re-
turned to Chicago after a month's trip to Philadelphia and
vicinity. He is again associated with George Cutter, 333
the Rookery.

Frederick Sargent, consulting and contracting engineer,
has accepted the Western agency for the Macintosh & Sey-
mour engines. Mr. Sargent's office is in the Owings'
Building, Chicago. His experience in electrical work will

prove valuable to him in his new line.

The Electrical Supply company, 171 Randolph street,

Chicago, has introduced a new low-resistance bell, which
it is claimed combines all the virtues of its class. It is

made both in wood and iron box form, is handsomely
finished externally and of exceptionally good workmanship
throughout.

The Crosby Electric company of New York announces
that it has been awarded medals of superiority, being the
highest given, for its Crosby dry battery, Hussey blue-
stone battery, the Eclipse battery and the Duplex battery,

at the recent fair of the American Institute, held in New
York, November, 1S90.

Partrick & Carter have removed to more spacious quar-
ters at 125 South Second street, Philadelphia. The firm

will have in its new pi ice of business more than 20,000
square feet of floor space to be used as factory and store

rooms. The working force will be increased, and new
machinery will be added.

The Columbia Incandescent Lamp company of St.

Louis, has issued a catalogue illustrating the incandescent
lamp manufactured by that company. These lamps are
made to fit all sockets. The company announces that it

makes a specialty of street railway lamps in which the
filament is so mounted as to prevent mechanical injury

from vibration.

The Electrical Supply company of 171 Randolph street,

Chicago, III., recently received the following dispatch:

"How soon could you ship no miles No. 6 Shield brand
wire?" The single word "To-day," was sent in reply.

The order was received and before 5 o'clock in the after-

noon three cars loaded with the 55,000 pounds of Shield

brand were ready to start westward.

The Elektron Manufacturing company of Brooklyn, N.
Y., has recently sold to Messrs. Warfel iS; Geist, of Lancas-
ter, Pa., 30 horse power in Perret electric motors. These
machines will be supplied with current by the Edison Elec-
tric Illuminating company of Lancaster, and will furnish
power for all the machinery in the large brick building re-

cently completed by Messrs. Warfel & Geist. including

large Hoe presses for printing the daily and weekly AVw
/Lf-a. as well as all the job presses, which go to make up
one of the best and largest printing establishmtnts in the
state. Messrs. Warfel & Geist after a thorough investi-

gation and a visit to Brooklyn and New York, where they
witnessed the motors in operation, placed their contract for

Perret machines. F. G. Ward, manager of the Atlantic &
Pacific Tea company of Minneapolis, writes to the Elek-
tron company as follows: "I am so well pleased with the
Perret motor in all respects that I will permit your people
to write anything they see fit over my name, providing it is

all in favor of the Perret."

R. T. White of Boston has just received a patent for his

form of Eureka rail chair. He says he proposes to insti-

tute suits against persons who have, as he alleges, infringed
the patent Mr. White recently received a letter from F.

G. L. Henderson, superintendent of the Newton Street

Railway company, in which the former's "Daisy" chair is

spoken of in high terms Mr. Henderson writes: "I will

say that we have recently laid in Newton and Walthara
five and one-half miles of track, more than three of which
are Uid on your chairs and since they have been in use
they have given perfect satisfaction. When laying track in

Newton we gave them a severe test by running a seventeen-
ton steamroller over our road bed, first filling it with
ten inches of crushed rock. We found no evidence of any
failure to hold this immense weight and consequently I

have full confidence, that if the material of which it is made
is kept up to the proper standard, your chair will do all

that you claim for it. I see no reason why it should not

meet with the approval of street railway managers who will

give it a trial, as its low price and durability are points
which ought surely to commend it to them."

The Shaw Electric Crane company has been organized
at Milwaukee to manufacture traveling cranes and other
lines of heavy electrical machinery. The company is capi-
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talized at $150,000. A. J. Shaw, under whose patents the

company will operate, has been building electric cranes at

Milwaukee three years. These cranes have been fully il-

lustrated and described in the Western Eleltrician.

The company will erect a new factory at Milwaukee, and

rxlend the business largely.

The Knapp Klectrical Works, Chicago, have just com-

pleted an order for 50,000 pieces of different kinds of por-

celain cut- outs, branch blocks and rosettes. The same

shipment was accompanied by 10.000 sockets. The com-
pany makes a specialty of these lines and is prepared to

furnish ihem promptly. It is also handling immense con-

signments of Grimshaw white core wire and Perkins lamps.

The demand for these goods has been so great that the

companv has been obliged to keep an immense stock on

hand to till orders promptly.

Chandler iS: Utllcfield, 40 Marine Building, Chica-

go, have been given the agency for Chicago and vicinity

for the Triumph Compound -Engine company of Cincin

nali Both members of this firm are young men, but by

their energy and integrity they have built up an enviable

reputation, and the Triumph people have made no mistake

in intrusting their interests to them. The engine repre-

sents a new form of construction, great claims being made
for its efficiency, economy and durability, and in the hands

of these gentlemen very targe s;des to the users of steam

in Chicago are looked for.

The Chicago Rawhide Manufacturing company is meet-

ing with great success in the sale of its celebrated rawhide

belting to the electric street railway and electric light in-

terests. For the running of a generator this belting is

claimed to be superior to all other makes. The company
is also manufacturing a rawhide pinion that has been

adapted as "standard" by nearly all of the electric stree*

railway systems in the United States, the object being to

reduce the noise coming from the rapidly moving parts to

a minimum. Many other advantages are claimed for this

gearing, and its reputation appears to be firmly estab-

lished.

J. E. Wilson with the Western Power Construction com-
pany, handling the Mcintosh vS; Seymour engine, has sev-

ered his connection with that company and has associatea

himself with W. B. Pearson & Co., representing the Ball

Kngine company, at 403 Home Insurance building. Chi-

cago. Mr. Wilson has been in the West but a short

time, but he has become well known to the trade which
wish him the success which he is sure to achieve in his

new departure. Mr. Wilson, previous to the formation of

the Western Power Construction company, was a partner

of the deceased H. A. Glasier, who was then representing

J . A. Grant & Co. of Boston.

The William D. Gibson company, 75 North Jefferson

street, Chicago, have just placed on the market a spring of

novel design, which is calculated to.meet manv of the ob-

jections offered by the electric street railway officials to the

old forms used for holding the trolley to its work, but

while intended particularly for this service, it will be

found very efficient in any place where only a limited space

is available. The coils of this spring are flattened so that

a greater number can be provided in a given space, and in

this manner, by the muliiplicalion of the coils, a much less

strain is placed on each particular coil, thus reducing the

danger from'breaking to a minimum. The Gibson com-
pany also manufacture a great variety of springs, of all

conceivable designs for other purposes, and report an ac-

tive demand for their specialties.

The board of directors of the Edison Electric Illuminat-

ing company, of New York, have declared a quarterly

dividend of I percent, payable Jan. i?. iSgi. In addi-

tion, the directors have declared a dividend of 5 percent,

on their capital stock, representing surplus earnings, paya-

ble in certificates convertible into stock at par whenever
the company shall increase their capital stock beyond the

present authorized amount, or redeemable in cash at par,

at the option of the company. Until so converted or re-

deemed, these certificates will bear interest at the same
rate, and payable at the same time, and in the same man-
ner, as dividends may be paid on the company's capital

hereafter. These dividends will accrue to stockholders of

record January 2. Convertible certificates will be deliv-

ered on and after Februarj' 2. Transfer books re open
January 21.

The Cowtes Smelting & Aluminum company has moved
its business office from Cleveland to Lockport, N. V.,

wherethe works are located. Eugene II. Covvles says the

company is convinced that its new method will materially

lessen the cost of placing the metal on the market. In the

course of an interview Mr. Cowles said: "It isour determi-

nation now to immediately prepare plans for a plant that

will enable us to sell the best grade of metal at not to ex-

ceed 50 cents per pound, and it is our ambition to have it

displayed by the car load at the coming exposition or great

World's Fair at Chicago. I feel confident that by perfect-

ly natural steps the price will fall lower and lower, as fast

as new plants can be built and the market adapts itself to

the absorption of large amounts of pure aluminum, until

eventually it will be selling at from f200 to $300 per ton.

At these figures it will be the cheapest metal in use, next

to iron and steel. When sold at 50 cents per pound it

will be in actual competition with copper at 17 cents per

pound."

The C. Si C. Electric Motor company of New York,
less than twelve months ago manufactured the first of its

blower and motor combinations with which most people
versed in electrical appliances are now familiar. This ap-

paratus was primarily designed for use in dynamo and en-

gine rooms of steamers and in other places where it is

essential to produce a rapid and thorough ventilation and
where the space is circumscribed. Owing to the extreme
compactness of the machine it may be placed in the small-

est room and proves a most powerful exhaust. The ap-

paratus was first used on the U. S. steamer "Baltimore,"
and Capt. Schley commanding that ship declared in a let-

ter to the C. vV C. company, that it gave "perfect satis-

faction." The installation on the "Baltimore" has been
followed by others on the "Chicago," "Charleston" and
"Petrel." and three more blower combinations are now
under construction by the C. & C. company for other new
cruisers. The Italian navy not to be left behind ordered
two of these blowers some few months agoand after giving

the apparatus a thorough test has recently through its

agents in Milan placed a further order with the C. Os; C.

company for nine including six of the No 7 or largest size

machines.

The Taylor Manufacturing company of Chambersburg,
Pa., report an increasing demand for the Beck automatic
engines, both for electrical and general power service. A
few of the recent sales are as follows: Six 10x10 inch cyl-

inder, 50-horse power aulomalic engines, through Cooke &
Co., of 22 Cortiandt street, New York, for the following

stea » ers of the Erie line : Bavonia, John King, Jay Gould.
Passiac. Erie and Delaware; also an Sixio engine to

Cooke & Co.: one 14^15 engine to the Ft. Scott. Kan..
Rapid Transit company, making the second engine sold

the company for operating its electric railway generator;

a lOQ-horse power complete steam plant forelectric railway

work to the Uniontown. Pa., Street Railway company;
one I IX12 engine to the Rosenheim company of Nashville,

Tenn ; two 11x12 engines with boilers, etc.. for the Char-
tiers Valley Electric Light company at Mansfield, Pa.;

two ro^xi2 engines with complete steamplant to the Thom-
son-Houston Electric Light company, for Bloomsburg.
Pa.; one 12^x15 engine to Miller & Sibley. Franklin, Pa.;

one 7x8 engina for the Allegheny County Work House,
Claremoot, Pa.; one 14^x18 engine to Burt Bro-.. Phila-

delphia, and one gV^xi.: engine to the Pulaski Iron com-
pany of Philadelphia; one qV^xi2 engine to the Millville,

N. J.. Schuyler Electric Light company; two loxio en-

gines for a large hotel now building in Cincinnati, O.

The Thomson Houston Electric company has prepared
at its Chicago office a tabulated statement comparing the

number of arc and incandescent lights of the Thomson-
Houston system with the number of lamps operated by the

other systems combined throughout the country. The total

number of stations in the country according to the pub-
lished reports is i,37g, of these 666 or 48 1-5 per cent, are

operating Thomson-Houston apparatus. There are 137.-

441 arc lamps in operation and 79,387 or 573^^'' per cent,

are claimed by the Thomson-Houston company. In the

incandescent field an excellent showing is also made. The
total number of incandescent lamps in use is 1,590.967 and
about 25 per cent, of these are of Thomson-Houston sys-

tem, or 398,555 According to the reports by states the

Thomson- Houston company's system is operated in every

central station in Tennessee and Montana, and the same
is true of the District of Columbia. The company has a
large percentage of the lights in these states also, 'n the

District of Columbia it has 85 per cent, of the arc lights,

Tennessee gi per cent, and in Montana over 70 per cent.

In the last named district g8 3 per cent of the incandes-

cent lights are claimed by the Thomson-Houston company
and 89.5 per cent, in Tennessee. In Nevada all the in-

candescent lights are those of the Thomson-Houston com-
pany and in South Carolina the same is true of both arc

and incandescent systems Massachusetts naturally makes
a good showing for the Thomson-Houston company. In

that state alone there are 9.938 arc lamps of the Thomson-
Houston type, while all the other systems have only 2,946.

That state has 132,910 incandescent lights, of which
70,350 are of the Thomson-Houston system.

Electrical Patents.

Issued Decemlh-r 16, i8qo.

;,6io. Station Indicator. Louis Casper, Chevenne,
Wyo.

1,617. Electric Arc Lamp. John E. Giles, Hazleton,

Pa.

The lamp is provided with main and shunt regu'at-

ing coils and a cut-out controlled by a magnet in the

main branch for completing the shunt or rupturing the

same, according as current flows or ceases in the main
branch.

1,623. Electric Trolley Switch and Trip. Richard C.

Hopson, Saginaw, Mich.

!,649. I^lectric Heater. Charles H. Talmage, Kansas
City, Mo.

1,654. Portable Electric Motor and Cloth-Cutting Ma-
chine. Elbert D. Weyburn, Chicago, III.

»,66i. Process of Desilverizing Lead by Electrolysis.

Turner D. Bottome, lloosick, N. Y.

J. 666. Bracket for Combined Electric and Gas Light-

ing. John Gunn, New York, N. Y.

2,668. Regulation of Electric Motors. Edwin W. Rice,

Jr., Lynn, Mass.

2,685. Electric Light Holder. Joseph B. Moore,
Minneapolis, Minn,

2,705. Electric Meter. Alexander W. Meston, St.

Louis, Mo.
The invention comprises a solenoid and its core, a

vibrating lever and a series of pendent weights ar

ranged in the path of the lever.

2.734. System of Telegraphic and Telephonic Ex-
change. John K. Smith, Neosho, Mo., and Wallace
Childs, Fort Smith, Ark.

The object of the invention is to furnish a system
(or telegraphs and telephones whereby connections

and disconnections may be made at the central office

by the operator at the local stations promptly, secretly

and automatically, thus entirely dispensing with help

at the central office.

442,744. Storage Battery Electric Car. John Stephenson,
New York. N. Y.

442,746. Pendent Cleat. Arthur R. Bush, Boston,
Alass.

442,797. Stage Apparatus. Neilson Burgess, Highlands,
N.J.

442,800. Reversing Key. Edward A. Colby, Newark,
N.J.

442,808. Telegraphy. Adolph G. Hummel, New York,
and Frank A. Graham, Brooklyn, N. Y.

442,816. Safely Device for Overhead Conductors. Rob-
ert A. Morgan, Jr., Boston, Mass.

442,843. Electrical Measuring Instrument. Edward
Weston, Newark, N. J.
The invention consists in the construction embody-

ing a fi.xed coil, and a movable coil suspended in the
field of force of said fixed coil by a filament, the ?aid

coils being electrically connected. On the establish-

ment of a current through the coils the movable coil is

deflected to an extent depending upon the difference

of potential existing between the terminals of the de-
vice, and the amount of deflection is indicated by a
needle moving over a suitable scale.

442,849. Automatic Recording Apparatus for Vehicles.

Josef Bellussich, Capo d'Istria, Austria-Hungary.

442 S56. Means for Reducing Inductive Disturbances in

Telephone Circuits. John J. Carty, New York, N.
Y.

442,368. Underground Conduit for Electric Conductors.
Josiah S. Du Bois, Camden, N. J.

442,870. Dynamo Electric Machine or Motor. Nathan
H, Edgerton, Philadelphia, Pa.

442.879. Metallic Thermometer. Henry J. Haight,New
York, N. V.

442.880. System for Indicating Thermometric Records.
Henry J. Haight, New York, N. Y.

442,8s t. Means for the Transmission of Meteorological
Indications. Henry [. Haight, New York, N. Y.

442.882. Multiple Circuit Closer. Henry J. Haight,
New York, N. Y.

442.883. Combined Electric Indicating and Telephone
System. Henry J. Haight, New York, N Y.

442.925. Ship's Course and Position Indicator. Theooh
ilu3 Tanner, Ponts de-Martel, and Ernst Lutz, 7.x-

rich, Switzerland.

442 932. Electric Cooking Apparatus. Ernest Abshagen,
Chicago, 111.

The first claim reads as follows:

"The electrical cooking apparatus consisting of a

closed vessel or receptacle filled with an oily fluid and
provided with suitable cooking compartments heated

by said fluid, and a resistance piece immersed in said

fluid and in circuit with a generator of electricity."

442,933. Electric Steam and Hot Water Generator. Ern-
est Abshagen. Chicago, III.

The last claim is given;

"The stove or other heater containing a body of

oil or oily fluid, and a picking of mineral wool, asbes-

tos, or similar material, in combination with a resist-

ance coil and its electrical connections for heating said

fluid."

442,954, Method of Welding Metals Electrically. Charles
L Coflin, Detroit, Mich.
The method consists in connecting each ar,icle with

one pole of a generator of electricity, making contact

between the ends to be welded and an electiical con-
ductor of equal or less resistance and passing a heating

current through said articles and said conductor.

442,956 Shut Off Device for Engines Thomas Conroy
and Lewis P. Fuhrman, Kansas City, Mo.

442,969. Portable Electric Lamp. Desmond G. Fitz

CJerald an 1 Arthur H Kou^h, London, England.

442,996. Electric Switch. John O'Brien, New York,

N. Y.

443,004 Trolley Line Switch. William M Ramsey, Al-
legheny, Pa .

443,005. Trollev Line Insulator. William M. Ramsey,
Allegheny, Pa.

443,019. Magnetic Shield for Electric Motors. Charles

J. Van Depoele, Chicago, III.

443.042. Magnetic Ore Separator. George S. Finney,

Chicago, III.

Claim one:

"A magnetic wheel for a separator, comprising a

series of electro-magnets having a common core and
having the poles extended from opposite ends of the

series crosswise of the plane of the wheel's circumfer-

ence and forming elements of its cylindrical surface."

443,043 Magnetic Separator. George S. Finney, Chica-

go, III.

443044. Magnetic Ore Separator. George S. Finney,

Chicago. III.

443,048. Method of Protecting Buildings from Lightning-

Nathaniel D. C. Hodges, Plainfield, N. J.

The method consists, first, in receiving the atmos-

pheric electricity as it collects in the neighborhood of

a building upon a conducting surface; second, in

diffusing said electricity upon a large surface of finely

divided badly conducting substance; third, scattering

said badly conducting substance and thus reducing

the charge, and lastly, in conducting the residue of

said charge to the ground.

443, 06S. ]'"lectric Cut-Out. David J. Cartwright, Boston,

and John S. Potter, Newton, Mass.

443,074. Electric Signaling Device for Moving Vehicles,

Otis J. Depp and Schuyler J. Munn, St, Louis, Mo.

443,081. Trolley Switch for l^lectric Railways. John
Jones, New York, N. V.
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EtrosaJE P. PSniiPS, Pjeaident. W. H. Sawyer, TSeo'y and Electrician.

AMEHICAir ELECTHICAL WOUKS,
PROVIDENCE, R. I.

Manufacturers of Patent Finished

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber Covered

Wire, Lead Encased Wire, Telephone and
Incandescent Cords.

FARADAY CABLES.
New York Office, 10 Cortlandt Street,

p. c, ACKjsBinAN, 4e«nt-

'

EuuENE 1''. ruiLLU's, Resident. John (Jarroll, Stc'y. Treasurer.

EUGENE F. PHILLIPS ELECTRICAL WORKS,
(LiniTEO.)

%t.ry? }St. Gabriel Locks, Montreal, Canada.

— MANUTACTUKERS OP —

ELECTRIC LIGHT WIRE,
Magnet Wire, Office and Annunciator Wire, Rubber

Covered Wire, Lead Encased Wire, Telephone

and Incandescent Cords.

FARADAY CABLES.
AU. SIZES

AND
QT3AI.ITIESMICA

For Electrical Purposes.

EUGENE MUNSELL& 00.,

218 Water St.,New Tork.

MAKE

Anything
IN BRA55

TuhmerBhass Works

4i;a5ali£ave

CHICAGO.

THE "CLARK" IXTIRE.
Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine,

In a letter from the Insfectob of the Boston Fire Underwriters' Union, nnder date of Majcb
?9, IS86, he says : "A Tlioroughly Keliable and Desirable Wire in Ev^ery Kespect."

The mbber need In InsalatlnE our wires and cables Is specially chemically prepared, and is ffuaranteed
to be waterproof, and laill not deteriorate, oxidise or crack, and will remain flexible In extreme cold weather
and hot affected by heat. The Insulation Is protected from mechanical Injury by one or more braids and the
whole slicked with Clark's Patent Compound, which Is water, oil, acid and, to a very great extent, flre proof.

Our insulation icnll prove durable when all others fail. We are prepared to furnish Single Wires of all

gauges and diameter of insulation for Telegraph, Telephone and Electric Lignts from stocK. Cables mad*
to order.

EASTERN ELECTRIC CABLE COMPANY,'
^ 61 and 63 Hampshiro Street, Boston, Mass.
HENRY A. CLARK, General Manager. HEKBERT H. EUSTIS. Eleotrtclaa

JEWELL BELTING CO.,'
HARTFORD,

CONN.
Manufacturers of SHORT LAP, PURE OAK LEATHER BELTING.

Oar light Double Dynamo Belts are alvrays made &om centers of Trhole
hides eactra stretched.

r W. H. SALISBURY & CO^ Chicago, 111.

A. H. GARDililER CO., Milwaukee, Wle.
TODD & STANLEY CO., St. Louie, Mo.
ENGLISH, MORSE & CO., Kansas City, Mo.

( Malu Hcuee, Indianapolis.

E. C. ATKINS & CO., ^ Branch House, Memphis, Tenn.
( « •' Chattanooga, Tenn.

•^ESXEE^T .A.G-BlTT'Si-

Ib the recognized Best Substitute
for Hard Rubber in the market, and

used by the leading Electrical Houses

In the ccDutry. We manufacture all

kinds of

also Sheets (which can be sawed,

drilled, turned in a lathe, etc.), Jar

Covers and Fittings, Switch Bases

and Handles, Cut-Outs, BeN Boxes.

Annunciator Dials and Handles, Push

Buttons, etc.

We Ckim lo Jlanafactare THE VERY lliTEBIAL Wanted By the Electric Trade. Send for EBtiEnatea and fricefi.

THE FIBRONE MFG. CO.,
Office. 35 TVarren St. Factory, 300 and 303 Slonroe St., MEW XOKK.

FOR SALE -CHEAP,
Two ne^Y Thomson-Houston Electric

motors, one 10 and one lo-horEe power. Will
Bell cheap. Address

J. ^W. CALKINS & SOX,
Chicago Office Rockford Electric Mfg. Co.

3.18 Rookery Blder.

ELECTRIC LIGHT POLES

Piopoaals for all or any part of the fol-

lowing cedar poles will te received at

office of ihe

CINCINNATI ELECTRIC LIGHT CO.,

Cor. 4th and Plum Streets, Cincinnati, Ohio:

5 cedar poles 30 feet long.
44
389
683
46
13
63

34
35 " '

40 " "

45 " "

50 " "

assorted sizes.

FOR SALE.

VERY CHEAP.
Several 10, 15, 25 and 50-H. P. Van De-

poele Electric Motors, made for Street
Cars; also Gear and Attachments for same;
also one 150-H. P. Van D^-poele Electric
Generator; also two Street Car Trucks,
wllh 4K-inch Axles and Bemis Gear; also
a lot of Pulleys and Hangeis.
For particulars address

W. A. STILES,
Room 1028, 112 CLARK ST., CHICAGO.

To Directors of Electric Light or Power

Central Stations.

POSITION WANTED
By a manager, at present in charge of a
large electric light central station, who
wishes to change for satisfactory reasons.
Can demonstrate by results bis ability as a
mechanical and electrical engineer, and as
business manager. Prospects of future
growth of company will be considered
with salary, but only those whose business
will warrant the payment of at least $3,000
salary to the right man, need answer.

Address"K,"
Care of Western Elbctkician.

FOR RENT.
Basement 75x100, light and dry—suit-

able for manufacturing; also 200 horse
power; also two stores suitable for elec-

trical supplies.

"Will make arrangements with proper
parlies who wish to put in electric power
or lighting plant, and can furnish 150
horse power electric generator

.

W. A. STILES,
1028 Opera Honse Bldg,, -

ROOT'S Water-tube Boiler.

ROOT SECTIONAL SAFETY BOILER.

SAFE. ECONOMICAL. DURABLE

AN EXCELLENT

Electric Plant Boiler.
Adopted by the Edison Electric Light

Companies at Philadelphia, Detroit. St.

Paul, Columbus and Cincinnati; aI;o the

Brush Eleclric Light Co., of Louisville,

and others.

ABENDROTH & ROOT MFG. CO.,

28 Cliff SI., New York.

BRAKCHES: Boston, Philadelphia,

New Orleans, Dallas, Rochester, Cincin-

nati aad Chicago.

^'^ GROGKER-WHEELER
PERFECTED MOTORS.

Very Slow Speed—Full Power—Perfect Reffulation
I'orged Fields, Let into Base - Self-Oilins

Kearingrs -Self-Centerins' BearinRs—All
Sizes Both Arc and Incandescent
—For All Power Purposes.

Acknowledged by the Leading Manufactiulng Companies to be

THE MOST PERFECT MOTOR MADE.
Estimates and Plans Furnisiied for Electric Power Equip-

ment.

CORRESPONDENCE INVITED.

430-432 WEST 14TH St., NEW YORK
S. S. WHEELER,

President.
F.B. CROCKER,

Vicp-Pr^pt.

LONG LIFE,
High Efficiency, A CONSTANT

And Beautiful
LIGHT.

The SUNBEAM is a SUCCESS.

THE SDNBEAM INCANDESCENT LAMP CO., CHICAGO, ILL.

A-Ol'-i

INSULATED WIRES AND CABLES,
Electric Light, Telephone, and Telegraph,

CANDEE AERIAL WIRES, OKONITE WATER-PROOF TAPE, MANSON PROTECTING TAPE.

AWARDED A GOLD MEDAL AT THE PARIS EXPOSITIOX.

NTERiTil^ToNAL OKONITE COMPANY, Limited, - - 13 Park Row, NEW YORK.
BRANCHES Chicago, Boston, Philadelpiiia, Omaha, Minneapolis, Cincinnati. Louisville, St. Louis, Kansas City, San Francisco, London and South America.
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E. BHGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD ILICTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BRANCO STORE-

2134 Michigan Avenue.

EDISON LAMPS REDUCED TD 44 GTS.
16 CANDLE POWER LAMPS.

Lots of 25 to 150 44 cents each.

Lots of 150 to 500 42 cents each.

Lots of 500 40 cents each.

Other sizes in proportlc n. All 6izes in stoct, with bases

to fit any make of lamps or sockets.

Full Line OKOyiTE WIRES in Stock. Safest and best wire made.
Full Line of Edison Soclcets and Appliances,

STANDARD ELECTRICAL WORKS, '""T"-
CVDCDIUrilTll "'"'''• Intricate and

lAi LnlRlLll I ALi special Machinery,km kllllllbll ink) andanjthlogthalcan

MODEL AND te done in a llret

ri rn-rnin H cl»"8 experimental

ELECTRICAL ffcTt^i^^^'"""^"

K. D. STIFF, 67 4 m So. Canal St, Chicago,

Liglil Maniifaclufing under Contract.

HENRY HUTTON,
(UngQltiDg and Cualriftiog Bltdrieal Engioeer.

COMPLETE ELECTRIC LIGHT
AKD POWER Pl,\NT».

MININO AND SPECIAL MACIIINEET.
M.\N(:PACTUREHS' AGENT.

BLECKERT & NELSON,
MANXTFACTUHEBS OP

Electric Light and CombiiiatiOQ Fiitues,

We make a ppecial tv of farnlshiTic! the trade with
Electric Brackeie, Electroliers, Poi tables, Com-
bioaiioD Braclcete, 8Dd flmall fixtares of all klods.
Being manofactorers we can Rive lowest prices.

OFFICE AND FACTOHY:

85 and 87 FIFTH AVENUE, CHICAGO, ILL.

Send for New Ueecriptlve Oircii lars.

MikilM Melal Tool Co.,

H. H. HIPWELL, Prop.

Mfrs. of Electric Specialties of Every Variety,

TOOLS, DIES, Etc.

202,20U20(J Robinson St.,. - Allegheny, Pa,

ELECTRIC '*5- Mclaughlin.

DA II lA/AV 14 Years* Experience.

I IPUT A Pioneer In the BnelneBS.

DnUfCD Repairs and Parts for all
AND t'UWtn. Systems.

48, 50 and SS NORTH CI.I1VTON 8T.,

CHICAGO, ILL.

F0REE(4a)BAIN,
84 MARKET ST., CHICAGO,

Electrical Expert^
DESIGNER AND MANUFACTURER.

Special and Experimental
MACHINERY.

Large Dynamos and Motore for Special Work
boiit to Order. Coal Mining Ilanlage

a Specialty.

ELECTRIC LIGHT REPAIRING.

INCANDESCENT LAMPS.
so TO llO T7-OXjTS.

TO FIT STANDARD SOCKETS.

THE BUCKEYE ELECTRIC CO.,
P.O.Box 123, CLEVELAND, OHIO.

WKITE FOR CIKCULAR.

TH EIVIPIRE CHINA WORKS,
144 to 156 Greeo St., GreeDPout, BrooWyn, E. D., N. Y,

HARD PORCELAIN ELECTRICAL SUPPLIES,
INCLUDING

Sivltch Bases. Cnt-Oat Boxen. Cleats, Circnlt Breakers,
Bashlnffs, Knobs and other Insulators.

The body of onr cooiJb la made non-condnctive. Our ware Is the moat
(lenee and is consequently th*^ most non-Bbsnrhent that '^an be produced,
being theTKUK BAKU POiiCELAIN

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE in Steam
Boilers. Catalogue on application.

STILWELL&BIERGEMF6.C0.,

DAYTON, OHIO.

AYRTON & PERRY,
AMMETERS and VOLTMETERS.

CHIEF CHARACTERISTICS:
Portability. No Permanent ^HasDebs. BIreot Read-

ing Scale. Uniform niTiHions. UnafTeeted
by Oynamos and Motors.

It makes no di£Eerenc3 which way the current enters. The am-
meters may b-i left in circuit coDtinuouBly.
Each Voitmeter has a special contact key.

Sendfor Catalogtie 1-06 of Electrical Test Instruments.

QUEEN &, CO., PHILADELPHIA.

JAMES LEFFEL WATER WHEELS
Built by the

JAMES LEFFEL $c CO.
upright and horizontal,

Electric, Mining andManufacturiho

Kasy worliinc gates. High percentage and even
speed at full and part capacity. EqujUly adapted to
high aud low heads. Large numln-r of sizes and
styles. Send for descriptive pamplilet to

THE JAMES LEFFEL & CO.
SPRINGFIELD,

OHIO.
OR 110 LIBERTY ST..
NEW YORK CITY.

THE CURTIS
PATENT RETURN STEAM TRAP.

IT is noiseless, positive, rapid, \

' boiler, and works equally well
M return all condensation back into the
n connection with reduced pressure or

exhaust steam, also when the return is below the water line of the boiler.

THE CURTIS REGULATOR COMPANY,
90 Beverly St., boston, Mass.

general agencies.

NEW YORK, 109 Liberty St. CHICAGO, 218 Lake St.

:r33 PHILADELPHIA, 2035 N. Front St. MINNEAPOLIS, 210 N. Third ll.

C. B. HOLMES, WM . C. NICHOLS,
Preet. & Genl. Mgr. Secretary & Tteaeurer.

G.W. GRIFFIN,

Saperlntendent of Conetractlon.

CE3

HazeltOD

Tripod

Boiler.
Is the quickest

generator of steam,

needs less repairs

than any other, and

s the most eco-

nomical boiler in

use.

bndorsed by all users as the

BEST DYNAMO OILER IN THE MARKET

tGHT FEEb

OIL cup

hM Irifoi loiler Co.,

170 TWENTY-SECOHD ST,,

CHICAGO, ILL.

UNIQUE ICan be instantly I €RS\Ly RZG-
APPERri-\startedorstoppeil'^i^^\l^^^°:^^
ANCE. \at wit/ ofoperator] -j-q fill.

THE WM. POWELL CO., cInCINNATI, 0,

MADE ONLY Ul^""
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VICTOR TURBINE WATER WHEEL
The attention of ELECTRIC COMPANIES is called to this CELOBRAXEU 'WATER WHKEL as particularly adapted to their use,

on account of its remarkably isteady motion, nisrh Speed
and arreat Efficiency, and lar^e Capacity, for its diameter,
being double the PoAver of most wheels of same diameter. It is used by a
number of the leading electric companies with great satisfaction. In the econom-
ical use of water it is without an an equal, producing the highest per cent, of use-

ful efiect $i:uaranteed.
!$KXI> FOB CATALO«rE AXD PARTICULiARS.

Our Horizontal "Victor" is highly recommended, as no geai:; are required,
and it can be belted directly to dynamo.

The accompanying engraving represents a pair of 12-inch TECXOK
TirRBI^^ES arranged on a horizontal shait with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft, and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed piate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use. we recommend them.

STILWELL & BIERCE MFG. CO., • DAYTON, OHIO.

/^T /\Dir- /^ADRON CO., MAKERS o-' HIGH- GRi-GRADE
rRIC^^;4
UGHTINq

SYNOVIAL DYNAMO OIL
SECOND TO NONE.

Free from e:uin or acids. By refiltering can be
need continnallv. Adooted by the largest Elec-
tric PlanH of the West.

S. TAUSSIG, Agt., 45 River St., Chicago.

\N"rite for Prices anii Samples.

AS A METALLIC INSULATOR
THE COWLES ELECTRIC SMELTING &

ALUMINUM CO., Cleveland, 0.,

Offers its new Alloy Silver Bronze. Three times
the reelstance of German Sliver gnar-ntted.
Color, strength, tonghrees, casting qoalltiee. all

euT>erior to German Silver. Coats iees. Fnr-
niehed in ingots or casting.

HARRISON CONVEYOR
FOR HANDLING

Grain, Coal, Tan Bark, Seeds, Etc.
Will convex all kinds of exain witbniit mixing.
Will curry two different binds of material in op-

posite directions at ttie same time.
Will convey One-Hundred and Fifty Tons of Coal

per hour. Made of ^Vmn^iitlron and Steel. Send for
Illas-Caiiil'it:. BOKOEM «fe SKl.I.ECB. CO.,
4:S and 5« JT-^'^" «• -' t<v..™«, »n.

Yon ma^e a mista'^e if yon don't bny Electrical
Sapplies from 1*'. & IT., Cleveland, Ohio.
Send for
the latest
"i.iet of RargalDH
for Bell Hangers"
and "rock bottom prices" on
Medical Batteriee.
We nnderseU all.

Address
'leicher A; Fletcher Flentric Co., Cleveland, O-
MeDtion this paper if ynu want bottom pric-s.

WM. S- TUKJTEE. J. LESTEB WOODBRIDGE.

mrOODBRIDGE & TURIVXSR7
Electrical Engineers and Contractors.

COMPLETE EHTjIPMBST OF ELECTBIC BAItWAVS.
Steam Plants for Electric Light and Power. Arc and Incandescent Lights Installed.

Desi^as and Estimates Submitted.
"74! Oortla.3a.«at: Street. KTo-stst- Tforlac..

FOR SAIiZS.
Onelo-light 50 Volt Dynamo
One 25-light 60 TOlt Dynamo
One 50-light 50 Tolt Dynamo
One 75-light IIOtoII Dynamo
OnelOO-HghtllOTolt Dynamo
One 150-lighl 110 volt Dynamo
Including Lamps and Holders.

I. W. COLBURN & GO..

FITCHBURC, MASS.

LAWIINAB FIBRE
A perfect substitute for Hard Rubber for insulating and

mechanical purposes. Thoroughly homogeneous, and
practically indestructible. Furnished in sheets and tubes
of various lengths and thicknesses. Can be cut, turned
or drilled into any desired shape. Will take a very high
degree of polish. Is also a perfect bearing for light run-
ning machinery.

LAMINAR FIBRE GOODS CO.,

180 Summer St„ Boston, Mass.

Incandescent Lamp Co.,
19l2--l9l40liveStreet. St. Louis, Mo.,

MANUrACTlJREKS OF

INCANDESCENT LAMPS.

Lamps Made to Fit any Socket.

Send ns a trial order. Satisfaction Guaranteed.

^ja.17 TkiXa.xi.'ufActtix-ez-s of 3F»ta.r© Ooxsxsexr ^Terxxpex-ecl for

Brush Copper, Comntator Bars, Copper Wire, Gear Pinions, Trolley Wheels, Bearings.
General Office and Factory, NORTH EAST, FA.
Fastem Spies Office. 35 Broadwny NE'W TOBK.

'Western Sales Cffice, 225 Deaiborn St., CHICAGO.
Nnrtb MITesfern Salo« Agent. G. "W. "WUU-juh. BETBOTT MICH.

HOI_I2tES, BOOTH & HiLYDEKS,
FACTORIES: WATERBURY, CONN.

31ANUFACTDBEBS OF

Underwriters' Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted Cords
for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire.

PATENT K. K. LINE WIRE
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use.

AGENTS FOR THE WA$HINCTON CARBON CO., CARBONS FOR ARC LICHTINC.

THOS. L. SCOVILL, New York Agent,
26 PARK PLACE, NEW YORK.
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C. 8c C. ELECTRIC MOTORS.
The only motors in which the mag*

netic circuit forms a perfect circle

around the center of the armature
shaft, thus making the most compact
and efficient form of machine that
can possibly be devised.

One-eighth H. P. to fifty H. P. in stock.

Over l0,O0() Motors in actual operation.

I'.A.Kr OXTTIPITS.

Electric Blowers for Ship Ventilation.

Motors for Hoist and
Mining Tramways.

Equipment 01 Machine Shops, Print"

ing Offices, Factories and Entire
Buildings with Electric Power.

SEW EHGLiHD OFFICE, 63 Oliver St., BOSTON. PHIL&DELPBIA OFFICE, 38 S. Fonrtli St. CHICAGO OFHCE, Phoenix Bnilding.

ID 404 GREENWICH ST.,
G. & C. ELECTRIC MOTOR CO..

402 AN I

Correspondence regarding Underground and Overhead Cables,

Insulated Wires, Electric Lights, Telegraph Instruments, House Goods,
and other electrical apparatus solicited. Our new Illustrated General
Catalogue will be furnished to the trade on application.

WESTERN ELECTRIC COMPANY,
CHICAGO, JTEW YORK, JiO^DOW, ANTWERP, BERI.m, PARIS.

STANDARD ELECTRICAL WORKS, Agents, CINCINNATI, OHIO.

The New American Turbine Water Wheel.
PAKTIOUIAELY ADAPTED TO DEIVHTG

ELECTRIC LIGHT AND POWER STATIONS,
On account of its high efficiency at all stnges nf gite, steadiness of motion and

easy worliing gate, tlie con-itraction of which mates it the most sensi-

tive to the action of a governor of any wheel on the market.

CClin PHD PATAI nniP Il'^^tratlng various styles of setting

on both vertical and horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, O.
SUCCESSORS TO

STOUT, 1III.LS & TEMP1.E,

ANTIQUATED!
THE OLD STYLE DOUBLE CARBON LAMP ol ill mal<cs, a relic ol

llie Past, that vanishes before the new

^'Triple" Carbon Lamp
ADiPIED FOR iU DAT OR ALL NIGHT LIGHm.

First cost much lesa, and far cheaper to operate and maintain, having but

one carbon rod and one mechanism.

OLD LAMPS OF ALL STYLES . SINGLE OR DOUBLE,

Can be changed over at very siuall cost.

Fully protected by T7. S. and Foreign Letters Patent.

Send fob Further Particulars to the

SPERRY ELECTRIC CO.,

I9.t to eo7
OANAli (ST.,

CHICAGO.

k^sW

SPEAKING TUBES M WHISTLES,
Oral, Electric, Pneumatic, and Mechanical

ANNUNCIATORS AND BELLS,

W. R. OSTRANDER & CO.,
2 1 . 23 and 26 Ann St. New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y,

f^T" Send for New Catalogus. out August 1st. ^^^

The Empire City Electric Co.,

15 and 17 DEY ST., NEW YORK.

ELECTRIC
RAILWAY
SUPPLIES.
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THE EVANS SYSTEM of DRIVING DYNAMOS
(STATION OP THE XOBTH ATTJLEBORO STEAM AX» KI.KCTKIC CO.)
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Over 3,000-Ii. F.LAarea,ca.y in. Operation.

seid for cataiogu "D" to THE EVANS FRICTION CONE CO., 05 Water Street, BOSTON.

ST. LOUIS ELECTRICAL SUPPLY CO.,
403 NORTH EIGHTH STREET, ST. LOUIS, MO.

Habirshaw, Safety, and K. K. Wires; Poles, Cross-Arms, Fins, Brackets and Insulators.
Electric Railway and Electric Lighting Supplies of all descriptions.

SOFT AS LEAD.

Cotton Wound Magnet Wire.

TT rX a S am p 1 ^

.

-^s/^a-rLia.fa,ctijLred. "b3r-

'PJOHN A. ROEBLING'S SONS CO
TRBNTOIT, IT. J.

WAREHOUSE, 171 and 173 LAKE STREET, - - CHICAGO.

;E PAI RED# REWOUND

°^ -'(hi^im^
^-^& ' Du-P Uc/.f^^of AU~ KiI^Dj

•

)Yf\l/\/v\o P^^PA'^H^Sc JobbiHg-WJones DF^OSttECTRICCa. Cincinnati, GOhio.
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IMMENSE STOCK!!
BOTTOM PRICES!!

Electrical Supplies
-OF ALL KINDS.

THOMSON-HOUSTON

403 cfi? 405 SI^]LiE3"Sr JS<a[^., - 61"]?.

OUR POX^ICIT:

First Class Goods, Small Margins and Quick Delivery.

Grimshaw White Core,

Holmes, Booth & Hayden's 'K. K."

Underwriters' Line Wire & Magnet Wires.

FULL LINE OF PORCELAIN GOODS.

"ELECTRIC BLOCK", siblm Vreet, ST. PADL,
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NO CORROSION.

NO LOOSENING.

NO DEVELOPMENT OF

RESISTANCE,

PATENTED

The Only Perfect Battery Connection.

GONDA

i NOOXIOATION.

NO LOCAL ACTION.

NO TROOBLE OF

ANY KIND.

Users of batteries are well aware of the faults existing: ia all Connections in cammon
use, and of the endless trouble and expense caused thereby, and will understand and appre-
ciate the value of a connection which is free from these faults.

PLEASE EXAMINE THE ABOVE GUT,
And You will at Once Recognize Its Merits, which are Self-Evident.

1 is a washer made of a composition practically non-oxidizable, and which cannot be corroded by the battery salts. A like washer is on the other side ot the carbon.
Through these two washers and the carbon runs a screw made of zinc.

2 is a zinc nut placed on the screw and turned up tight against the washer, 1 , to bind the whole tightly to the carbon.
3 Is a connecting strip of flexible metal, not subject 10 oxidation or corrosion, which is placed upon the zino screw for the purpose ot connecting the carbon pole of one cell to

the zinc of another.

4 is a zinc washer to prevent the strip 3 from being twisted when the nut 5 is screwed up.
5 is a zinc nut to be screwed up tight against the washer, 4, to bind the coimeclion, and
6 is a check nut of zinc to reinforce 5.

The screws on both carbon and zinc are of the same size and thread, and the nuts on both are alike and interchangeable. No local action is possible between the carbon
and the zinc screw because they do not touch, the electrical contact being made through the non-oxidizible washers.

The Cylinder, the Gonda and the Axo Cells will in future be furniihed with this connection, and it will not be necessary for purchasers to profide wires for

connecting the cells.

This connection is Patented, and action will be at once commenced against all persons infringing the same.

THE LECLANCHE BATTERY CO., NEW YORK., 149 w Eighteentu st.

A Good Light for Xmas,

THE "A. B. C."
INCANDESCENT 14MP.

ANY VOLTAGE.
ANY CANDLE POWER.

MADE TO FIT ANY SOCKET.

^ A.B.G.1

ELECTRIC LIGHT, POWER,

TELEPHONE AND TELEGRAPH

SUPPLIES.
FIBRONE, ALEXITE, HERCULITE,

INSULATING MATERIALS
FOR ELECTRICAL SUPPLIES.

ALEXANDER,BARNEY&CHAPIN,
TELEPHONE BUILDING, 20 Cortlandt St., NEW YORK.

JOHN STEPHENSON CO.,

NETAT YORK.
STREET CARS

-FOR-

ELECTRIC MOTORS
ADAPTED TO ALL SYSTEMS.
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THE BUTLER HARD RUBBER CO.,
FeS8E»8 srPEBIOR AI>VAniTAG£8 1\ THE aiANCFACTVRE OF

Especially in articles adapted to electrical ituhistriest having obtained the aole right to manufacture SCARD
RifBBEH under the valuable ratents granted to WILLIAM KIEL.

All operations of sawing, cutting, turning and polishing our netv standards of

SH E E ^r R ^% ^) AN ^) ^rW ^l I N ^^ *^^^ ^® performed with a large reduction in the wear and tear of tools, and considerable saving of labor.%* ^ ^m y a^ ^^ «^ ^^« »^ I «« h^ iv ^^ Our new standards are of a richer black throughout, not subject to change in color, are tougher and
more flexible, do not become brittle with age, and have been tested and approved by the leading electrical companies of the United states. In addition to these ad-
vantages, we also offer advantages in prices.

THE KIEL'S PATENT HARD RUBBER CELLS FOR STORAGE AND PRIMARY BATTERIES
mtill remain the most satisfactory and cheapest in the market, nncqoaled for Ntreneth. diiratiility. Insulation and resistance to acids.

HARD RUBBER GOODS OF EVERT DESCRIPTION MANUFACTURED.
Correspondence solicited from all manufacturers and dealers in electrical machinery and supplies.

FOB SAIiB BIT THE C£XTBAIi BI.ECTBIC CO., CHICAGO.

THE STANDARD GARDON CD.,
CLEVELAND,

OHIO.
Manufacturers of Electric laight Carbons and'Battery Material.

-giJ^^-T^ TSX-TF^TTIBTD 186V.

FRANKLIN S. CARTER, i

CHAS. M. WILKINS. TRADING AS
E. WARD WILKINS.

) PARTRICK& CARTER,
UAIIIITFACTrBBBS OF

DECEMBER 22nd, 1890.

No. 125 South Second St., PHILADELPHIA.

We have removed our oflElces, storerooms and factory to the large

buildings, No. 125 SOUTH SECOND ST. and No. 131 GOTHIC ST.

PARTRICK & CARTER.
W. N. H0B4BT, Prea't. L. O. Maddctx, Vice-Prae't and Treas. J. H. ErcKEnsHorp, Snp't.

J. C. HoBABT, Sec'y.

THE TRIUMPH
ECONOMY, SIMPLICITY, DURABILITY, SILENCE.

15 TO 300 HORSE -POWER. COMPODND AND YALYELESS.
Most perfect reenlatlon ever obtained.

NO SMALL PARTS REQUIRING REPAIRS. NO ECCENTRICS NO STUFFING BOXES.
NO PISTON RODS. INTERNAL FRICTION A MINIMUM.

ALL PARTS INTERCHANGEABLE.

Thp ^nsrlne Is perfectly balanced and .elf contained; all vrearins aarfaces
are exreptionally larfl^e, making It tbe moat perfect lilgh .peed engine built.

THE TRinMPH COMPODND ENGINE CO.,
SOLE BUILDERS.

21 I, 213, 216 and 217 W. 2nd St., CINCINNATI, O.
FRtSER & CHALMERS, Agents, Salt Lake City, Utah; Helena, Mont.

MATERIAL -^\D WORKMANSHIP
OF THt BEST.

BECK AUTOMATIC ENGINE.

)^ Taylor Mf'g Co. Chambersburg.Pa. ^
Complete Steam Plants a Specialty-^

#

THE SCHUYLER
-sirsTEDyc OF

ARC LIGHTING
CONTAINS THE FOLLOWING IMPOETAKT PEATUHES:

Instantaneous and Automatic Regulation.

Self-Lubricating Boxes.

Ventilated Armature, proof against a burn-out.

A Pure White Steady Light.

11 SCHUYLER ELECTRIC CO.,

MIDDLETOWN, CONN.
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O^ -^^

TRADE MARK- WRITE TO US FOR THEM.
Dealers in ZSverjrtliing XSIaZSCTRICAIi.

OkonitejndJ^anson SOUTHERN ELECTRICAL SUPPLY CO., locrm. ST. LOUIS, MO.

Okonite and Candee

BERNSTEIN ELECTRIC GO.

INCANDESCENT LAMPS
^FOK

ARC-LIGHT CIRCDITS.

SIMM^. REIilABLB. DURABLE.

The only sale socket for series lamps, and the only

socket having Insulating material for the outside

parts. Send for Illustrated Catalogue.

620 ATLANTIC AVENUE,

BARNES' FOOT
POWER LATHES.

Barnes' Foot Power Lathes, 16 different

styles and sizes, suitable for all classes of

work from the Blacksmith to theJeweler.
There is no application of foot power

equal to the Patent Velocipede, used with
theae lathes. Thousands of them are in

practical use in the shops of metal and wood workers.

L. G. Woolley, of Grand Rapids, Mich., saj-s: "1 wish to say
that 1 have owned and used two of your No. e foot power iathea
now about five years. The tools have been put to hard and con-
tinuous work in ray laboratory, and it gives me pleasure to say
that up to this time, no repairs of any kind whatever have been

needed. Indeed the tools are ali and more than what yuu claim for them.
My time is devoted exclusively to invention and experimental work in electricity. In doing this it is neces-

sary to'have accuracv, and wide range of adaptation to different work. Your excellent lathes and superb foot
power is all that could be desired by anv one in need of a flrst-class tool."

Send for catalogue of wood and metal workers' outfits.'

XT. F. &. JOaTi B.).RINES CO., No. 761 Rnby St., Rockford, 111.

POND
ENGINEERING CO.,

ST. LOUIS, CHICAGO,
KANSAS CITY,

OMAHA, DALLAS, TEX.,
SEATTLE, WASH.

ENGINES, BOILERS, ETC., FOR DRIVING DYNAMOS.

COMPLETE STEAM PLANTS CONTRACTED FOR.

ERECTED READY FOR SERVICE.
$PJBCIAIiTI£S :—Armington & Sims Engines, Steel Boilers, Standard Rocking and Sheffield

Grates, Lowe Heater, Hoppes Purifier, Pond Separator, Blake Pump, Korting Injector, Etc.

Send to the Nearest Office for Latest Catalogue.

PRIMARY BATTERIES
For Household, Experimental, Scientific

and other Purposes.

JAMES H. MASON.
MASDFACTUBINe ELECTRICIAN,

Office, 63 Broadway, New York.
Factory, I I8-I20 Park Avenue, Brooklyn, N. Y.

COMPLETE PLANTS FOK
SMALL STORES.

Office and Domestic LigbtiQg.

GREAT IMPROVEMENTS.

Gnaranteeft as represented..

These Batteries are in practical use,

and giving perfect satisfaction.

PRINCIPAL depot:

C'hestaM St., cor. Twelfth, Philadelphia.
mm' 0.

BRANCH HOUSES.

Nos. 767 & 769 Broadway, New York.

'* 1260 & I26i Broadway, New York.

"* 160 Tremont Street, Boston.

'" 151 & 153 Wabash Avenue, Chicago.

" 444 Fulton Street, Brooklyn.

Founded by Samuel S White in 1844.

JAMES W^WHITE, President.

HENRY M. LEWIS, General Manager.

J. CLARENCE WHITE, Secretary

SAMUEL T. JONES, Treasurer.

Cable Address : 'White, Philadelpbia. ..MQv..giib.e.r~-4.t.h.......l.890...

Edison Mfg. C^,

Orange, N. J^jj

Gentlemenj

Yours of October 16th duly receiTed, arid sickness has caused

the delay in answering it. As to the Edison Laland Battery, we

have been using primary batteries to operate dental electric

pluggers and motors since 1875, and am compelled to say that the

Edison Laland Battery ^r excens^other batteries we have ever

used.

Yours truly,

.The S. S. White Dental Mfg. Co*

^
^
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Thomson -Houston Electric C!L

TO THE OWNERS OF WATER OR STEAM POWER:

LONG DISTANCE TRANSMISSION OF POWER
by Electricity is now successful and economical.

A greater efficiency, both as to first cost and operating expenses, is guaranteed than
by any other method of power transmission.

Electric power transmitted for any purpose and to drive any class of machinery.
ELECTRICITY IN MINES may be used for Hoisting, Pumping, Tram Cars.

Ventilation, Drilling, and Lighting.

THOMSOK-HOrSTOK EtBCTRIC MIUfllirG liOCOMOTIVE.

Thomson-Houston Generators and Motors
Cannot be Excelled for Durability and XSfficiency.

We will be pleased to furnish on demand full information on our electric appliances and
make estimates for transmission of power plants, and for the equipment

of mines with Electric Power and Lighting Apparatus.

COMPLETE INSTALLATIONS, OR ELECTRIC MACHINERY ONLY, FOR ALL KINDS OF
ELECTROLYTIC WORK, ESPECIALLY FOR THE

Electrolytic Refining of Copper.
Illustrated and Descriptive Circulars cheerfully furnished on application at any of the following

BOSTON, CHICAGO,
148 AXlcIil8;a,xi .^.-\7-e.

ST. PAUL,
•i03 Silsle^ Stx*eet.
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Knapp Electrical Works,

PERKINS ELECTRIC LAMP CO
To Fit Any Socket, Any Candle Power,

Highest Efficiency.

CRIMSHAW WHITE CORE

BURGLAR ALARM BELLS, BUTTONS, ETC.

PORCSX^ikllT CXTT-OXTTS,
Main and Branch Cut-Outs, Rosettes and Switches, Underwriters'

Weather Proof Wires and Line Supplies.

Write for Prices on these Specialties Our New Catalogue for 1891 Just Out.

54 & 56 FRANKLIN STREET, CHICAGO.
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TfiE.-

A^5DOLf.

C/uC^(59.

A LEAK IN THE AFT TOP-CALLANTS"CC

a
SANG OUT THE WATCH.

" ROARED "AMPERES ALOFT
rrnr: prepare to

CAPTAIN LIGHTEN SHIP."

If all wonid nse "SHIELD BRAND," there wonld be NO GROUNDS for complaint.

EUREKA BELL.

-TO-
EUREKA BELL.

RING OUT THE OLD, RING IN THE NEW

EUREKA BELLS.
THEY ARE BEAUTIES, AND VERY CHEAP.

It begins to look as if it

would become

THE UNIVERSAL ARC LAMP.

We are selling a great many
and hear glowing accounts

of them.

We have a large number of

New and Artistic Designs in

FIXTURES, SHADES

General Finishing Materials.
IRON BOX.

AIAX DRY BATTERIES FOR EUREKA
BELLS OR ANY OTHERS.

BASSETT COMBINATION

PORTABLE and BRACKET,

HOUSE GOODS CATALOGUE,
NO. 648.

E. L. & P. CATALOGUE,

NO. 560.

J J } J ji

J* J J * ^ '

<x

PORTABLE.
-SEND FOR THEM. BRACKET.

THE RUBBER USED

HABIRSHAW
INSULATION
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DOUBLE CARBON LAMPS
Afford the Only Reliable and Efficient Means for

ALL NIGHT ELEGTBIG LIGHTl.

All other devices are crude, expensive, and unsatisfactory.

TIE vmwmmm
Has established its broad foundation patent for Double Carbon Arc Lamps,

No. 219,208, having won four distinct infringement suits in the United

States Courts, two of them on final hearing, the decisions being rendered by

Judges Gresham, Blodgett, Brown and Ricks.

The public is warned against the use of infringing lamps or any crude

substitute for the Brush invention.

ARC LIGHTING APPARATUS,

ELECTRIC MOTORS AND GENERATORS,

ALTERNATING CURRENT APPARATUS.

INCANDESCENT LIGHTING MACHINES,

CARBONS FOR ARC LIGHTING,

ETC, ETC, ETC.

THE BRUSH ELECTRIC CO.,
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FORT WAYNE ElfCTRIC CO
MAXUFACTHBERS OF THE

Slattern Induction Sustain of Long Distance
INOAHDESOEVT LIOHTINa.

LXirxs Ti

Wood Automatically Regulating Arc Lamps and Dynamos.

4_ A

'''^l^p1

1
WOOD ARC DYNAMO.

MAIK OFFICE:

FORT WAYNE, IND.

BRANCH
NEW YORK,
OHICAGO.
PHILADELPHIA, -

PITTSBURGH,
DETROIT, MICH., -

SAN FRANCISCO, 36
TORONTO, CAN.,
DALLAS, TEX.,

OFFICES :

116 Broadway.
186 Dearborn St.

907 Filbert St.

- 633 Wood St.

- 67 Gratiot Ave.
New Montgomery St.

138 King St. W.
McLeod Bldg.

FACTORIES

:

FORT WA7NB, IND., - AND - BROOKLYN, N. T.

WE MANUFACTURE MOTORS
THAT ARE

GOOD ONES
IF WE DO S/iY IT OURSELVES.

OUR NEW MOTORS
Have many radical changes that it will pay
you to investigate.

So wait a few days for an answer to your
POSTAL to us, wherein you ask us to post
you on the NEWEST and BEST DESIQN
MOTOR on the MARKET.

The Answer Will Come Promptly
FBOH THE

BALTIMORE, MD.,
XCanufacturera of Arc and Incandescent Motors of All Sizes,

GHiS. H. CONE, Western Agent, 103 Adams Street, Room 8, Chicago, Illinois.

OF PITTSBURGH, PA.

MANUFACTURERS OF A FULL LINE OF

ELECTRIC LIGHT

610BES JHADES
BOTH ARC AND INCANDESCENT.

RICH CUT, OPAL. CLEAR. ETCHED. ROUGHED. ETC.

^VDAPTED XO ALL SI

v.;e 729 BROADWAY, NEW YORK. ,>
WAVERLY PLACEl, and

43 SIXTH AVE,, PITTSBURGH, PA.
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